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Abstract  
Objective: To analyze the factors related to long COVID in the adult 
population of Brazil. Methods: Analytical cross-sectional study, web-
survey type, with quantitative approach. The sampling was non-
probabilistic, of the intentional type, including 228 Brazilian adults 
who tested positive for COVID-19. Data collection took place through 
an online questionnaire. To verify the association between qualitative 
variables, the Chi-square test or Fisher's exact test was used and, in 
quantitative variables, the Mann-Whitney test was applied with 
significance of 0.05. Results: It was observed that there was an 
association of sociodemographic variables with long COVID. A 
higher mean age was observed among those who persisted symptoms 
(p=0.041). The family income of those with persistent symptoms was 
lower than that of individuals without persistence (p=0.005). The 
practice of physical activity was associated with the non-persistence 
of symptoms (p=0.024). Arterial hypertension was the most prevalent 
comorbidity in those with persistent symptoms (5.9%). In the clinical 
picture of COVID-19 associated with the persistence of symptoms, it 
is observed: chills (p-value=0.009), headache (p-value=0.0027), cough 
(p-value=0.000), anosmia (p-value=0.048), ageusia (p-value=0.013), 
dyspnea (p-value=0.000) and diarrhea (p-value=0.018). The most 
prevalent long COVID symptom was fatigue (62.89%). Conclusion: 

Age and income were associated with long COVID. Physical activity 
was associated with no persistence of symptoms. 

 
Descriptors: COVID-19; Long Covid; Signs and Symptoms; Risk 
Factors; Brazil.  
 
 

Whats is already known on this? 
There are debates about the diagnostic criterion for long COVID. The 
pathophysiology may be associated with oxidative stress, continuous inflammatory 
and immunological response. Symptoms can be neurological and non-neurological. 
 
What this study adds? 
To identify which social groups are prone to long COVID and, consequently, the 
impact on health and socioeconomic services. It indicates that physical activity is 
associated with non-persistence of symptoms. 
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_______________________________________________________________________________________________________ 
Resumo  
Objetivo: Analisar os fatores relacionados à COVID longa na 
população adulta do Brasil. Métodos: Estudo transversal analítico, 
do tipo web-survey, com abordagem quantitativa. A amostragem foi 
não probabilística, do tipo intencional, e incluiu 228 adultos 
brasileiros que testaram positivo para COVID-19. A coleta de dados 
ocorreu por meio de questionário online. Para verificar a associação 
entre variáveis qualitativas, utilizou-se o Teste Qui-quadrado ou 
Teste Exato de Fisher e, nas quantitativas, aplicou-se o Teste de 
Mann-Whitney com significância de 0,05. Resultados: Constatou-
se que houve associação de variáveis sociodemográficas com a 
COVID longa. Observa-se maior média de idade entre aqueles em 
que persistiram os sintomas (p=0,041). A renda familiar daqueles 
com sintomas persistentes era inferior à dos indivíduos sem 
persistência (p=0,005). A prática de atividade física esteve associada 
a não persistência dos sintomas (p=0,024). A hipertensão arterial foi 
a comorbidade mais prevalente naqueles com sintomas persistentes 
(5,9%). No quadro clínico de COVID-19 associado à persistência 
dos sintomas, identificam-se calafrios (p-valor=0,009), cefaleia (p-
valor=0,0027), tosse (p-valor=0,000), anosmia (p-valor=0,048), 
ageusia (p-valor=0,013), dispneia (p-valor=0,000) e diarreia (p-
valor=0,018). O sintoma de COVID longa mais prevalente foi a 
fadiga (62,89%). Conclusão: Idade e renda estiveram associadas à 
COVID longa. Praticar atividade física esteve associado a não 
persistência de sintomas.    
 
Descritores: COVID-19; COVID Longa; Sinais e Sintomas; 
Fatores de Risco; Brasil. 

 
 

Resumén  
Objetivo: Analizar los factores relacionados con COVID de larga 
duración en la población adulta de Brasil. Métodos: Estudio 
transversal analítico de encuesta web con enfoque cuantitativo. El 
muestreo fue no probabilístico, intencional e incluyó a 228 adultos 
brasileños que dieron positivo para COVID-19. La recolección de 
datos se llevó a cabo a través de un cuestionario en línea. Para 
verificar la asociación entre variables cualitativas se utilizó el Test 
de Chi-cuadrado o Test Exacto de Fisher y, en las cuantitativas, se 
aplicó el Test de Mann-Whitney con una significación de 0,05. 
Resultados: Se observó que hubo asociación de variables 
sociodemográficas con COVID de larga duración. Se observó mayor 
edad promedio entre los que persistieron con los síntomas (p=0,041). 
El ingreso familiar de aquellos con síntomas persistentes fue menor 
que la de los individuos sin persistencia (p=0,005). La práctica de 
actividad física se asoció con la no persistencia de los síntomas 
(p=0,024). La hipertensión arterial fue la comorbilidad más 
prevalente en aquellos con síntomas persistentes (5,9%). En el 
cuadro clínico de COVID-19 asociado a la persistencia de síntomas 
se observó: escalofríos (p-valor=0,009), cefalea (p-valor=0,0027), tos 
(p-valor=0,000), anosmia (p- valor=0,048), ageusia (valor-
p=0,013), disnea (valor-p=0,000) y diarrea (valor-p=0,018). El 
síntoma de COVID de larga duración más prevalente fue la fatiga 
(62,89%). Conclusión: la edad y el ingreso familiar se asociaron 
con COVID de larga duración. La práctica de actividad física se 
asoció con la no persistencia de los síntomas. 
 
