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ABSTRACT

To analyze the initial symptoms of COVID-19 and associate them with the death of adult patients and older people
hospitalized in the state of Parana. A cross-sectional study carried out with data from the Parand notification system. The study
population was made up of individuals infected with SARS-CoV-2 in the state of Parand. The clinical outcome (discharge and
death) was used as the dependent variable and the independent the clinical signs. The chi-square and logistic regression were
performed. Sample of 15,492 individuals, of which 66.5% were discharged from the hospital. Individuals with low oxygen
saturation, dyspnea, irritability or confusion, and nasal flaring were 2.09, 1.68, 1.65 and 2.37, respectively, more likely to die
(p<0.001). Headache (OR=0.82), myalgia (OR=0.76), and dysgeusia (OR=0.78) were presented as protective factors against
mortality (p<0.001). Death from COVID-19 was associated with low oxygen saturation, dyspnea, irritability or confusion, and
nasal flaring.

Keywords: COVID-19. Death. Signs and symptoms.

RESUMO

Analisar os sintomas iniciais da COVID-19 e associar ao 6bito de pacientes adultos e pessoas idosas internadas no estado do
Parand. Estudo transversal, realizado com dados do sistema de notificacio do Parana. A populacio de estudo foi composta por
individuos que contrairam SARS-CoV-2 no estado do Parand. Como varivel dependente utilizou-se o desfecho clinico (alta e
6bito) e independentes os sinais clinicos. Realizou-se qui-quadrado e regressao logistica. Amostra de 15.492 individuos, com
66,5% alta hospitalar. Individuos com baixa saturacao de oxigénio, dispneia, irritabilidade ou confuso e batimento de asas
nasais apresentaram 2,09, 1,68, 1,65 e 2,37, respectivamente, mais chances de vir a 6bito (p<0,001). Individuos com cefaleia
(OR=0,82), mialgia (OR=0,76) e disgeusia (OR=0,78) apresentaram-se como fator de protec¢io a mortalidade (p<0,001). O
6bito pela COVID-19 esteve associado a saturacao de oxigénio baixa, dispneia, irritabilidade ou confusio e batimento de asas
nasais.

Palavras-chave: COVID-19. Obito. Sinais e Sintomas.
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INTRODUCTION

The severe acute respiratory syndrome
coronavirus (SARS-CoV-2) is the etiological
agent of COVID-19, a disease that, in addition
to causing social, economic, cultural, political,
and environmental impacts, revealed the fragility
of healthcare systems in several countries'.
Worldwide, as of June 26, 2023, 768,187,096
confirmed cases and 6,945,714 deaths have been
recorded?. Brazil, being the subset of the global
panorama, accounted for 37,656,050 infected
people and 703,719 fatal outcomes?. Of these,
2,933 804 cases and 46,168 deaths corresponded
to the state of Parana”.

Since the beginning of the pandemic,
there has been much discussion about the
characteristic signs and symptoms of the
new respiratory disease. Currently, national
and international literature defines that the
clinical condition of COVID-19 can vary from
asymptomatic infection to severe cases that
require hospitalization in intensive care units’.
According to the Ministry of Health (2023), the
most frequently reported signs and symptoms are
cough, sore throat, runny nose, fever, myalgia,
headache, ageusia, anosmia, and fatigue®. Critical
cases are generally treated in Intensive Care Units
(ICU) and characterized by the presentation of
sepsis, acute respiratory distress syndrome, severe
respiratory failure, multiple organ dysfunction,
severe pneumonia, and the need for ventilatory
support’. These definitions are extremely relevant
for hospital management of the disease.

Astudy carried out in China indicated that
the most frequent symptoms among deaths were
dyspnea, chest tightness, loss of consciousness,
tachycardia, tachypnea, low oxygen saturation
(£93%), lymphopenia, and leukocytosis®. A
Brazilian retrospective cohort study found that
dyspnea contributed to the outcome of death,
while sore throat and headache were symptoms
associated with survival’. These clinical signs
are directly linked to respiratory failure and

associated with the progression to multiple organ
failure, considered one of the main reasons for
mortality from COVID-19®,

However, the factors associated with
the clinical outcomes of patients infected with
COVID-19 must be analyzed with caution as
they can vary considerably according to the
demographic composition and health service
offered. Therefore, given the strong impacts
caused by COVID-19, it is necessary to identify
and monitor signs and symptoms in addition
to correct clinical management to prevent the
disease from getting worse. Another important
aspect to be mentioned is disease prevention.
Primary Health Care (PHC) must assume a guiding
role in the global response in order to provide
health education to prevent the transmission
of COVID-19 and offer resolute care’ since the
disease still has no cure. Therefore, the present
study aimed to analyze the initial symptoms of
COVID-19 and associate them with the death of
adult patients and older people hospitalized in
the state of Parana.

