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ABSTRACT

Objective: To identify, in the literature available, the health sequelae developed by the population affected by COVID-19.
Methods: This is an integrative review of publications retrieved from Medline via PubMed and the Regional Portal of the Virtual
Health Library (Biblioteca Virtual em Saude — BVS) in April 2021 that answered the research question: What are the main health
sequelae developed by the population affected by COVID-19? The search strategy included the descriptors: Coronavirus Infections,
COVID-19, SARS-COV-2, Complications, Disease, Adult, Long COVID. 348 publications were identified: 196 on BVS and 152 on
PubMed. After analyzing the inclusion/exclusion criteria, 66 publications remained for full reading, with a final 27 articles included
in the sample. Results: The selected evidence from the 27 articles allowed the identification of the main sequelae: neurological,
mental health, cardiac, smell and taste, vascular, cutaneous, respiratory and gastrointestinal sequelae. The highest prevalence
of neurological sequelae was found in women, whereas cardiac sequelae were found mostly in men; there was no difference in
the prevalence of mental health symptoms between men and women. Conclusion: Based on these findings, the importance of
long-term follow-up of people who had COVID-19 was highlighted since the symptoms developed as sequelae are not exclusive
to this disease and can impact quality of life.

Descriptors: COVID-19; Post-COVID-19; long COVID-19; post-acute COVID-19; Sequelae.

RESUMO

Objetivo: Identificar na literatura disponivel as sequelas de satide desenvolvidas pela populagdo adoecida pela COVID-19.
Métodos: Revisao integrativa com publicagbes recuperadas a partir do acesso ao Medline via PubMed e ao Portal Regional
da Biblioteca Virtual em Saude (BVS) em abril de 2021 que responderam a questao norteadora: Quais as principais sequelas
de salde desenvolvidas pela populagdo adoecida pela COVID-19?. A estratégia de busca incluiu os descritores: Coronavirus
Infections, COVID-19, SARS-COV-2, Complications, Disease, Adult, Long COVID. Identificaram-se 348 publicagées, 196 da
BVS e 152 no PubMed. Apés anélise dos critérios de inclusdo/exclusdo, permaneceram 66 publicagbes para leitura na integra,
restando 27 artigos que compuseram a amostra. Resultados: As evidéncias selecionadas dos 27 artigos permitiram identificagado
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das principais sequelas: neurolégicas, saude mental, cardiacas, no olfato e paladar, vasculares, cuténeas, respiratérias e
gastrointestinais. A maior prevaléncia de sequelas neurolégicas ocorreu em mulheres, bem como as cardiacas nos homens;
ndo havendo distingcdo da prevaléncia de sintomas de satide mental entre homens e mulheres. Conclusao: Com base nesses
achados, evidenciou-se a importancia do acompanhamento em longo prazo das pessoas que tiveram COVID-19, uma vez que
os sintomas desenvolvidos como sequelas nao sdo exclusivos dessa doencga e podem impactar na qualidade de vida.

Descritores: COVID-19; P6s-COVID-19; COVID-19 longa; COVID-19 pés-agudo; Sequelas.

RESUMEN

Objetivo: Identificar en la literatura disponible las secuelas de salud desarrolladas por la poblacién enfermada por COVID-19.
Métodos: Revision integradora con publicaciones recuperadas a partir del acceso al Medline por PubMed y al Portal Regional de
la Biblioteca Virtual en Salud (BVS) en abril de 2021 que contestaron a la cuestion norteadora: ; Cuales las principales secuelas de
salud desarrolladas por la poblacién enfermada por COVID-19?. La estrategia de busqueda incluyé los descriptores: Coronavirus
Infections, COVID-19, SAR-COV-2, Complications, Desease, Adult, Long COVID. Fueron identificadas 348 publicaciones, 196
de la BVS Y 152 en PubMed. Después del analisis de los criterios de inclusién/exclusién, permanecieron 66 publicaciones para
lectura completa, restando 27 articulos que compusieron la muestra. Resultados: Las evidencias seleccionadas de los 27
articulos permitieron la identificaciéon de las principales secuelas: neurolégicas, salud mental, cardiacas, en el olfato y paladar,
vasculares, cutaneas, respiratorias y gastrointestinales. La mayor prevalencia de secuelas neurologicas ocurrié en mujeres, y
las cardiacas en los hombres; no habiendo distincién de la prevalencia de sinfomas de salud mental entre hombres y mujeres.
Conclusion: Con base en estos hallazgos, se evidencié la importancia del acompafiamiento a largo plazo de las personas que
tuvieron COVID-19, ya que los sintomas desarrollados como secuelas no son exclusivos de esta enfermedad y pueden impactar
en la calidad de vida.