Descriptores: COVID-19; COVID Prolongado; Signos y 
Síntomas; Factores de Riesgo; Brasil.

___________________________________________________________________________________________________________________________________________________________ 

INTRODUCTION 
The COVID-19 disease, caused by the SARS-CoV-2 virus, has been a major challenge facing 

humanity since December 2019 when it emerged in Wuhan, China. From there, it spread around the world 
and, in March 2020, the World Health Organization (WHO) declared a pandemic of this disease.(1-2) 

Among the aspects inherent to the new coronavirus, long COVID stands out. It is a new disease 
presented by individuals who tested positive for SARS-CoV-2 and who, even after the acute phase of the 
disease, have persistence of symptoms or sequelae of the disease for days or months.(3-4) 

The most frequently reported symptoms are fatigue, shortness of breath and neuropsychological 
symptoms, which may be related to residual inflammation (convalescent phase), sequelae of organ 
damage, non-specific effects of hospitalization (prolonged ventilation) and social isolation.(5-6) 

It was found that adult patients with COVID-19 who underwent evaluation between 10-14 weeks 
after outpatient recovery had a high incidence for long COVID, about 50%. This included a high level of 
physical and psychological symptoms presented by patients negatively affecting quality of life.(7) 

A study with 3,762 respondents with long COVID from different countries between May and 
November 2020 showed that only 6.8% recovered after 28 days of illness (they had no more symptoms) 
and 93.2% still had symptoms at the time of completion of the research.(6) 

There is a need for multiprofessional care to these patients due to the complexity of their follow-
up. It is necessary to identify the specific needs of each individual and plan a comprehensive and 
individualized care.(8) Thus, identifying factors related to long COVID will help in the elaboration of 
appropriate interventions for the disease, in addition to contributing to the planning of resources and 
public health policies. It is believed that this type of study is necessary to contribute to procedural, 
technological and political advances in the management of this syndrome. 

Given this, the present study aimed to analyze the factors related to long COVID in the adult 
population of Brazil. 
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METHODS 
This is a cross-sectional and analytical web-survey study with a quantitative approach, following 

the guidelines of the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 
checklist.(9) 

The study sample involved 288 participants who answered the online questionnaire allocated in 
the Google form. Sampling was non-probabilistic, of the intentional type. Adults aged 18 years or older, 
Brazilians, residing in Brazil and who had tested positive for COVID-19 in the period from March 2020 to 
the time prior to data collection, in April 2022, were included in the sample. Consequently, those positive 
for COVID-19 still in the transmissibility phase at the time of collection were excluded, considering the 
questioning proposed in the form itself if the participants had COVID-19 for more than fourteen days, and 
those who provided information not consistent with the open questions. 

Data collection was carried out through social media with the dissemination of the research and 
the link to collect responses. An online questionnaire structured with closed questions was used, except for 
the variables age and income in which the participant was asked the real values. The questionnaire was 
prepared by the authors, which was standardized and pre-tested. 

The independent variables were those related to sociodemographic characterization (age, sex, 
marital status, region of residence, paid activity, monthly family income, receipt of social assistance 
benefit); lifestyle (practice of physical activity); pre-existing conditions; diagnosis for SARS-CoV-2; 
characterization of COVID-19; and persistent symptoms. The dependent variable was the persistence of 
symptoms. 

The data were encoded by a data dictionary, and then submitted to statistical processing in the 
Statistical Package for the Social Science® (SPSS) software, version 20.0. In order to characterize the sample, 
descriptive statistics such as simple frequency, measures of central tendency and dispersion were 
performed. The Kolmogorov-Smirnov test was performed to verify the assumption of normality, and a 
non-normal distribution pattern was found. To verify the association between qualitative variables, the 
Chi-square test or Fisher's exact test was used and, in quantitative variables, the Mann-Whitney test was 
applied. For all analyses, a significance level of 0.05 was adopted. The results were discussed in the light of 
the theoretical framework on the subject. 

The study followed all the guidelines of Resolution 466 of December 12, 2012 and was approved 
by the Research Ethics Committee of the Federal University of Piauí, with opinion number 5,043,434. 
Therefore, the Informed Consent Form was clear and available in the access link whenever the form was 
used. 

