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ABSTRACT

COVID-19 has been the biggest public health problem worldwide. Several people were
infected by the SARS-CoV-2 virus, developing or not the related symptoms. Among the
COVID-19 symptoms, many subjects had fever, cough, muscle pain, headache, loss of taste,
loss of smell, among others, while some individuals presented more complex symptoms, such
as severe acute respiratory syndrome. Still today there is no specific treatment against
COVID-19. Although many pharmacological protocols were tried, including for example
antibiotics and anti-inflammatories. Most of the infected subjects recovered from the disease,
however, several patients still have some persistent symptoms, characterizing the so-called
long-COVID-19. The objective of this study was to identify socio-epidemiological profile and
effects of long-COVID-19 on post-pandemic patients. For this, a questionnaire of self-report
was applied for 74 patients who recovered from COVID-19. This instrument of data collection
included questions regarding socioeconomic aspects, symptoms during the disease,
previous health history, use of medication before, during and after COVID-19, vaccination,
use of legal and illegal drugs, physical activities, and sequelae and persistent symptoms. It
was found that most of the volunteers were female and were about 31-50 years old. Also,
most of the patients did not use the hospitalization services. Several patients self-reported
the presence of some comorbidities prior to the infection, such as metabolic diseases. The
majority had mild symptoms, such as headache and dysgeusia. Interestingly, 69% of the
participants reported presenting persistent symptoms after recovering from COVID-19,
mainly memory loss, hair loss and fatigue. About 13% reported symptoms related to cognitive
impairments. This study shows the importance of continuing the scientific investigations in
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the present, especially considering the long-COVID-19 for the public health agencies and
governments to be able to plan potential actions for the affected patients.
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REVISTA ARACE, Séo José dos Pinhais, v.7, n.1, p.977-995, 2025

978




Revista

ARACE

INTRODUCTION

The COVID-19 pandemic, caused by the SARS-CoV-2 virus, began in December 2019
on the Asian continent. By April 2024, more than 775 million confirmed cases and around 6
million deaths had been recorded worldwide (WHO, 2024).

Clinical features such as transmission and common symptoms have been well defined
over the years of the COVID-19 pandemic, however survivors of acute infection are still at
risk of long-term sequelae causing damage to different organs and/or systems (Joshee; Vatti;
Chang, 2022) Cases of disorders in cardiorespiratory function and the central nervous system
have been reported in individuals following COVID-19 infection (Xu; Xie; Al-Aly, 2022). The
main clinical signs and symptoms also include respiratory disorders such as cough, difficulty
breathing, runny nose, nasal congestion, and sore throat, with the potential to trigger
pneumonia. Additionally, gastrointestinal symptoms, loss of smell, and loss of taste may occur
(Aslan et al., 2021). Other nonspecific symptoms, such as skin rashes, conjunctivitis,
extremity swelling, and even severe myocardial dysfunction, can confuse and complicate the
diagnosis (Baden et al., 2020).

The period of SARS-CoV-2 infection typically lasts about 7-14 days, and a portion of
those affected may progress to respiratory failure, potentially leading to conditions of hypoxia
(Huang et al., 2020). Among the more severe cases, a small number of critically ill patients
may develop acute respiratory distress syndrome (ARDS), metabolic acidosis, septic shock,
coagulation dysfunction, and multiple organ failure (Mesquita et al., 2021). Certain health
conditions (comorbidities or pre-existing clinical conditions) that humans may have serve as
risk factors for the development of more severe manifestations associated with SARS-CoV-
2 infection, such as hypertension, diabetes, cardiovascular, and cerebrovascular diseases
(Wang et al., 2020).

The sociodemographic aspects of COVID-19 encompass a variety of population
characteristics that influence the spread and impact of the disease. This includes factors such
as age, sex, race/ethnicity, socioeconomic status, geographical location, and living conditions
(Ortiz-Prado et al., 2021). These aspects play a crucial role in how the disease affects
different groups of people. For example, studies have shown that older individuals and those
with underlying medical conditions are at a higher risk of developing severe complications or
even dying from COVID-19 (Wang et al., 2020). Additionally, there are ethnic and racial
disparities in the incidence of the disease, with some minority communities facing higher rates

of infection and mortality. Socioeconomic status also plays an important role regarding
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COVID-19, with low-income individuals often facing greater challenges in accessing
adequate healthcare, following preventive measures, and maintaining social distancing due
to working and housing conditions (Ma et al., 2020). Moreover, geographical location
influences the spread and impact of the disease. Densely populated urban areas tend to have
higher transmission rates, while rural areas may face specific challenges such as limited
access to healthcare services and distance from treatment centers (Papageorge et al., 2021).
In summary, sociodemographic data on COVID-19 are essential for guiding public health
policies and targeted interventions, ensuring that resources and efforts are directed equitably
to protect the most vulnerable groups and mitigate the impact of the pandemic.