METHODOLOGY

This was a cross-sectional, quantitative
study carried out with secondary data from the
Parand notification system.

The study population was composed of
individuals infected with SARS-CoV-2 in the state
of Parand (n=56,205). The following inclusion
criteria were adopted: being 18 years old or over;
having been infected with SARS-CoV-2 between
March and December 2020; having been notified
in Parand’s “Notifica COVID-19” system; having
been admitted to a ward and/or ICU; presenting
outcome data (discharge or death). The exclusion
criterion was not having information about
the outcome of the discharge or death of the
individuals.

Data were collected using cases reported
in Notifica COVID-19 (COVID-19 notification
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system in the state of Parand) in September 2021,
consisting of two stages. The first consisted of
collecting raw data and determining the variables
that would be part of the study; in the second
stage, the database was cleaned, and the data was
categorized.

The clinical outcome (discharge and
death) was considered as a dependent variable
and, as independent variables, all clinical signs
presented by the individual upon notification
available in the notification system, namely fever,
cough, sore throat, myalgia, arthralgia, diarrhea,
nausea or vomiting, headache, runny nose,
irritability and/or confusion, adynamia, sputum,
chills, nasal congestion, conjunctival congestion,
difficulty swallowing, red spots, infarcted lymph
nodes, nasal flaring, low oxygen saturation,
dyspnea, dysgeusia or anosmia.

To investigate the association between
the researched items, the non-parametric
Chi-Square test was initially applied. Logistic

regression analysis was carried out using the
stepwise method. The variables that presented
values of p<0.20 were considered to be included
in the model, remaining in the final model,
only the variables that presented p-value <0.05
to assume the hypothesis that there was an
association between the studied variables. The
model was adjusted by age (numerical variable),
supported by clinical justification, and during the
analysis, the Omnibus Tests of Model Coefficients
evidenced that the adjusted model was better
than the raw model (p<0.001).

RESULTS

The final sample was made up of 15,492
individuals, the majority of whom were male
(56.1%), with a mean age of 60.4+16.6 years,
median of 60 years, and white (44.1%) (Table 01).

Table 1. Demographic characteristics of individuals hospitalized for COVID-19 in the state of Parand. Parana, Brazil,

2020 (n=15,492)

Variables Total n (%)
Sex Female 6,850(43.9)
Male 8,746(56.1)
Age Mean (=SD) 60.4(*16.6)
Color White 0,871(44.1)
Brown 1,156(7.4)
Yellow 801(5.1)
Black 259(1.7)
Indigenous 14(0.1)
Not informed 0,495(41.0)

Source: prepared by the authors, 2023.

The most prevalent clinical outcome was
hospital discharge, 66.5%. Headache, myalgia,
dysgeusia, and anosmia were the symptoms
associated with this better prognosis. At the
same time, the mortality rate was 33.5%, with

an association between death and the following
variables: low oxygen saturation (56.6%),
dyspnea (65.0%), fever (49.5%), cough (82.5%),
and myalgia (30.3%) (Tables 02 and 03).
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Table 2. Presence of initial severe symptoms of COVID-19 in hospitalized individuals, according to clinical outcome.
Parand, Brazil, 2020 (n=15,492)