 

RESULTS 
In the study sample, represented by 288 Brazilian adults who tested positive for COVID-19, there 

was a female prevalence (71.87%), living in the urban area of the municipality (98.61%), with paid activity 
(79.86%) and partner (51.74%). The persistence of COVID-19 symptoms occurred in 97 participants 
(33.68%), among them, female sex (25.35%), domiciled in the urban area (32.64%), with paid activity 
(26.39%) and without partners (18.06%). They showed a statistically significant association with the 
persistence of symptoms age (p-value=0.041) and income (p-value =0.005) (Table 1). 

 

Table 1. Sociodemographic and economic data related to the persistence of symptoms in Brazilian adults who tested 
positive for COVID-19. Teresina, Piauí, Brazil, 2022 (n=288). 

 
Variables 

Persistence of COVID-19 
symptoms  

TOTAL 
N (%) 

 
p-value 

Yes 
N (%) 

No 
N (%) 

Sex    0.407* 

Female 73 (25.35) 134 (46.53) 207 (71.87)  

Male 24 (8.33) 57 (19.79) 81 (28.13)  
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Region of residence    0.113* 

Urban area 94 (32.64) 190 (65.97) 284 (98.61)  

Rural area 3 (1.04) 1 (0.35) 4 (1.39)  

Gainful activity     0.644* 

With 76 (26.39) 154 (53.47) 230 (79.86)  

Without 21 (7.29) 37 (12.85) 58 (20.14)  

Social assistance benefit    0.149* 

Receives  22 (7.64) 30 (10.42) 52 (18.06)  

Does not receive 75 (26.04) 161 (55.90) 236 (81.94)  

Marital status    0.213* 

With a partner 45 (15.63) 104 (36.11) 149 (51.74)  

Without a partner 52 (18.06) 87 (30.21) 139 (48.26)  

Age       0.041** 

Mean (χ) 41. 21 37.09 -  

Standard deviation 15.87 13.56 -  

Family income       0.005** 

Mean (χ) 6418.93*** 9463.92*** -  

Standard deviation 5723.99*** 513.51*** -  

Total 97 (33.68) 191 (66.32) 288 (100.00)  

Source: elaboration of the authors (2022). 
*Chi-square test or Fisher's exact test, with a significance of 0.05 

**The p value was obtained by the Mann-Whitney Test. Statistical significance was set at p≤0.05. 
***Amounts in reais. 

 

It was observed that the mean age of the participants (the youngest was 18 and the oldest 91 years 
old) with persistent symptoms for COVID-19 (χ41.21 ±15.87) is higher than those in which it did not persist 
(χ37.09±13.56). The family income of those in whom symptoms persisted (χ6418.92 ± 5723.99) is lower than 
those in whom symptoms did not persist (χ9463.92±513.50) (Table 1). 

Table 2 shows that the physical activity variable (p-value=0.024) also establishes a statistically 
significant association with the persistence of COVID-19 symptoms, in which 42.71% of the participants 
who claimed to exercise some physical activity reported not having shown persistence symptoms for more 
than 14 days. 

The variable comorbidities (p-value =0.033) presents a statistically significant relationship with the 
persistence of symptoms, with individuals who claimed not to have comorbidity prevailing (73.96%). 
When observing participants who had comorbidities, the majority (14.58%) had no persistence of 
symptoms. Regarding those who had persistent symptoms, the most prevalent comorbidity was 
hypertension (5.90%) and the least prevalent was obstructive pulmonary disease (1.39%) (Table 2). 

 

Table 2 - Association of the practice of physical activity and comorbidities with the persistence of COVID-19 
symptoms. Teresina, Piauí, Brazil, 2022 (n=288). 

 
Persistence of COVID-19 

symptoms Total 
N (%) 

 
p –value 

Physical activity 
Yes 

N (%) 
No 

N (%) 
0.024* 

Yes 50 (17.36) 123 (42.71) 173 (60.07)  

No 47 (16.32) 68 (23.61) 115 (39.93)  
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Comorbidities     0.033* 

Yes 33 (11.46) 42 (14.58) 75 (26.04)  

No 64 (22.22) 149 (51.74) 213 (73.96)  

Hypertension    0.141* 

Yes 17 (5.90) 21 (7.29) 38 (13.19)  

No 80 (27.78) 170 (59.03) 250 (86.81)  

Diabetes    0.111* 

Yes 9 (3.13) 8 (2.78) 17 (5.90)  

No 88 (30.56) 183 (63.54) 271 (94.10)  

Obstructive pulmonary disease 
(OPD) 

   
0.184* 

Yes 4 (1.39) 2 (0.69) 6 (2.08)  

No 93 (32.29) 189 (65.62) 282 (97.92)  

Total 97 (33.68) 191 (66.32) 288 (100.00)  

Source: elaboration of the authors (2022). 
*Chi-square test or Fisher's exact test, with significance of 0.05 

 