It is also important to mention that pharmacological protocols play an essential role in
the treatment of COVID-19, significantly contributing to symptom management and the
reduction of associated complications. Since the emergence of the pandemic, a wide variety
of medications have been the subject of studies and used to combat the SARS-CoV-2 virus
and improve patient clinical outcomes. Among the most widely studied and used medications
against COVID-19 are antivirals, such as remdesivir and favipiravir. These medications were
specifically developed to inhibit viral replication in the body, thereby reducing viral load and
the severity of symptoms in infected patients (Frediansyah et al., 2021). Corticosteroids, such
as dexamethasone, also were used in the treatment of COVID-19, especially in patients with
more severe forms of the disease. These medications have the ability of reducing
inflammation in the lungs and other organs affected by the infection, contributing to an
improvement in clinical outcomes and a reduction in mortality rates. However, the side effects
of these drugs can vary from person to person and depend on the dosage and treatment
duration (Johns et al., 2022).

Regarding the vaccination, several vaccine types against SARS-CoV-2 were
developed globally mainly from the companies Pfizer-BioNTech, Moderna, AstraZeneca, and
Johnson & Johnson. These vaccines have been authorized for emergency use in many
countries (Baden et al., 2020), as well as they have undergone rigorous testing to ensure
their safety and efficacy. However, despite all the prevention attitudes, the pharmacological
treatments and the vaccination, there are several patients who report some persistent
symptoms even after recovering from COVID-19. These cases are called "long COVID” or
“‘post COVID” (Al Yazidi et al., 2021). Persistent symptoms include feeling short of breath,

continuous cough, headache. Also, there are subjects who have been reporting cognitive
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symptoms after the infection, such as anxiety, depression, difficulty in paying attention and
concentrating.
The objective of this study was to evaluate the socio-epidemiological profile and effects

of long-COVID-19 on post-pandemic patients.

METHODS
STUDY DESIGN

This study was developed looking forward to identifying socio-epidemiological aspects
of patients who had COVID-19 and recovered, mainly focusing on the long-COVID-19
symptoms. 74 adult subjects were included in this investigation. Inclusion criteria were: be
older than 18 years old, have tested at least once positive for COVID-19, have received
attendance in the Brazilian public health care system. Exclusion criteria were: be younger
than 18 years old, not having received care via the Brazilian public health system.

A questionnaire of self-report was applied. This instrument was composed by

several question regarding: i) socioeconomic aspects; ii) symptoms during COVID-19; iii)
previous health history; iii) use of medication before, during and after COVID-19; iv)
vaccination; v) use of legal and illegal drugs; vi) physical activities; and vii) sequelae and

persistent symptoms.

ETHICS CONSIDERATION

This research project was submitted to the Ethics Committee on Research with Human
Beings from the Franciscan University via the "Plataforma Brasil" system. The project
included a consent form and term of confidentiality, both signed by the research coordinator.
It is important to mention that the project was prepared following the Brazilian law for ethics
on research with human beings. The project also included a questionnaire of self-report that
was applied with each participant to obtain the information of interest. The study was

approved receiving the approval number as 39845620.8.0000.5306).

SOCIO-EPIDEMIOLOGICAL DATA COLLECTION

To start applying the questionnaire, after ethics approval, a hospital located in the city
of Santa Maria, Rio Grande do Sul state, Brazil, was selected to be part of the study. This
hospital had authorized the study conduction. All patients who met the study criteria were

contacted by telephone call. The subjects who accepted to be included in the study were
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visited in person by at least two members of our research teams. For each participant, the
idea of the study was explained verbally, as well as any doubt was clarified before any
procedure related to the data collection. After accepting the terms and signing the free and
informed consent form, they received the term of confidentiality. Then, the questionnaire was
applied by a trained professional. The instrument of data collection was composed by
questions related to: i) socioeconomic aspects; ii) symptoms during COVID-19; iii) previous
health history; iii) use of medication before, during and after COVID-19; iv) vaccination; v)
use of legal and illegal drugs; vi) physical activities; and vii) sequelae and persistent

symptoms.

DATA ANALYSIS
All the obtained data was quanti and qualitatively analyzed, organizing different tables
and figures to express the results. These tables and figures were prepared following all the

aspects included in the questionnaire (different sections).

RESULTS

As previously described, this study included 74 patients who recovered from COVID-
19. Considering the total number of subjects, 56 of them (75.7%) were women and 18
(24.3%) men. In terms of participants’ age, 24.3% were 18-30 years old, 52.7% were 31-50
years old, 21.6% were 51-70, and 1.3% were above 70 years old. Regarding education level,
2 (2.7%) volunteers did not complete primary education, 6 (8.1%) had completed primary
education, 5 (6.7%) had incomplete secondary education, 19 (25.7%) completed high school,
7 (9.4%) had completed technical education, 15 (20.3%) had incomplete higher education,
12 (16.2%) had completed higher education and 8 (10.8%) had postgraduate studies. For the
average family income, the subjects were asked about the average income considering
residents of the same place. 1 (1.3%) reported having no income at the moment, while 42
(56.7%) reported having an average family salary between 1 and 3 minimum wages, 29
(39.2%) described having between 4 and 8 minimum wages, while 2 (2.7%) reported having

more than 8 minimum wages (figure 1).
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Figure 1: socio-demographic information.
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Legend: Data obtained from 74 patients who recovered from COVID-19. a) Data regarding subject’s age; b)
Information related to levels of education; c) Results obtained about average wage. Results are presented in
absolute numbers and percentage.