Descriptores: COVID-19; Post-COVID-19; COVID-19 de Larga Duracién; COVID-19 Pos-agudo; Secuelas.

INTRODUCTION

Since the first manifestations of the new coronavirus (SARS-CoV-2) in December 2019 in the city of Wuhan,
China, the infection quickly spread to several countries due to its high rate of infectivity(). Since then, the disease
caused by this agent was renamed Coronavirus Disease - 2019 (COVID-19) on March 11, 2020, and the numerous
records of community transmissions led the World Health Organization (WHO) to declare the situation a pandemic®.

Currently, the number of recorded cases of COVID-19 exceeds 529 million, with more than six million deaths
worldwide. In Brazil, these numbers are around 31 million confirmed cases and 667 thousand deaths®), with a large
number of people who have had COVID-19 and who, despite being cured, may be affected with sequelae.

The clinical aspects of COVID-19 may vary from person to person; some may be asymptomatic, others develop
mild symptoms and part of the population progresses to a severe form of the disease, presenting with Severe Acute
Respiratory Syndrome (SARS) and thus requiring hospitalization and major interventions®.

In moderate and severe cases, the disease can affect the body as a whole, causing acute damage in the medium
or long term®. The impacts on the health of the infected patient can be diverse, which increases the concern of
the health sectors and leads to higher care costs associated with this population group®®. Another fundamental
issue is monitoring the progress of these patients in order to offer rapid rehabilitation and improve quality of life and
health promotion®.

A study carried out in the United Kingdom with 1,077 patients revealed that in six months after infection by
COVID-19, only 29% of the patients felt recovered, 20% persisted with some sequelae and about 19% had some
alteration related to their occupational capacity, mostly among women. A systematic review with meta-analysis
carried out in 2021 showed that 80% of those infected with SARS-CoV-2 had at least one post-COVID-19 sequela®.

However, the long-term post-COVID-19 sequelae are still poorly understood, and studies have sought to synthesize
them according to the organic system®'). However, the effects that COVID-19 can have after the period of the acute
phase of the disease in the body and their duration are still under investigation®.

Therefore, the reporting of these situations may contribute to the increase of chronic health conditions, which
makes it necessary to have a persistent look at the reported issue for decision-making and the development of health
promotion actions for the population'®. Thus, in order to contribute to a synthesis of information on the subject, this
study aimed to identify in the available literature the health sequelae developed by the population affected by COVID-19.
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METHODS

This is an integrative review that aimed to gather and synthesize the best available evidence on acute or chronic
sequelae resulting from COVID-19 in studies published between March 2020 and March 2021. The specific research
question of this review was: What are the main health sequelae developed by the population affected by COVID-197?

The study was developed in five stages, which included: 1) Identification of the problem and definition of the
research question; 2) Literature search and data collection; 3) Data evaluation according to inclusion and exclusion
criteria; 4) Critical analysis of the data; 5) Presentation of results and integrative review!(".

Searches were carried out on the following databases: Medical Literature Analysis and Retrieval System Online
(MEDLINE), via PubMed, and the Regional Portal of the Virtual Health Library (Biblioteca Virtual em Satde — BVS),
which includes the indice Bibliogréfico Espafiol en Ciencias de la Salud (IBECS) and Latin American and the Caribbean
Literature on Health Sciences (Literatura Latino - Americana e do Caribe em Ciéncias da Satde — LILACS) databases.
However, gray literature was not used in this review.