The clinical manifestations of COVID-19 associated with the persistence of symptoms were: fever 
(p-value=0.045), chills (p-value=0.009), headache (p-value=0.0027), cough (p-value=0.000), anosmia (p-
value=0.048), ageusia (p-value=0.013), dyspnea (p-value=0.000) and diarrhea (p-value=0.018). It is observed 
that among the individuals who reported dyspnea and diarrhea, the majority (13.19%) had persistent 
symptoms. Those who had the persistence, it was observed that in the acute phase of the disease there was 
a prevalence of the following symptoms: headache (24.65%), cough (21.88%) and fever (21.18%); compared 
to those who had the least prevalence were diarrhea (13.19%), dyspnea (13.19%) and chills (15.62%) (Table 
3). 

Table 3. Association of the clinical picture with the persistence of COVID-19 symptoms. Teresina, Piauí, Brazil, 2022 
(n=288). 

Variables 

Persistence of COVID-19 symptoms 

Total 
N (%) 

p-value Yes 
N (%) 

No 
N (%) 

Fever     0.045* 

Yes 61 (21.18) 95 (32.99) 156 (54.17)  

No 36 (12.50) 96 (33.33) 132 (45.83)  

Chills    0.009* 

Yes 45 (15.62) 58 (20.14) 103 (35.76)  

No 52 (18.06) 133 (46.18) 185 (64.24)  

Sore throat    0.383* 

Yes 51 (17.71) 89 (30.90) 140 (48.61)  

No 46 (15.97) 102 (35.42) 148 (51.39)  

Headache    0.027* 

Yes 71 (24.65) 114 (39.58) 185 (64.24)  

No 26 (9.03) 77 (26.74) 103 (35.76)  

Cough    0.000* 0.000* 

Yes 63 (21.88) 82 (28.47) 145 (50.35)  

No 34 (11.81) 109 (37.85) 143 (49.65)  
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Running 
nose 

   
0.803* 803 

Yes 43 (14.93) 89 (30.90) 132 (45.83)  

No 54 (18.75) 102 (35.41) 156 (54.17)  

Anosmia    0.048* 0.048* 

Yes 56 (19.44) 89 (30.90) 145 (50.35)  

No 41 (14.24) 102 (35.42) 143 (49.65)  

Ageusia    0.013* 013 

Yes 56 (19.44) 80 (27.78) 145 (50.35)  

No 41 (14.24) 111 (38.54) 143 (49.65)  

Dyspnea    0.000* 0.000* 

Yes 38 (13.19) 29 (10.07) 67 (23.26)  

No 59 (20.49) 162 (56.25) 221 (76.74)  

Diarrhea    0.018* 0.018* 

Yes 38 (13.19) 29 (10.07) 67 (23.26)  

No 59 (20.49) 162 (56.25) 221 (76.74)  

Total 97 (33.68) 191 (66.32) 288 (100.00)  

Source: elaboration of the authors (2022). 
*Chi-square test or Fisher's exact test, with significance of 0.05 

 

Among the 97 participants who stated the persistence of symptoms, there was a higher 
prevalence of the following symptoms in long COVID, considering non-neuropsychiatric and 
neuropsychiatric symptoms: fatigue (62.89%; 61/97); headache (52.58%; 51/97); cough (50.52%; 49/97); 
anxiety (47.42%; 46/97); and muscle and/or joint pain (44.35%; 43/97). 

 

DISCUSSION 
In this research, it was observed that the frequency of the epidemiological profile of participants 

with long COVID is characterized by higher prevalences in females, in those who had paid activity and 
had no partners. In addition, there was an association with higher mean age and lower family income in 
relation to those who did not have long COVID. 

Regarding the results presented, there is a lower rate of persistence of symptoms of long COVID 
when compared to other studies. In Fars Province (Iran), a survey of 4,681 participants identified persistent 
symptoms of COVID-19 in 2,915 patients (62.3%).(10) In Italy (Milan), a sample of 301 eligible patients 
presented a frequency of 81% of persistence of at least one symptom after one year of the acute phase of 
the disease.(11) However, a survey conducted in London with a small sample of 49 participants identified a 
frequency of 20% of symptoms after the acute phase of COVID-19 among participants.(12) In the studies, 
regardless of the quantity of the sample, the prevalence of persistence of symptoms can be considered high.  