Participants were asked about symptoms experienced during COVID-19. The
symptoms described ranged from cough, headache, muscle pain, intestinal problems, among
others, to cases with greater intensity, including those patients hospitalized due to pneumonia
induced by the virus infection. Numerically, 5.4% of the participants reported not having
presented any symptoms during the infection, which were classified as asymptomatic. 62.1%
of the volunteers, the majority of those interviewed, described having presented mild
symptoms, without serious complications related to the infection. 29.7% of participants
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described having experienced moderate symptoms during COVID-19, which required more
intense therapeutic interventions compared to those who had mild symptoms. Finally, 2.7%
of patients described having severe symptoms, being those who were admitted to intensive
care units (ICU) (figure 2A). Regarding vaccination, 60 (81.1%) patients had not received the
vaccine before having the disease. While only 14 (18.9%) patients had been vaccinated.
Among those vaccinated, 11 patients were vaccinated with AstraZeneca (78.6%), 1
CoronaVac (7.1%) and 2 did not know (figure 2A).

Related to physical activity, only 16 (21.6%) volunteers self-reported to perform
physical activity regularly, while 58 (78.4%) did not mention having this habit. Regarding the
use of legal and/or illicit drugs, none of the participants reported the use of illicit drugs. On
the other hand, 43 (58.1%) volunteers reported the social consumption of alcoholic
beverages, and 10 (13.5%) participants reported the habit of smoking cigarettes. 21 (28.3%)

volunteers self-reported not using any type of drugs (figure 2B).

Figure 2: Degree of severity of infection, vaccination, physical activity and use of legal and illicit substances.
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To better detail the symptoms that the subjects presented during COVID-19, table 1 is
showing the ten symptoms more frequent in patients' self-report. Most of the patients self-
reported to present headache, 41 of them (55.4%). 40 (54%) subjects had dysgeusia, 30
(40.5%) had anosmia, as well as myalgia. 28 (37.8%) described presenting fever and fatigue.
Additionally, 25 (33.7%) individuals had coughs, 18 (24.3%) presented shortness of breath,
12 (16.2%) had diarrhea, and 10 (13.5%) had runny nose.

Table 1: Symptoms presented during SARS-CoV-2 infection.

Number of
Symptoms . Percentage
patients
Headache 41 55.4%
Dysgeusia 40 54%

Anosmia 30 40.5%
Myalgia 30 40.5%
Fever 28 37.8%
Fatigue 28 37.8%
Cough 25 33.7%
Shortness of breathe 18 24 3%
Diarrhea 12 16.2%
Runny nose 10 13.5%

Another aspect considered in the questionnaires applied was the previous health
history, that is, the presence of previous diseases (comorbidities) presented by the volunteers
before the SARS-CoV-2 infection. Around 15.7% of participants described not having any
illness prior to the virus infection. Of the remaining participants, the most frequently cited
comorbidities were: i) respiratory diseases (39.2%); ii) obesity (28.4%); iii) hypertension
(25.7%); and iv) overweight (24.3%). The following table schematically shows all the diseases
described by the participants; these diseases being presented before COVID-19.
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Table 2: Comorbidities cited by patients.

Comorbidities Number of Patients Percentage (%)
Respiratory diseases 29 39.2%
Obesity 21 28.4%
Hypertension 19 25.7%
Overweight 18 24.3%
Denies comorbidities 12 16.2%
Anxiety 7 9.4%
Hypothyroidism 6 8.1%
Heart diseases 6 8.1%
Diabetes | and Il 6 8.1%
Dyslipidemia 5 6.7%
Depression 4 5.4%

Cancer 3 4%

Fibromyalgia 1 1.3%

Just as many of the participants reported having illnesses prior to the infection, many
of them also described the use of medications. The following table (table 3) lists the main
classes of medicines used by the volunteers. 31 (41.9%) of them reporting the use of
medicines against metabolic diseases, 11 (14.8%) using medicines against psychiatric
diseases, 11 (14.8%) use medication for respiratory diseases, 11 (14.8%) using

contraceptives and 7 (9.4%) described using drugs to treat heart disease.

Table 3: Classes of medications used by the patients prior COVID-19.

Classes of medications used prior the Number of individuals and Percentage (%)
disease
Medications for Metabolic Diseases 31 (41.9%)
Medications for Neuropsychiatric Diseases 11 (14.8%)
Medications for Respiratory Diseases 11 (14.8%)
Contraceptives 11 (14.8%)
Medicines for Heart Disease 7(9.4%)
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Regarding post-COVID-19 symptoms (sequelae), 23 of the participants reported not
having had any sequelae after recovering from COVID-19. However, the remaining
participants reported experiencing one or more post-COVID-19 sequelae, the most described
were: i) memory loss (27%); 2) hair loss (27%); 3) fatigue (25.6%); and 4) anxiety (9.4%).
Another interesting aspect is that 13.5% of participants also reported having developed
depression or other psychiatric illnesses for the first time after recovering from COVID-19.