The search strategy included the following descriptors: coronavirus infections, COVID-19, SARS-COV-2,
complications, disease, adult, long covid, combined using the Boolean operators AND and OR. The descriptors were
selected at the time the work was prepared, a period in which the scientific literature on the subject was still scarce.

Inclusion criteria were: studies of any type written in Portuguese, Spanish or English addressing sequelae considered
as signs and symptoms lasting more than 30 days. The exclusion criteria were: studies that were not fully available,
letters, editorials from scientific journals and publications that did not answer the specific question of this review.

Thus, the search initially identified 348 publications, 196 of which were retrieved from BVS and 152 from PubMed.
After analyzing the inclusion/exclusion criteria and the screening phase (reading of title and abstracts), only 66 of the
publications remained for full reading. After full reading, 27 articles were included in the final sample of this review
and had their data extracted. The search steps are described in Figure 1.
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Figure 1 - Flowchart of articles included in the review.
Source: Own elaboration.
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RESULTS

Of the 27 studies included in this review, 40.74% (n=11) are observational studies!"'®?", 33.33% (n=9) are
systematic reviews(®.12.14.26.2030.31.52) 29 229, (n=6) are literature reviews!('%1315.3334%) and 3.70% (n=1) are case
series®®. As for the year of publication, 81.48% (n=22)©-4.18-24.28.20.30-36) of the studies were published in 2020 and
18.52% (n=5)1""5%:2621) were published in 2021.

As for the place where the research was carried out, 18.52% (n=5) of the studies took place in Italy(®?228:523%)
while 18.52% (n=5) were conducted in the United Kingdom102:27.30) " followed by the United States('*2:%) with
14.81% (n=4) of the publications. Spain('®29, China("'**), and Brazil"***) accounted for 7.41% (n=2) of the articles
each. Germany®®, Australia®”, Colombia(®, South Korea!'?, United Arab Emirates®), Philippines®? and Sweden®*
contributed with 3.70% of the studies each (n=1).

The sequelae of COVID-19 identified in the studies include neurological('?3.19.20,22.26,2933.34) 'mental health("-?7:25.50),
cardiac®?*?5%%) smell and taste!'* ", vascular®'*?), cutaneous!'>*9, respiratory'®?*, and gastrointestinal manifestations(".
The vast majority of studies (88.89%) portray these conditions in patients who presented moderate to severe cases
and only a portion of them, 11.11% (n=3)!"*'83"), reported these manifestations in patients with mild to moderate cases.

Within the population covered by the studies, the manifestations ranged from mild to severe symptoms in patients
who presented neurological sequelae!'?1%19.20.2226.29.3339 The highest prevalence rates of these sequelae were found
in women('31926.2% and individuals aged between 30 and 50 years('2222529.3.3%) who needed admission to intensive
care units (ICU).

As for mental health, there was no difference in the prevalence of symptoms between men and women(’.2650),
and the predominant age range of people with this condition was between 30 and 50 years old"?"?®, Also, the
diagnoses of sequelae that involved mental health were more common in those patients who had been hospitalized.
However, studies emphasize that the incidence of diagnoses of some mental health problem increased even in cases
of COVID-19 that did not require hospitalization(”:27:28:30),

As for cardiac sequelae®®?*2°%) there was a higher prevalence of this condition in men®*?*) aged between 30
and 50 years with moderate to severe COVID-19. These sequelae result from several mechanisms, ranging from
direct injury to secondary complications triggered by SARS-CoV-2 infection, which must be quickly identified for
proper management(®2%25:39),

Changes related to smell and taste!'“'3") were mostly present in patients with mild to moderate COVID-19, with
a higher prevalence rate among women aged 30 to 50 years.

Vascular sequelae®'*? prevailed in men aged between 30 and 50 years®", with cases reported in individuals up to
77 years of age®®?. This condition was a frequent complication in patients with COVID-19 who required hospitalization.

With regard to cutaneous alterations'>*), the selected articles did not report any difference in prevalence rates
between men and women, but the age ranges with the highest occurrence of these manifestations were between
30 and 50 years old" and up to 77 years old®.