In the sociodemographic characterization, the literature indicates that the female sex has a 
significant association (p<0.05) with the persistence of symptoms,(13-14) which was not found in this 
research. The most persistent symptoms in women were dyspnea, fatigue, chest pain and palpitations. This 
analysis suggests the importance of assessing the implementation of assistance according to gender, aiming 
at early and individual treatments.(15)  

Regarding income, this study identified that individuals with lower incomes had a significant 
association with the prevalence of symptoms. It is noteworthy that during the COVID-19 pandemic, the 
isolation proposed by health agencies was not followed appropriately by all audiences. People in 
vulnerable economic conditions had low adherence to this practice in order to avoid loss of income, thus 
putting themselves at greater risk of contracting the disease.(16) 

In addition, it was observed in this study that the economically active population was the most 
impacted by the sequelae of COVID-19. It is known that with the beginning of the pandemic, Brazil entered 
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an unpleasant scenario of unemployment, in which the level of occupation fell from 55.1% to 46.8% between 
the end of 2019 and June to August 2020.(17) Still, those who remained in work activities may have their 
lives impacted by COVID-19 in the long term, as a result of leave from work for rehabilitation, burden on 
co-workers, difficulty in applying for labor benefits and even the development of permanent sequelae.(18) 

The persistence of COVID-19 symptoms associated with age stands out, in which the increase in 
the age group is due to higher prevalences. In France, a survey conducted with 231 participants six months 
after the onset of the disease showed that the mean age was 53 years.(19) In patients evaluated after 3 months 
of the disease had a mean age of 52 years.(11) Higher prevalence of symptom persistence is also found in a 
population with a median age of 62 years.(7) The older population was the age group that suffered the most 
when contracting the disease. The aging process that affects the immune system and weakens organic 
functions are factors that may be conditioned to complications from COVID-19 and the repercussion of 
symptoms.(20) 

A variable associated with the non-persistence of symptoms of COVID-19 was to practice physical 
activities. Physical exercises help in strengthening the immune system, stimulates anti-inflammatory 
responses, action of defense cells, improves the cardiovascular system, quality of life and physical 
conditioning. It is a practice that can be applied with varied audiences such as the older adults, people who 
have had or lived with cancer and overweight individuals.(21-23) 

Still on the practice of physical activity, a study with 30 participants between 25-45 years diagnosed 
with COVID-19, had the proposal to apply a series of aerobic exercises, which culminated in physical 
activity enabling the increase of leukocytes, lymphocytes and immunoglobulin after two weeks of 
intervention.(24) The practice of physical activity is able to reduce the risk of severe COVID-19 (p=0.02).(25) 

It is noteworthy that as a consequence of COVID-19, some individuals had their physical activities affected; 
research carried out with patients one year after the diagnosis of the disease, showed that after physical 
exertion there was a worsening of persistent symptoms.(26) 

In the context of pre-existing health conditions, a study in France showed that more than half of 
the patients had at least one comorbidity; others in Italy presented hypertension as the most prevalent 
comorbidity, which is associated with the need for follow-up after discharge of patients infected with Sars-
CoV-2.(27-30) In the analysis of this study, it appears that more than a third of the participants who had 
symptoms for a longer time had comorbidities, with hypertension being the most prevalent. 

In addition to hypertension, other pre-existing diseases were found to follow for six months the 
post-discharge of patients who had COVID-19, they are diabetes and cardiovascular disease.(31) A 
prospective observational study in India, with 1234 participants, which demonstrated comorbidities as a 
risk factor for the development of long COVID, had a higher prevalence in diabetes mellitus, followed by 
hypertension and hypothyroidism.(32) 

With regard to symptomatology, presenting five or more symptoms in the acute phase of COVID-
19 is almost three times more likely to report persistent symptoms compared to other symptomatic patients, 
according to a cohort study from Zambia. This same study brings as most prevalent COVID-19 symptoms: 
cough, rhinorrhea, headache, fatigue and fever.(33) In the report that is presented, it was possible to associate 
up to eight symptoms of COVID-19 with long COVID, and of these, headache, fever and cough prevailed 
among the participants. 

Several studies report the persistence of physical and/or psychic symptoms for weeks.(27-28,31,34-35) 

A significant proportion of patients hospitalized for COVID-19 reported a high proportion of symptoms 
associated with COVID-19 up to four months after hospital discharge, being the most prevalent symptoms 
in the acute phase, fever, cough and dyspnea; and the most prevalent symptoms in the persistence phase, 
cough, arthralgia and myalgia phase.(28)However, the highlight of this study was fatigue, a symptom that 
directly affects the quality of life of the individual, which is also observed in other studies.(29.35)  

In addition, in this research, the prevalence of anxiety as a neuropsychiatric symptom is observed 
(47.42%). A two-way cohort study conducted in China showed that after six months of the acute phase, 
23% (367/1617) of patients reported anxiety or depression.(31) Also, according to an analysis with the 
objective of evaluating psychiatric symptoms in patients who had COVID-19 infection, 18.4% of patients 
were considered with probable anxiety, according to the Hospital Anxiety and Depression Scale (HADS).(36) 

As limitations of the study, one can list the choice of sampling method, which, due to the adoption 
of a non-probabilistic sampling, it was not possible to guarantee a proportion of representativeness among 
the participants by Brazilian region, although participants from all regions were included. Thus, it is not 
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possible to statistically state that the findings behave equally. In addition, the study was not developed 
with the purpose of evaluating regional differences related to long COVID.  