The following table (table 4) shows all the sequelae described by the participants.

Table 4: Sequels presented post-COVID-19.

Sequels Number of patients Percentage (%)
No sequelae 23 31%
Memory loss 20 27%

Hair Loss 20 27%

Fatigue 19 25.6%

Anxiety 7 9.4%

Mental confusion 7 9.4%
Dyspnea 5 6.7%
Dysgeusia 4 5.4%
Depression 3 4%
Headache 2 2.7%
Irritability 2 2.7%

DISCUSSION

The pandemic caused by the SARS-CoV-2 virus, responsible for the respiratory tract
infection called coronavirus disease 2019 or COVID-19, has had major impacts on people's
lives. According to the World Health Organization (WHO), by April 2024 there were around
775 million confirmed cases and 6 million deaths recorded worldwide. In this study we
evaluated socio-epidemiological profile and the effects of long-COVID-19 on post-pandemic
patients via self-report methods.

The COVID-19 clinical consequences include a wide spectrum of symptoms that may
vary among those infected, with minimal or no symptoms, while others may develop ARDS,
induced by a well-called “cytokine-storm” and, therefore, an intense pulmonary inflammatory

response (Zhang et al., 2020; Yang et al., 2020). Cytokines act as cellular mediators and are
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essential for the correct functioning of the immune system, being involved in a series of
pathophysiological processes such as inflammation, tissue repair, coagulation, among
others. However, when produced in excess, because of a dysfunction of the immune system,
they become harmful to the body, leading to an overexpression of inflammatory factors (Hu;
Huang; Yin, 2021).

This study involved 74 individuals who had COVID-19 and recovered. After agreeing
to take part in this scientific investigation, the individuals received a copy of the consent form,
and answered a self-report questionnaire. About the number of participants, 56 (75.7%) were
women and 18 (24.3%) were men. Regarding the age of the participants, 24.3% were
between 18 and 30 years old, 52.7% of the participants were between 31 and 50 years old,
21.6% were between 51 and 70 years, while 1.3% of the participants were over 70 years old.
Otufowora et al. (2021) developed a study related to the acceptance of individuals in
epidemiological investigation as the present one. The authors described that usually most
participants are female. It is observed that men and women have different perceptions with
clinical research, and trust in researchers is considered an essential component for
participation in this type of study. This information corroborates with our findings.

Most participants were between 31 and 50 years old and had at least completed high
school level of education. Rocha et al., (2021) and Aspachs et al (2021) performed some
social and economic analysis in different populations with COVID-19. Both authors described
that the education level plays an important influence in terms of the disease outcome. The
higher the level of education of volunteers, the lower the fatality rate, and this effect may be
the result of differences in income that generate disparities in access to basic health services.

The main symptoms reported by the participants during COVID-19 infection were:
headache (55.4%), dysgeusia (54%), anosmia (40.5%), myalgia (40.5%), fever and fatigue
(37.8%). These parameters are similar to those found by Bouwensch et al. (2022), in which
these symptoms were the most frequent in an analysis of 160 non-hospitalized COVID-19
positive patients. Vaccination for COVID-19 was also questioned in this study and 81.1% of
patients had not been vaccinated before having the disease, while only 18.9% of patients had
been vaccinated. According to Tregoning et al. (2021) the vaccination has been extremely
effective in preventing COVID-19, and especially in the development of the most serious form
of the disease. It is important to mention that the current vaccination rate in Brazil is much
higher due to the intensification of the vaccination actions. The vaccination data described

were obtained previously when the vaccination process against COVID-19 was starting.
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The practice of physical activity was reported by only 16 volunteers (21.6%), while 58
participants (78.4%) did not practice any physical exercise. It is already known that physical
exercise performed at moderate intensity has positive effects on the immune system's
responses against viral respiratory infections. Moderate-intensity physical activities have the
impact to increase immune cells counting in the blood (including neutrophils and natural killer
(NK) cells). It is interesting that even in the saliva it is possible to find increased concentrations
of immunoglobulin A (IgA) (Miao et al., 2009). In this regard, moderate physical activities
could increase stress hormones, reducing excessive inflammation and leading to increased
immunity against viral infections, for example (Nogueira et al., 2021).

Regarding the use of legal and illegal drugs, none of the participants reported using
illegal drugs. On the other hand, regarding the consumption of alcoholic beverages, 43
volunteers (58.1%) reported the habit of using alcoholic beverages and 10 volunteers (13.5%)
reported the habit of smoking cigarettes, while 21 volunteers (28.3%) did not use any type of
drug. Dai et al (2022) showed that the consumption of alcohol (mainly above guidelines
levels) can induce a higher risk of COVID-19 compared to those who do not have this habit.
Additionally, the COVID-19 risk seems to be associated with the alcoholic beverages
consumption frequency and beer is an example of beverage which increases the disease
risk. Related to the smoking habits, Neira et al (2021) already showed the relationship
between smoking cigarettes and the COVID-19 progression. The authors described that
comparing former smokers and non-smoker, the ones with this habit had a higher odd of
hospitalization. This information demonstrates how important is the knowledge of patients'
habits on the understating of COVID-19 progression expectancy.