Clinical outcome
Variables Discharge n(%) Death n(%) Total n (%) p-value
Clinical outcome 10,376(66.5) 5,220(33.5) 15,596(100)
No 6,723(64.8)  3,008(57.6)  9,731(62.4) p<0.001
Irritability and/or confusion Yes 286(2.8) 288(5.5) 574(3.7)
Not informed 3,367(32.4) 1,924(36.9) 5,291(33.9)
No 6,886(66.4)  3,136(60.1)  10,022(64.3) p<0.001
Nasal flaring Yes 60(0.0) 99(1.9) 159(1.0)
Not informed 3,430(33.1) 1,985(38.0) 5,415(34.7)
0, Saturation No 4548(43.8)  1,19022.8)  5738(36.8) p<0.001
Yes 3,442(33.2) 2,954(56.6) 6,396(41.0)
Not informed 2386(23.0)  1,076(20.6)  3,462(22.2)
Dyspnea No 3,363(32.4) 891(17.1)  4,254(27.3) p<0.001
Yes 5,103(49.2) 3,393(65.0) 8,496(54.5)
Not informed 1,910(18.4) 936(17.9) 2,846(18.2)
Dysgeusia or anosmia No 5,032(48.5) 2,5608(49.2) 7,600(48.7) p<0.001
Yes 1,610(15.5) 50909.8)  2,119(13.6)
Not informed 3,734(36.0) 2,143(41.1) 5,877(37.7)
Arthralgia No 6,228(60.0) 2,920(55.9) 9,148(58.7) 0.003
Yes 877(8.5) 337(6.5) 1,214(7.8)
Not informed 3,271(31.5) 1,963(37.6) 5,234(33.6)
Adynamia No 4,494(43.3) 2,031(38.9) 6,525(41.8) 0.312
Yes 3,16030.5)  1,489(285)  4,649(29.8)
Not informed 2,722(26.2) 1,70032.6)  4,422(28.4)
No 6,896(66.5)  3,200(61.3)  10,096(64.7) 0.179
Infarcted lymph nodes Yes 31(0.3) 21(0.4) 52(0.3)
Not informed 3,449(33.2) 1,999(38.3) 5,448(34.9)

Source: prepared by the authors, 2023.

Table 3. Presence of mild initial symptoms of COVID-19 in hospitalized individuals, according to

clinical outcome. Parand, Brazil, 2020 (n=15,492)

(Continua)
Clinical outcome
Variables Discharge n(%) Death n(%) Total n (%) p-value
Sore throat No 4,819(40.4) 2,574(49.3) 7,393(47.4) p<0.001
Yes 3,069(29.6) 995(19.1)  4,064(26.1)
Not informed 2,488(24.0) 1,651(31.6) 4,139(26.5)
Myalgia No 3,477(33.5) 2,049(39.3) 5,526(35.4) p<0.001
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(Conclusao)
Clinical outcome

Variables Discharge n(%) Death n(%) Total n (%) p-value
Yes 4,642(44.7) 1,584(30.3) 6,226(39.9)
Not informed 2,257(21.8) 1,587(30.4) 3,844(24.6)

Nausea or vomiting No 5,088(54.8) 2,707(51.9) 8,395(53.8) p<0.001
Yes 1,737(16.7) 675(12.9)  2,412(15.5)
Not informed 2,951(28.4) 1,838(35.2) 4,789(30.7)

Headache No 3,826(36.9) 2,329(44.6) 6,155(39.5) p<0.001
Yes 4175402)  1,183227)  5358(34.4)
Not informed 2,375(22.9) 1,708(32.7) 4,083(26.2)

Runny nose No 5,057(48.7) 2,570(49.2) 7,627(48.9) p<0.001
Yes 2,478(23.9) 881(16.9) 3,359(21.5)
Not informed 2,841(27.4) 1,769(33.9) 4,610(29.6)

Chill No 5,588(53.9) 2,756(52.8) 8,344(53.5) p<0.001
Yes 1,770(17.1) 547(10.5)  2317(14.9)
Not informed 3,018(29.1) 1,917(36.7) 4,935(31.6)

Nasal congestion No 0,057(58.4) 2,984(57.2) 9,041(58.0) p<0.001
Yes 1,185(11.4) 311(6.0) 1,496(9.6)
Not informed 3,134(30.2) 1,925(36.9) 5,059(32.4)

Cough No 1,794(17.3) 912(17.5)  2,706(17.4) 0.070
Yes 7278(70.1)  4306(825)  11,584(74.3)
Not informed 1,304(12.6) 2(0.0) 1,306(8.4)

Diarrhea No 5,703(55.0) 2,739(52.5) 8,442(54.1) 0.001
Yes 1,808(17.4) 742(142)  2,550(16.4)
Not informed 2,805(27.6) 1,739(33.3) 4,604(29.5)

Adynamia No 4,494(43.3) 2,031(38.9) 6,525(41.8) 0.312
Yes 3,16030.5)  1489(285)  4,649(29.8)
Not informed 2,722(26.2) 1,70032.6)  4,422(28.4)

Sputum No 6,429(62.0)  2973(57.0)  9,402(60.3) 0.951
Yes 630(06.1) 290(5.6) 920(5.9)
Not informed 3,317(32.0) 1,957(37.5) 5,274(33.8)