The sample size also prevented a better analysis of the prevalent symptoms. Thus, it is suggested, 
for future research, that the sample calculation be considered that expands the possibility of generalization 
at the national level, in addition to conducting investigations on Brazilian regions, in order to provide 
specific data with a more detailed approach to each territory.  

Despite this gap, this study allows an important overview, by providing information that can 
contribute to the elaboration of public policies and protocols to care for the portion of the population 
affected by COVID-19 that presents the persistence of its symptoms. Finally, the research can serve as a 
parameter for further investigations. 

 

CONCLUSION 
When analyzing the factors related to long COVID in the adult population of Brazil, it was found 

that age and income were statistically associated with long COVID. Older individuals have a higher 
prevalence of persistence of symptoms as well as those with lower income. The practice of physical activity 
was associated with non-persistence of symptoms. 

Thus, the study can help in the early identification of the public more susceptible to long COVID 
and, thus, contribute to the design of preventive measures and therapeutic guidelines. It will be possible 
to develop resource management strategies, protocols with diagnostic criteria and develop more robust 
studies that deal with the impact of the disease and, thus, improve the quality of life of society. 

 

CONTRIBUITIONS 
Contributed to the conception or design of the study/research: Araújo ADDG, Carvalho JM, Galiza 

FT, Silva FJJ, Vieira CP. Contributed to data collection: Araújo ADDG, Carvalho JM, Galiza FT, Silva FJJ, 
Vieira CP. Contributed to the analysis and/or interpretation of data: Araújo ADDG, Carvalho JM, Galiza 
FT, Silva FJJ, Vieira CP. Contributed to article writing or critical review: Araújo ADDG, Carvalho JM, Galiza 
FT, Silva FJJ, Vieira CP, Silva EF. Final approval of the version to be published Araújo ADDG, Carvalho 
JM, Galiza FT, Silva FJJ, Vieira CP, Silva EF. 
 

REFERENCES 
1. Brito SB, Braga IO, Cunha CC, Palácio MA, Takenami I. COVID-19 pandemic: the biggest challenge for 
the 21st century. Vigil. sanit. debate. 2020; 8(2):54-63. doi: https://doi.org/10.22239/2317-269x.01531 

2. Organização Mundial da Saúde. OMS afirma que COVID-19 é agora caracterizada como pandemia 
[Internet]. Genebra: OMS, 2020 [citado 2022 maio 09]. Available 
from:https://www.paho.org/pt/news/11-3-2020-who-characterizes-covid-19-pandemic 

3. Mahase E. Covid-19: What do we know about "long covid"? BMJ. 2020; 370:m2815. doi: 
https://doi.org/10.1136/bmj.m2815 

4. Dani M, Dirksen A, Taraborrelli P, Torocastro M, Panagopoulos D, Sutton R, et al. Autonomic 
dysfunction in 'long COVID': rationale, physiology and management strategies. Clin Med (Lond). 2021; 
21(1):e63-e67. doi: https://doi.org/10.7861/clinmed.2020-0896 

5. Garg P, Arora U, Kumar A, Wig N. The "post-COVID" syndrome: How deep is the damage? J Med 
Virol. 2021; 93(2):673-4. doi: https://doi.org/10.1002/jmv.26465 

6. Davis HE, Assaf GS, McCorkell L, Wei H, Low RJ, Re'em Y, et al. Characterizing long COVID in an 
international cohort: 7 months of symptoms and their impact. EClinicalMedicine. 2021; 38:101019. doi: 
https://doi.org/10.1016/j.eclinm.2021.101019 

7. Moreno-Pérez O, Merino E, Leon-Ramirez JM, Andres M, Ramos JM, Arenas-Jiménez J, et al. Post-
acute COVID-19 syndrome. Incidence and risk factors: A Mediterranean cohort study. J Infect. 
2021;82(3):378-83. doi: https://doi.org/10.1016/j.jinf.2021.01.004 



Araújo ADDG et al.                                                                                               Factors related to long COVID in the adult... 

 
English | Rev. enferm. UFPI. 2023;12:e3811| DOI: 10.26694/reufpi.v12i1.3811 

8. GemelliAgainst COVID-19 Post-Acute Care Study Group. Post-COVID-19 global health strategies: the 
need for an interdisciplinary approach. Aging Clin Exp Res. 2020; 32(8):1613-20. doi: 
https://doi.org/10.1007/s40520-020-01616-x 

9. Vandenbroucke JP, von Elm E, Altman DG, Gøtzsche PC, Mulrow CD, Pocock SJ, et al. Strengthening 
the Reporting of Observational Studies in Epidemiology (STROBE): explanation and elaboration. 
Epidemiology. 2007;18(6):805-35. doi: https://doi.org/10.1097/EDE.0b013e3181577511 