Another relevant aspect when considering COVID-19 and long-COVID-19 is the
subject's comorbidities. It is very well described in the literature that comorbidities are
associated with development of severe COVID-19 and subsequent complications. The most
relevant comorbidities include diabetes mellitus, obesity, respiratory and cardiovascular
diseases, such as hypertension and coronary disease (Li et al., 2020; Wang et al., 2020).
According to the results found in this research, it was possible to observe that about 83% of
patients had at least some type of pre-existing disease, being the most prevalent ones:
respiratory diseases (39.2%), obesity (28.4%), hypertension (25.7%) and overweight
(24.3%). Sanyaolu et al (2020) reported that patients with comorbidities underlying COVID-
19 have a faster progression and are more likely to develop the severe disease and progress

to death. Of the 74 volunteers in this study, 3 of them developed ARDS, making intubation

REVISTA ARACE, Sio José dos Pinhais, v.7, n.1, p.977-995, 2025

989




Revista Py

ARACE

ISSN: 2358-2472

and mechanical ventilation necessary. Of these, 2 participants were female and obese and 1
male patient was overweight and diabetic. It is believed that the comorbidities that these
volunteers presented may have directly influenced the outcome and progression of COVID-
19. Additionally, the results obtained corroborate the findings of Crespo et al. (2022) in which
the severity of the SARS-CoV-2 infection in obese patients was described. As body fat
increases, there is a predominance of inflammatory factors that are related to insulin
resistance. Research participants also reported the use of medications for such
comorbidities, where 41.9% of them were already using medications for metabolic diseases,
14.8% for respiratory diseases, 14.8% for neuropsychiatric illnesses, 14.8% contraceptives
and 9.4% were taking medications for coronary heart problems.

After recovering from the infection, several individuals continued to present signs,
symptoms, or abnormal clinical parameters of a physical, psychological or cognitive nature.
These signs and symptoms are considered long-term effects of the disease (Lopez-Leon et
al., 2021). These long-term sequelae of COVID-19 are being described as a major public
health issue currently (Ballering et al., 2022). Although these changes are reported more
frequently in survivors who progressed to severe disease, lasting effects also occur in
individuals with mild infection who did not require hospitalization (Townsend et al., 2021).
Similar results were found in this study, in which only 31% of participants reported not having
had any sequelae after recovering from COVID-19. While the other participants presented
one or more sequelae, being the most prevalent ones: memory loss, hair loss, fatigue, and
anxiety. Post-infection symptoms, such as headache, fatigue, dizziness, memory loss,
confusion, and difficulty concentrating, are associated with post-COVID-19 infection (Nordvig
et al., 2020). Garrigues et al. (2020) provide data that more than 30% of post-COVID-19
individuals report memory loss, for example.

Another important fact found in this study is that around 13% of participants reported
having developed some type of psychiatric illness such as anxiety and/or depression for the
first time after recovering from the infection. It has become clear that COVID-19 has a
pathophysiology that affects multiple organs, including the brain and nervous system. The
data found in this study are in line with several other studies that demonstrate a high
incidence of acute psychiatric symptoms in patients with COVID-19 (Hu et al., 2020; Kong et
al., 2020). According to Kong et al. (2020) about 35% of post-COVID patients experience
symptoms of anxiety and depression. Rogers et al. (2020) found that in both situations, during

and after the infection, an increase in the incidence of cognitive impairments as well as
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depression and anxiety. According to Divani et al. (2020) neuroinflammation is present in a
large proportion of patients with the SARS-CoV-2 infection. Authors report that increased
levels of cytokines, both peripheral and central, can lead not only to inflammation and lung
dysfunction, but also to the development of psychiatric diseases (Muccioli et al., 2020; Tang
et al., 2021).

The pandemic has affected almost all individuals directly or indirectly, whether due to
infection or psychological fear of it, or the effects of long-term measures and their economic
and social impacts (Manchia et al., 2022). Currently, vaccination has led to a large decrease
in positive cases of COVID-19, but the effectiveness of the vaccine may end up being
undermined by the emergence of new variants of SARS-CoV-2 (Hassine et al., 2022).
Perhaps we still will suffer the most severe consequences of long-COVID-19 in the future and

this is the reason why understanding about these conditions are scientifically important.

CONCLUSION

The obtained data reflect the social conditions and epidemiological aspects in the
outcome of COVID-19. It is notorious that comorbidities play an essential role in the
progression of the SARS-Cov-2 infection. Additionally, most of the patients who had COVID-
19 and recovered self-reported having persistent symptoms. Cognitive impairments were
highlighted among the long-COVID consequences, mainly depression and anxiety. The
severity and duration of these sequels are still difficult to assess. In general, there is a
tendency for symptoms to improve over time. This study shows the importance of continuing
the scientific investigations in the present, especially considering the long-COVID-19 for the

public health agencies to be able to plan potential actions for those patients.