The prevalence of respiratory sequelae!’®?? and gastrointestinal complications!'” did not differ between men
and women, but there was a predominance of patients aged between 30 and 50 years. Table | depicts the main
characteristics of the selected studies.

Table | - Characteristics of the studies included in the review until March 2021.

Identification of the studies  Title Study place Study design Sequelae assessed

Evans RA, McAuley H, Physical, cognitive and mental United Kingdom Observational Mental health: anxiety,

Harrison EM, Shikotra A, health impacts of COVID-19 depression, post-traumatic

Singapuri A, Sereno M, etal.,  following hospitalization — a multi- stress, sleep quality and fatigue

2021 centre prospective cohort study!”

Sabatino J, Rosa S, Salvo GD, Impact of cardiovascular risk profile Italy Systematic Review  Cardiac:

Indolfi C, 2020 on COVID-19 outcome. A meta- acute myocardial infarction, and
analysis®® possible

Ahmed H, Patel K, Greenwood Long-term clinical outcomes in United Kingdom Systematic Review  Respiratory: reduced lung

DC, Halpin S, Lewthwaite P, survivors of severe acute respiratory capacity and lower exercise

Salawu A, et al., 2020 syndrome (SARS) and Middle capacity due to respiratory effort

East respiratory syndrome (MERS)
coronavirus outbreaks after
hospitalization or ICU admission:

a systematic review and meta-
analysis'?
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Table | - Characteristics of the studies included in the review until March 2021. (Continuation)

| Identification of the studies |

Title

| Study place |

Study design

| Sequelae assessed

Mao R, Qiu Y, He JS, Tan JY,
Li XH, Liang J, et al. , 2020

Choi Y, Lee MK, 2020

Ghannam M, Alshaer Q,
Al-Chalabi M, Zakarna L,
Robertson J, Manousakis G,
2020

Costa KV, Carnauba ATL,
Rocha KW, Andrade KCLD,
Ferreira S, Menezes PDL,
2020

Gonzalez GF, Correa
CC,Contreras P, 2021

Barén-Sanchez J, Santiago
C, Martin GG-S, Arca R,
Fernandez R, 2020

Sweid A, Hammoud B, Bekelis
K, Missios S, Tjoumakaris Sl,
Gooch MR, et al., 2020

Abenza-Abildua MJ, Ramirez-
Prieto MT, Moreno-Zabaleta
R, Arenas-Valls N, Salvador-
Maya MA, Algarra-Lucas C, et
al. 2020

Al-Samkari H, Leaf, RSK, Dzik
WH., Carlson JC, Fogerty AE,
Waheed A, et al., 2020

Pilotto A, Ciristillo V, Piccinelli
SC, Zoppi N, Bonzi G, Sattin
D, et al., 2020

Puntmann VO, Carerj ML,

Wieters |, Fahim M, Arendt C,
Hoffmann J, et al., 2020

Liu K, Zhang W, Yang Y, Zhang
J, LiY, Chen, 2020

Liagat A, Ali-Khan RS, Asad M,
Rafique Z, 2021

Sigfrid L, Drake TM, Pauley E,
Jesudason EC, Olliaro P, Lim
WS, et al, 2021

Taquet M, Geddes JR,
Harrison PJ, 2021

Manifestations and prognosis of China
gastrointestinal and liver

involvement in patients with

COVID-19: a systematic review

and meta-analysis‘'"

Neuroimaging findings of brain MRI South Korea
and CT in patients with COVID-19:
A systematic review and meta-

analysis‘'?)

Neurological involvement of United States
coronavirus disease 2019: a
systematic

review?)

Olfactory and taste disorders in Brazil
COVID-19: a

systematic review ('

Manifestaciones cutaneas en Colombia
pacientes con COVID-19:

caracteristicas clinicas y

mecanismos fisiopatolégicos

postulados (')

Afectacion del sentido del olfato y el
gusto en la

enfermedad leve por coronavirus
(COVID-19) en pacientes
espanoles!®

Spain

Cerebral ischemic and United States
hemorrhagic complications

of coronavirus disease 20191

Complicaciones neurolégicas en
pacientes criticos por
SARS-CoV-29

Spain

COVID-19 and coagulation:
bleeding and thrombotic
manifestations of SARS-CoV-2
infection®"

United States

COVID-19 severity impacts on long-
term neurological manifestation after
hospitalization'*?)