10. Asadi-Pooya AA, Akbari A, Emami A, Lotfi M, Rostamihosseinkhani M, Nemati H, et al. Risk Factors 
Associated with Long COVID Syndrome: A Retrospective Study. Iran J Med Sci. 2021;46(6):428-36. doi: 
https://doi.org/10.30476/ijms.2021.92080.2326 

11. Lombardo MD, Foppiani A, Peretti GM, Mangiavini L, Battezzati A, Bertoli S, et al. Long-Term 
Coronavirus Disease 2019 Complications in Inpatients and Outpatients: A One-Year Follow-up Cohort 
Study. Open Forum Infect Dis. 2021;8(8):ofab384. doi: https://doi.org/10.1093/ofid/ofab384 

12. Glynne P, Tahmasebi N, Gant V, Gupta R. Long COVID following mild SARS-CoV-2 infection: 
characteristic T cell alterations and response to antihistamines. J Investig Med. 2022; 70(1):61–7. doi: 
https://doi.org/10.1136/jim-2021-002051 

13. Mahmud R, Rahman MM, Rassel MA, Monayem FB, Sayeed SKJB, Islam MS, et al. Post-COVID-19 
syndrome among symptomatic COVID-19 patients: A prospective cohort study in a tertiary care center of 
Bangladesh. PLoS One. 2021; 16(4):e0249644. doi: https://doi.org/10.1371/journal.pone.0249644 

14. Dennis A, Wamil M, Alberts J, Oben J, Cuthbertson DJ, Wootton D, et al. Multiorgan impairment in 
low-risk individuals with post-COVID-19 syndrome: a prospective, community-based study. BMJ Open. 
2021;11(3):e048391. doi: http://doi.org/10.1136/bmjopen-2020-048391   

15. Pelà G, Goldoni M, Solinas E, Cavalli C, Tagliaferri S, Ranzieri S, et al. Sex-Related Differences in 
Long-COVID-19 Syndrome. J Womens Health (Larchmt). 2022;31(5):620-30. doi: 
https://doi.org/10.1089/jwh.2021.0411 

16. Barbalho EV, Gomes ML, Pereira TC, Pedrosa EC, Linard CF, Pinto FJ. Sociodemographic indicators 
in the pandemic of covid-19 through space distribution in brazil: Integrative review. Res Soc Dev. 2021; 
10(6):e34110615507. doi: https://doi.org/10.33448/rsd-v10i6.15507 

17. Mattei L, Heinen VL. Balance of the impacts of the COVID-19 crisis on the Brazilian labor market in 
2020. Rev. Katál. 2022; 25(1):43–61. doi: https://doi.org/10.1590/1982-0259.2022.e82492 

18. Aguiar BF, Sarquis LM, Miranda FM. Sequelae of Covid-19: a reflection on the impacts on the health 
of the worker. Res Soc Dev. 2021;10(14):e40101421886. doi: http://dx.doi.org/10.33448/rsd-v10i14.21886 

19. Peghin M, Palese A, Venturini M, De Martino M, Gerussi V, Graziano E, et al. Post-COVID-19 
symptoms 6 months after acute infection among hospitalized and non-hospitalized patients. Clin 
Microbiol Infect. 2021; 27(10):1507-13. doi: https://doi.org/10.1016/j.cmi.2021.05.033 

20. Cruz NA, Andriani MT, Pimenta TS, Fernandes AR, Pereira RC. Repercussion of Covid-19 infection in 
the elderly: an integrative review. Res Soc Dev. 2022; 11(2):e0811223910. doi: 
https://doi.org/10.33448/rsd-v11i2.23910 

21. Silveira MP, Fagundes KK, Bizuti MR, Starck E, Rossi RC, Silva DT. Physical exercise as a tool to help 
the immune system against COVID-19: an integrative review of the current literature. Clin Exp Med. 
2021;21(1):15-28. doi: https://doi.org/10.1007/s10238-020-00650-3 

22. Bartlett DB, Willis LH, Slentz CA, Hoselton A, Kelly L, Huebner JL, et al. Ten weeks of high-intensity 
interval walk training is associated with reduced disease activity and improved innate immune function 



Araújo ADDG et al.                                                                                               Factors related to long COVID in the adult... 

 
English | Rev. enferm. UFPI. 2023;12:e3811| DOI: 10.26694/reufpi.v12i1.3811 

in older adults with rheumatoid arthritis: a pilot study. Arthritis Res Ther. 2018;20(127):1-15. doi: 
https://doi.org/10.1186/s13075-018-1624-x 

23. Dieli-Conwright CM, Courneya KS, Demark-Wahnefried W, Sami N, Lee K, Sweeney FC, et al. 
Aerobic and resistance exercise improves physical fitness, bone health, and quality of life in overweight 
and obese breast cancer survivors: a randomized controlled trial. Breast Cancer Res. 2018;20(124):1-10. 
doi: https://doi.org/10.1186/s13058-018-1051-6 