CONFLICT OF INTEREST
The authors declare that there are no competing interests regarding the publication of this
paper.

ACKNOWLEDGEMENTS
We would like to thank the "Hospital Casa de Saude" from Santa Maria, RS, Brazil, and the
“‘Coordenacao de Aperfeicoamento de Pessoal de Nivel Superior” (CAPES) (approval
number 0611/2020 - 88881.506898/2020-01) for the financial support.

REVISTA ARACE, Sio José dos Pinhais, v.7, n.1, p.977-995, 2025

- 991



Revista Py

AD ANC

IN7 VN

ISSN: 2358-2472

REFERENCES

1. Al Yazidi, L. S., Hinai, Z. A., Waili, B. A., Hashami, H. A., Reesi, M. A., Othmani, F. A., Noobi,
B. A., et al. (2021). Epidemiology, characteristics, and outcome of children hospitalized
with COVID-19 in Oman: A multicenter cohort study. *International Journal of Infectious
Diseases, 104*, 655—660. https://doi.org/10.1016/}.ijid.2021.01.036

2. Aslan, A., Aslan, C., Zolbani, N., & Jafari, R. (2021). Acute respiratory distress syndrome
in COVID-19: Possible mechanisms and therapeutic management. *Pneumonia,
13*(14), 1-15. https://doi.org/10.1186/s41479-021-00092-9

3. Aspachs, O., Durante, R., Graziano, A., Josep, M., Reynal-Querol, M., & Montavo, J. G.
(2021). Tracking the impact of COVID-19 on economic inequality at high frequency.
*PLoS ONE, 10*(17), 1-8. https://doi.org/10.1371/journal.pone.0249121

4. Baden, L. R., Sahly, H. M., Essink, B., Kotloff, K., Frey, S., Novak, R., Diemert, D., et al.
(2020). COVID-19: Specific and non-specific clinical manifestations and symptoms: The
current state of knowledge. *Journal of Clinical Medicine, 9%*(6), 1-22.
https://doi.org/10.3390/jcm9061753

5. Ballering, A. V., Van-Zon, S., Hartman, T. C., & Rosmalen, J. G. (2022). Persistence of
somatic symptoms after COVID-19 in the Netherlands: An observational cohort study.
*The Lancet, 6;400%(10350), 452—461. https://doi.org/10.1016/S0140-6736(22)01214-4

6. Crespo, F. S., Matute, P. P., Matinez, M. |., Fernandez-Villa, T., Dominguez-Garrido, E.,
Oteo, J. A., Marcos-Delgado, A., et al. (2022). Gravedad de COVID-19 atribuible a
obesidad segun IMC y CUN-BAE. *Semergen, 48%, 1-8.
https://doi.org/10.1016/j.semerg.2022.101840

7. Dai, X. J., Tan, L., Ren, L., Shao, Y., Tao, W., & Wang, Y. (2022). COVID-19 risk appears
to vary across different alcoholic beverages. *Frontiers in Nutrition, 8* 1-13.
https://doi.org/10.3389/fnut.2021.772700

8. Divani, A. A., Andalib, S., Napoli, M., Lattanzi, S., Hussain, M. S., Biller, J., McCullough, L.
D., et al. (2020). Coronavirus disease 2019 and stroke: Clinical manifestations and
pathophysiological insights. *Journal of Stroke and Cerebrovascular Diseases, 29%(8),
104941. https://doi.org/10.1016/j.jstrokecerebrovasdis.2020.104941

9. Frediansyah, A., Nainu, F., Dhama, K., Mudatsir, M., & Harapan, H. (2021). Remdesivir
and its antiviral activity against COVID-19: A systematic review. *Clinical Epidemiology
and Global Health, 9%, 123-127. https://doi.org/10.1016/j.cegh.2020.07.011

10. Garrigues, E., Janvier, P., Kherabi, Y., Bot, A. L., Hamon, A., Gouze, H., Doucet, L., et al.
(2020). Post-discharge persistent symptoms and health-related quality of life after
hospitalization for COVID-19. *The Journal of Infection, 81*(6), e4—e6.
https://doi.org/10.1016/.jinf.2020.08.029

11. Hassine, I. H. (2021). COVID-19 vaccines and variants of concern: A review. *Reviews in
Medical Virology, 32*, 1-16. https://doi.org/10.1002/rmv.2313

REVISTA ARACE, Sio José dos Pinhais, v.7, n.1, p.977-995, 2025

- 992



*

Revista

ARACE

12. Hu, B., Huang, S., & Yin, L. (2021). The cytokine storm and COVID-19. *Journal of
Medical Virology, 93*(1), 250—-256. https://doi.org/10.1002/jmv.26232

13. Huang, C., Wang, Y., Li, X,, Ren, L., Zhao, J., Hu, Y., Zhang, L., et al. (2020). Clinical
features of patients infected with 2019 novel coronavirus in Wuhan, China. *The Lancet,
395*(10223), 497-506. https://doi.org/10.1016/S0140-6736(20)30183-5