Italy

Outcomes of cardiovascular
magnetic resonance imaging
in patients recently recovered
from coronavirus disease 2019
(COVID-19)@)

Respiratory rehabilitation in
elderly patients with COVID-19: A
randomized

controlled study®)

Evaluation of myocardial

injury patterns and ST changes
among critical and noncritical
patients with coronavirus19
disease®

Long COVID in adults discharged
from UK hospitals after COVID-19:
A prospective, multicentre cohort
study using the ISARIC WHO
Clinical Characterization Protocol ®

Germany

China

United Arab
Emirates

United Kingdom

Six-month neurological and
psychiatric outcomes in 236,379
survivors of

COVID-19¢"

United Kingdom

Systematic Review

Systematic Review

Literature review

Systematic Review

Literature review

Observational

Observational

Observational

Observational

Observational

Observational

Observational

Observational

Observational

Observational

Gastrointestinal: possible liver
damage

Neurological: stroke, intracranial
hemorrhage, encephalopathies

Neurological: stroke, intracranial
hemorrhage, encephalopathies
and Guillain-Barré syndrome

Smell and taste: anosmia and
ageusia

Cutaneous: viral rashes,

generalized urticaria

Smell and taste: anosmia and
ageusia

Neurological: stroke

Neurological: stroke,
encephalopathies
Vascular: venous

thromboembolism

Neurological: fatigue, headache,
memory impairment, and focal
deficits

Cardiac: myocarditis, acute
myocardial infarction, and
possible arrhythmias

Respiratory: reduced lung
capacity and lower exercise
capacity due to respiratory effort

Cardiac: right ventricular dilation,
acute myocardial infarction, and
possible arrhythmias

Neurological:
Fatigue, myalgia, weakness,
reduced mobility

Mental health: fatigue, headache,
memory impairment, focal
deficits, mood swings
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Table | - Characteristics of the studies included in the review until March 2021. (Continuation)

Identification of the studies Title Study place Study design | Sequelae assessed
Cipriani G, Danti S, Nuti A, A complication of coronavirus Italy Systematic Review Mental health: delirium

Carlesi C, Lucetti C, Fiorino disease 2019: delirium®©®

MD, 2020

Collantes MEV, Espiritu Al, Sy  Neurological manifestations in Philippines Systematic Review  Neurological: fatigue, headache,

MCC, Anlacan VMM, Jamora
RDG, 2020

Rogers JP, Chesney E, Oliver
D, Pollak TA, McGuire P,

COVID-19

infection: a systematic review and
meta-analysis®®

Psychiatric and neuropsychiatric
presentations associated

United Kingdom

Systematic Review

memory impairment, focal deficits,
myalgia, encephalopathies, and
Guillain-Barré syndrome

Mental health: mood swings,
anxiety, irritability

with severe coronavirus infections: a
systematic review and
meta-analysis with comparison to
the COVID-19 pandemic”)

Fusar-Poli P, et al., 2020

Agyeman AA, Chin KL, Smell and taste dysfunction in Australia Systematic Review  Smell and taste: anosmia and

Landersdorfer CB, Liew D, patients with ageusia

Ofori-Asenso R, 2020 COVID-19: A systematic review

and meta-analysis

Porfidia A, Valeriani E, Pola R, Venous thromboembolism in Italy Systematic Review Vascular: venous

Porreca E, Rutjes AW, Di Nisio patients with COVID-19: Systematic thromboembolism

M, 2020 review and meta-analysis®?