24. Mohamed AA, Alawna M. The effect of aerobic exercise on immune biomarkers and symptoms 
severity and progression in patients with COVID-19: A randomized control trial. J Bodyw Mov Ther. 
2021;425-32. doi: https://doi.org/10.1016/j.jbmt.2021.07.012  

25. Li S, Hua X. Modifiable lifestyle factors and severe COVID-19 risk: a Mendelian randomisation study. 
BMC Med Genomics. 2021;14(38). doi: https://doi.org/10.1186/s12920-021-00887-1 

26. Tabacof L, Tosto-Mancuso J, Wood J, Cortes M, Kontorovich A, McCarthy D, et al. Post-acute COVID-
19 Syndrome Negatively Impacts Physical Function, Cognitive Function, Health-Related Quality of Life, 
and Participation. Am J Phys Med Rehabil. 2022;101(1):48-52. doi: 
https://doi.org/10.1097/PHM.0000000000001910 

27. Carvalho-Schneider C, Laurent E, Lemaignen A, Beaufils E, Bourbao-Tournois C, Laribi S, et al. 
Follow-up of adults with noncritical COVID-19 two months after symptom onset. Clin Microbiol Infect. 
2021; 27(2):258-63. doi: https://doi.org/10.1016/j.cmi.2020.09.052 

28. Bellan M, Soddu D, Balbo PE, Baricich A, Zeppegno P, Avanzi GC, et al. Respiratory and 
Psychophysical Sequelae Among Patients With COVID-19 Four Months After Hospital Discharge. JAMA 
Netw Open. 2021; 4(1):e2036142. doi: https://doi.org/10.1001/jamanetworkopen.2020.36142 

29. Carfì A, Bernabei R, Landi F; GemelliAgainst COVID-19 Post-Acute Care Study Group. Persistent 
Symptoms in Patients After Acute COVID-19. JAMA. 2020; 324(6):603-605. doi: 
https://doi.org/10.1001/jama.2020.12603 

30. De Lorenzo R, Conte C, Lanzani C, Benedetti F, Roveri L, Mazza MG, et al. Residual clinical damage 
after COVID-19: A retrospective and prospective observational cohort study. PLoS One. 2020; 
15(10):e0239570. doi: https://doi.org/10.1371/journal.pone.0239570 

31. Huang C, Huang L, Wang Y, Li X, Ren L, Gu X, et al. 6-month consequences of COVID-19 in patients 
discharged from hospital: a cohort study. Lancet. 2021;397(10270):220-32. doi: 
https://doi.org/10.1016/S0140-6736(20)32656-8 

32. Naik S, Haldar SN, Soneja M, Mundadan NG, Garg P, Mittal A et al. Post COVID-19 sequelae: A 
prospective observational study from Northern India. Drug Discov Ther. 2021 Nov 21;15(5):254-60. doi: 
https://doi.org/10.5582/ddt.2021.01093 

33. Zulu JE, Banda D, Hines JZ, Luchembe M, Sivile S, Siwingwa M, et al. Two-month follow-up of 
persons with SARS-CoV-2 infection-Zambia, September 2020: a cohort study. Pan Afr Med J. 2022; 41(26). 
doi: https://doi.org/10.11604/pamj.2022.41.26.30721 

34. Arnold DT, Hamilton FW, Milne A, Morley AJ, Viner J, Attwood M, et al. Patient outcomes after 
hospitalisation with COVID-19 and implications for follow-up: results from a prospective UK cohort. 
Thorax. 2021; 76(4):399-401. doi: https://doi.org/10.1136/thoraxjnl-2020-216086 

35. Cheng D, Calderwood C, Skyllberg E, Ainley A. Clinical characteristics and outcomes of adult 
patients admitted with COVID-19 in East London: a retrospective cohort analysis. BMJ Open Respir Res. 
2021; 8(1):e000813. doi: https://doi.org/10.1136/bmjresp-2020-000813 



Araújo ADDG et al.                                                                                               Factors related to long COVID in the adult... 

 
English | Rev. enferm. UFPI. 2023;12:e3811| DOI: 10.26694/reufpi.v12i1.3811 

36. Poyraz BÇ, Poyraz CA, Olgun Y, Gürel Ö, Alkan S, Özdemir YE, et al. Psychiatric morbidity and 
protracted symptoms after COVID-19. Psychiatry Res. 2021; 295:113604. doi: 
https://doi.org/10.1016/j.psychres.2020.113604 

 
 
 

Conflicts of interest: No 
Submission: 2023/11/01 

Revised: 2023/29/04 
Accepted: 2023/30/06 

Publication: 2023/23/10 

 
Editor in Chief or Scientific: José Wicto Pereira Borges 

Associate Editor: Guilherme Guarino de Moura Sá 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Authors retain copyright and grant the Revista de Enfermagem da UFPI the right of first publication, with the work simultaneously 
licensed under the Creative Commons Attribution BY 4.0 License, which allows sharing the work with acknowledgment of authorship 
and initial publication in this journal. 