14. Johns, M., George, S., Taburyanskaya, M., & Poon, K. (2022). A review of the evidence
for corticosteroids in COVID-19. *Journal of Pharmacy Practice, 35%(4), 626—637.
https://doi.org/10.1177/0897190021998502

15. Joshee, S., Vatti, N., & Chang, C. (2022). Long-term effects of COVID-19. *Mayo Clinic
Proceedings, 97%(3), 579-599. https://doi.org/10.1016/j.mayocp.2021.12.017

16. Kong, X., Tan, W., Ma, H., Shuai, Y., Shan, Z., Zhai, J., Qiu, Y., et al. (2020). Prevalence
and factors associated with depression and anxiety of hospitalized patients with COVID-
19. *MedRxiv, 1*(346), 135—-143. https://doi.org/10.1016/j.jad.2023.11.022

17. Leav, B., Deng, W., Zhou, H., Han, S., Ivarsson, M., Miller, J., & Zaks, T. (2021). Efficacy
and safety of the mRNA-1273 SARS-CoV-2 vaccine. *New England Journal of
Medicine, 384*(5), 403—416. https://doi.org/10.1056/NEJM0a2035389

18. Li, B., Yang, J., Zhao, F., Zhi, L., Wang, X., Liu, L., Bi, Z., & Zhao, Y. (2020). Prevalence
and impact of cardiovascular metabolic disease on COVID-19 in China. *Clinical
Research in Cardiology, 109*(5), 531-538. https://doi.org/10.1007/s00392-020-01626-
9

19. Lopez-Leon, S., Wegman-Ostroski, T., Perelman, C., Rosalinda, S., Rebolledo, P.,
Cuapio, A., & Villapol, A. (2021). More than 50 long-term effects of COVID-19: A
systematic review and meta-analysis. *Nature, 11%, 1-12.
https://doi.org/10.1101/2021.01.27.21250617

20. Ma, X., Wang, Y., Gao, T., He, Q., He, Y., Yue, R., You, F., & Tang, J. (2020). Challenges
and strategies to research ethics in conducting COVID-19 research. *Journal of
Evidence-Based Medicine, 13%(2), 173-177. https://doi.org/10.1111/jebm.12388

21. Manchia, M., Gathier, A., Yapici-Eser, H., Schmidt, M., Quervain, D., Amelsvoort, T.,
Bisson, J., et al. (2022). The impact of the prolonged COVID-19 pandemic on stress
resilience and mental health: A critical review across waves. *European
Neuropsychopharmacology, 55*%, 22-83.
https://doi.org/10.1016/j.euroneuro.2021.10.864

22. Mesquita, R., Junior, L., Santana, F., Oliveira, F., Alcantara, R., Arnozo, G., Filho, R,,
Santos, A., Cunha, E., Aquino, S., Souza, C. (2021). Clinical manifestations of COVID-
19 in the general population: systematic review. *Wiener Klinische Wochenschrift,
133*(7-8), 377-382. https://doi.org/10.1007/s00508-020-01760-4

23. Miao, S., Chai, M., Liu, X., Wei, C., Zhang, C., Sol, N., Fei, Q., Peng, L., Qiu, H. (2024).
Exercise accelerates recruitment of CD8+ T cell to promote anti-tumor immunity in lung

REVISTA ARACE, Sio José dos Pinhais, v.7, n.1, p.977-995, 2025

- 993



*

Revista

ARACE

cancer via epinephrine. *“BMC Cancer, 24*(1), 474. https://doi.org/10.1186/s12885-024-
12224-7

24. Muccioli, L., Pensato, U., Cani, I., Guarino, M., Cortelli, P., Bisulli, F. (2020). Covid-19-
associated encephalopathy and cytokine-mediated neuroinflammation. *Annals of
Neurology, 88*(4), 860-861. https://doi.org/10.1002/ana.25855

25. Nogueira, C., Cortez, A,, Leal, S., Dantas, E. (2021). Recomendacdes para uma pratica
de exercicio fisico em face do COVID-19: uma revisao integrativa. *Revista Brasileira
de Fisiologia do Exercicio, 20*(1), 101-124. https://doi.org/10.33233/rbfex.v20i1

26. Nordvig, A. S., Fong, K., Willey, J., Thakur, K., Boehme, A., Vargas, W., Smith, C., Elkind,
M. (2020). Potential neurological manifestations of COVID-19. *Neurology, 11*, 1-13.
https://doi.org/10.1212/CPJ.0000000000000897

27. Number of COVID-19 cases reported to WHO (cumulative total). World Health
Organization. (2024). Available at:
<https://data.who.int/dashboards/covid19/cases?n=c>. Accessed May 1, 2024.