Conjunctiva congestion No 0,768(65.2) 3,153(60.4) 9,921(63.6) 0.024
Yes 178(1.7) 59(1.1) 237(1.5)
Not informed 3,430(33.1) 2,008(38.5) 5,438(34.9)

Difficulty swallowing No 6,534(63.0) 3,031(58.1) 9,565(61.3) 0.964
Yes 502(4.8) 232(4.4) 734(4.7)
Not informed 3,340(32.2) 1,957(37.5) 5,297(34.0)

Red spots No 6,908(66.6) 3,209(61.5)  10,117(64.9) 0.958
Yes 51(0.5) 24(0.5) 75(0.5)
Not informed 3,417(32.9) 1,987(38.1) 5,404(34.6)

No 3,185(30.7) 1471(282)  4,656(29.9) 0.391
Fever Yes 5,404(52.1) 2,582(49.5) 7,986(51.2)
Not informed 1,787(17.2) 1,167(22.4) 2,954(18.9)

Source: prepared by the authors, 2023.
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Regarding COVID-19 symptoms
associated with mortality, individuals admitted to
the hospital with low oxygen saturation, dyspnea,
irritability or confusion, and nasal flaring were
2.09 (95%Cl =1.87-2.34), 1.68 (95%CI =1.49-
1.89), 1.65 (95%CI =1.29-2.12) and 2.37 (95%CI
=1.50-3.72), respectively, more likely to die than
individuals without these symptoms (p<<0.001).

On the other hand, individuals hospitalized with
initial symptoms of headache (0.82; 95%CI: 0.72-
0.92) and dysgeusia or anosmia (0.78; 95%CI:
0.67-0.90) presented mortality protection factor
(p<0.001), that is, patients with these symptoms
were more likely to be discharged from the
hospital (Table 04).

Table 4. Explanatory models of COVID-19 symptoms associated with mortality in hospitalized older adults. Parana,

Brazil, 2020 (n=15,492)

Death Death

Variables e (95%CI) pvalue  OR _(95%CI) p-value

0, Saturation No 1.00 p<0.001 1.00 p<0.001
Yes 2.50(2.24-2.78) 2.09(1.87-2.34)

Dyspnea No 1.00 p<0.001 1.00 p<0.001
Yes 1.62(1.45-1.82) 1.68(1.49-1.89)

Irritability or confusion No 1.00 p<0.001 1.00 p<0.001
Yes 2.12(1.68-2.69) 1.65(1.29-2.12)

Nasal flaring No 1.00 p<0.001 1.00 p<0.001
Yes 2.39(1.55-3.71) 2.37(1.50-3.72)

Myalgia No 1.00 p<0.001 1.00 p<0.001
Yes 0.72(0.65-0.81) 0.76(0.68-8.85)

Headache No 1.00 p<0.001 1.00 0.001
Yes 0.68(0.61-0.76) 0.82(0.0.72-0.92)

Dysgeusia or anosmia No 1.00 p<0.001 1.00 0.001
Yes 0.70(0.61-0.80) 0.78(0.67-0.90)

Sore throat No 1.00 p<0.001 1.00 0.369
Yes 0.79(0.66-0.95) 0.95(0.84-1.07)

Chill No 1.00 0.032 1.00 0.080
Yes 0.85(0.74-0.99) 0.87(0.75-1.01)

Nasal congestion No 1.00 0.011 1.00 0.098
Yes 0,79(0,70-0,89) 0,85(0,71-1,03)

OR .= Odds Ratio adjusted to age. CI= Confidence Interval
Crude Model: Explanatory power of the model= 70.7%; -2 Log likelihood=9,590.8; R* Cox & Snell=0.16.

Adjusted Model: Explanatory power of the model= 73.3%; -2 Log likelihood =8,907.9; R* Cox & Snell=0.18.
Source: prepared by the authors, 2023.
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DISCUSSION

Worldwide, by November 2023, more
than 770 million confirmed cases of COVID-19
had been recorded, with 38,022,277 confirmed
cases and more than 707 thousand deaths only
in Brazil. Parana presented 2,966,772 confirmed
cases, of which 46,509 resulted in death. In
the present study, 1/3 of the Parand population
notified with COVID-19 in the database used
for analysis, and who were hospitalized due to
the disease, died in 2020. These comprehensive
numbers reveal the significance and potential
impact of the virus."

Regarding the initial symptoms of
COVID-19 associated with death in adults
and older people hospitalized in the state of
Parand, in the present study, individuals who
presented dyspnea, low oxygen saturation,
irritability/confusion, and nasal flaring showed a
higher probability of death. On the other hand,
symptoms such as headache, myalgia, dysgeusia,
or anosmia were shown to be protective factors
against mortality.