28. Ortiz-Prado, E., Simbana-Rivera, K., Barreno, L., Diaz, A., Barreto, A., Moyano, C., Arcos,
V., Vasconez-Gonzalez, E., Paz, C., Simbana-Guaycha, F., Molestina-Luzuriaga, M.,
Fernandez-Naranjo, R., Feijoo, J., Henriquez-Trujillo, A., Adana, L., Lopez-Cortés, A.,
Fletcher, I., Lowe, R. (2021). Epidemiological, socio-demographic and clinical features
of the early phase of the COVID-19 epidemic in Ecuador. *PLoS Neglected Tropical
Diseases, 15*(1), 1-18. https://doi.org/10.1371/journal.pntd.0008958

29. Otufowora, A., Liu, Y., Young, H., Egan, K., Varma, D., Striley, C., Cottler, L. (2021). Sex
Differences in Willingness to Participate in Research Based on Study Risk Level Among
a Community Sample of African Americans in North Central Florida. *Journal of
Immigrant and Minority Health, 23*(1), 19-25. https://doi.org/10.1007/s10903-020-
01015-4

30. Papageorge, N., Zahn, M., Belot, M., Altenburg, E., Choi, S., Jamison, J., Tripodi, E.
(2021). Socio-demographic factors associated with self-protecting behavior during the
Covid-19 pandemic. *Journal of Population Economics, 34*(2), 691-738.
https://doi.org/10.1007/s00148-020-00818-x

31. Rocha, R., Atun, R., Massuda, A., Rache, B., Spinola, P., Nunes, L., Lago, M., Castro, M.
Effect of socioeconomic inequalities and vulnerabilities on health-system preparedness
and response to COVID-19 in Brazil: a comprehensive analysis. *The Lancet, 9%(6),
782-792. https://doi.org/10.1016/S2214-109X(21)00081-4

32. Sanyaolu, A., Okorie, C., Marinkovic, A., Patidar, R., Younis, K., Desai, P., Hosein, Z.,
Padda, I., Mangat, J., Altaf, M. (2020). Comorbidity and its impact on Patients with
COVID-19. *SN  Comprehensive  Clinical Medicine, 2*@8), 1069-1076.
https://doi.org/10.1007/s42399-020-00363-4

REVISTA ARACE, Sio José dos Pinhais, v.7, n.1, p.977-995, 2025

- 994



*

Revista

ARACE

33. Tang, S. W., Helmest, D., Leonard, B. (2021). Inflammatory neuropsychiatric disorders
and COVID-19 neuroinflammation. *Acta Neuropsychiatry, 33*(4), 165-177.
https://doi.org/10.1017/neu.2021.13

34. Towsend, L., Dowds, J., O’Brien, K., Sheill, G., Dyer, A., Okelly, B., Hynes, J., Mooney,
A., Dunne, J., Cheallaigh, C., OFarrelly, C., Bourke, N., Conlon, N., Martin-Loeches, .,
Bergin, C., Nadarajan, P., Bannan, C. (2021). Persistent poor health post-COVID-19 is
not associated with respiratory complications or initial disease severity. *Annals of the
American Thoracic Society, 18%(6), 997-1003.
https://doi.org/10.1513/AnnalsATS.202009-11750C

35. Tregoning, J. S., Flight, K., Higham, S., Wang, Z., Pierce, B. (2021). Progress of the
COVID-19 vaccine effort: viruses, vaccines and variants versus efficacy, effectiveness
and escape. *Nature Reviews Immunology, 21*(10), 626-636.
https://doi.org/10.1038/s41577-021-00592-1

36. Wang, C., Horby, P., Hayden, F., Gao, G. (2020). A novel coronavirus outbreak of global
health concern. *The Lancet, 395%(10223), 470-473. https://doi.org/10.1016/S0140-
6736(20)30185-9

37. Wheeler, K., Miller, M., Pulcini, J., Gray, D., Ladd, E., Rayens, M. (2022). Advanced
practice nursing roles, regulation, education, and practice: A global study. *Annals of
Global Health, 88*(1), 41, 1-21. https://doi.org/10.5334/aogh.3698

38. Xu, E., Xie, Y., Al-Aly, Z. (2022). Long-term neurologic outcomes of COVID-19. *Nature
Medicine, 28*(11), 2406-2415. https://doi.org/10.1038/s41591-022-02001-z

39. Yang, X., Yuan, Y., Shu, H., Xia, J., Liu, H., Wu, Y., Zhang, L., Yu, Y., Fang, M., Yu, T.,
Wang, Y., Pan, S., Zou, X., Yuan, S., Shang, Y. (2020). Clinical course and outcomes of
critically ill patients with SARS-CoV-2 pneumonia in Wuhan, China: a single-centered,
retrospective, observational study. *The Lancet Respiratory Medicine, 8*(5), 475-481.
https://doi.org/10.1016/S2213-2600(20)30079-5

40. Zhang, J., Dong, X., Cao, Y., Yang, Y., Yan, Y., Akdis, C., Gao, Y. (2020). Clinical
characteristics of 140 patients infected with SARS-CoV-2 in Wuhan, China. *Allergy:
European Journal of Allergy and Clinical Immunology, 75*(7), 1730-1741.
https://doi.org/10.1111/all.14238

REVISTA ARACE, Sio José dos Pinhais, v.7, n.1, p.977-995, 2025

- 995