Individuals who manifested dyspnea
were more likely to die compared to eupneic
individuals. A condition also observed in studies
demonstrating that patients with dyspnea were
more likely to die.!""

Dyspnea suggests impaired lung function
since the virus, through its mechanism of action,
compromises the efficiency of pulmonary
hematosis.” Furthermore, the process involving
lung dysfunction results in the release of
cytokines, a condition that damages lung tissue."
Therefore, dyspnea can worsen the condition of
individuals, which can lead to death.

Another condition that was also
associated with an increased chance of death was
low oxygen saturation. Corroborating the present
findings, other studies' reported that patients
with oxygen saturation lower than 95% were
more likely to die. Another study also pointed out
that oxygen saturation lower than 95% increased

the risk of death'. Each hemoglobin molecule
can carry up to four oxygen molecules; this state
of full occupancy is referred to as “saturated” with
oxygen. When all binding sites in the hemoglobin
molecule are occupied by oxygen, 100% saturation
is achieved, which is described in the literature as
ideal.” However, in an individual with COVID-19,
gas exchange is impaired, and oxygen saturation
tends to decrease, being insufficient to meet
metabolic needs, increasing the risk of death.”
Therefore, continuous monitoring of oxygen
saturation levels in patients with COVID-19 is
crucial.

The presence of the physical sign
defined by the opening and closing of the nose
wing during the inspiration and expiration of
the respiratory cycle, known as “nasal flaring”,
revealed a significant increase in the chance of
death. This phenomenon occurs as a response
to hypoxemia caused by the virus, in which the
body activates physiological mechanisms trying
to reduce upper airway resistance and respiratory
effort, aiming to increase the current volume."
Therefore, a relevant finding to be observed in
patients with COVID-19. Furthermore, the sign
of nasal flaring is generally linked to dyspnea
and reduced oxygen saturation, reinforcing its
association with the clinical outcome of death.

The presence of mental confusion
or irritability is also associated with a greater
risk of death. This finding is not yet fully
understood. However, it is known that the
systemic inflammatory response can affect the
functioning of the central nervous system,
which can generate neurological symptoms,
including confusion, disorientation, difficulty
concentrating, and changes in the mental state
of infected individuals.” Furthermore, mental
confusion can also be associated with a lack of
oxygenation, which can cause a lowering of the
level of consciousness.'®

Symptoms associated with a better
prognosis (headache, myalgia, dysgeusia, and
anosmia) are highlighted in the literature as
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characteristic factors of early-stage COVID-19.*
In a cohort study carried out in 2020, headache,
myalgia, dysgeusia, and anosmia were also
associated with a greater chance of survival.”
In other words, individuals who presented
these symptoms were less likely to die.” These
symptoms are related to mild cases of COVID-19,
generally not progressing to complications, such
as septic shock, respiratory failure, or multiple
organ failure.*

Given the findings, a constant and broad
discussion is essential regarding the association
between the signs and symptoms of COVID-19
and mortality in hospitalized patients. In this way,
health professionals, especially the nursing staff,
which stands out as the class of professionals
that most assist in patient care, can recognize the
initial signs and symptoms of the disease to work
as part of a multidisciplinary team and intervene
to prevent new deaths.

Furthermore, this study makes it possible
to present suggestions for new studies on this
important topic, as the signs and symptoms of
COVID-19 can result in different severe clinical
outcomes among the population, such as
mortality.

The limitations of the study are related
to the use of secondary data, which are likely to
suffer from information bias, as some relevant
information may not be collected or be recorded
as “ignored.” As occurred in the present study,
there was a large portion of the independent
variables without information, a condition that
could interfere with the results.

Furthermore, in the present study,
only the initial symptoms presented in the
notification form were taken into consideration,
adjusted by age (due to higher mortality in the
older population), and other clinical variations
during the hospitalization period were not
taken into account.! However, these limitations
do not exclude the relevance of the study in
understanding the initial signs and symptoms
related to mortality from COVID-19.

CONCLUSION

In conclusion, death due to COVID-19
in adults and older people was associated with
low oxygen saturation, dyspnea, irritability or
confusion, and nasal flaring. In turn, individuals
who presented headache, myalgia, dysgeusia, and
anosmia as clinical signs of COVID-19 were more
likely to be discharged from the hospital. The
findings are important for defining interventions
aimed at preventing new deaths.
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