Leonardi M, Padovani A, Neurological manifestations Italy Literature review Neurological: headache, stroke

McArthur JC, 2020 associated with COVID19: a review

and a call for action®*

Almqvist J, Granberg T, Neurological manifestations of Sweden Literature review Neurological: fatigue, headache,

Tzortzakakis A, Klironomos S,  coronavirus infections memory impairment, focal

Kollia E, Ohberg C, et al., 2020 — a systematic review'*) deficits, stroke, intracranial
hemorrhage, encephalopathies,
and Guillain-Barré syndrome

Costa IBSDS, Bittar CS, Rizk  The heart and COVID-19: what the Brazil Literature review Cardiac: possible arrhythmias,

S, Aratjo-Filho AED, Santos  cardiologist needs to know** myocarditis

KAQ, Machado TIV, et al.,

2020

Lee DS, Mirmirani P, Cutaneous manifestations of United States Case series Cutaneous: viral rashes,

McCleskey P, Mehrpouya M,
Gorouhi F, 2020

COVID-19: a systematic review
and analysis of individual patient-
level data®™

generalized urticaria

DISCUSSION

This review shows the little knowledge about the sequelae developed by patients after COVID-19 infection and
many aspects of the disease. However, we found that injuries that have already been identified are highly likely
to impact the population’s quality of life>?9, Studies have estimated that the global prevalence of post-COVID-19
infection ranges 43% to 80%®©=7%9),

Of the studies included in this review, those addressing neurological problems were frequent and described
the presence of fatigue, headache, memory and mood alterations, reduced mobility, myalgia and focal deficits®>2°
212934 - In other recently published studies, fatigue was the most reported symptom in patients with post-COVID-19
symptoms, with a prevalence of circa 23%, followed by dyspnea — approximately 18% — and memory problems —
around 14%©:37:8),

In addition, there are reports of the presence of some possible serious complications, such as stroke, intracranial
hemorrhage, encephalopathies and Guillain-Barré syndrome('2'32°*4) These situations should be highlighted as
they compromise patients’ daily activities. These complications may be related to the direct effect of infection,
cerebrovascular disease (including hypercoagulation), physiological impairment (hypoxia), medication side effects,
and social aspects of having a potentially fatal disease®.

It should be noted that the rates of prevalence of neurological sequelae were higher in women(*'¢19 and the
mean age of patients was above 57 years('2'*1%19), These findings are in agreement with the age range of the most
severe cases of COVID-19, which is close to 60 years, and which explains the higher frequency of complications©?.

Abnormal findings on echocardiography, right ventricular dilation, myocarditis, acute myocardial infarction,
tachycardia®” and possible arrhythmias®?>* were the most reported cardiac sequelae, which highlights the need
for of a persistent follow-up of this patient after the acute phase of COVID-19.
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With regard to smell and taste, cases of anosmia and ageusia were identified in some patients who had already
recovered from COVID-19(4'®_This situation, as reported in several studies, was more persistent in women with
mild to moderate disease and with a mean age of 50 years('+'8319_ Little is known about how olfactory dysfunction
can become a sequela®. However, the symptom is largely reported. Studies indicate that more than 20% of the
patients studied presented loss of smell after approximately three months©%4%). But everything indicates that olfactory
dysfunction is more common in patients (approximately 13%) with a mild form of COVID-19 and that symptoms
persist longer in this group (on average 30 days)®©=".

Reduced lung capacity and lower exercise capacity due to respiratory effort'*?* were also some of the reported
respiratory sequelae. This is in agreement with data presented in a study carried out in the United Kingdom with
327 participants, mostly women under 50 years old, which reinforced the need for interventions and rehabilitation
for these conditions. This is because 93% of the population persisted with some respiratory symptoms, the most
reported being shortness of breath and dyspnea®-*"). A systematic review showed that a large percentage of patients
still had respiratory symptoms after three months: 71% of patients still had shortness of breath, 29% had cough and
24% had chest pain®“®.

Mood changes, anxiety, irritability and possible delirium were symptoms of mental health impairment®”26:9, This
corroborates recent studies that point out that in the period after Severe Acute Respiratory Syndrome (SARS) and
Middle East Respiratory Syndrome (MERS) there were also reports of possible changes related to mental health*4".
These situations highlight the need and importance of psychological follow-up for these patients®“?.

The reporting of vascular alterations, with a high incidence of patients with venous thromboembolism (VTE)®?':32),
should also be highlighted. In addition, there is also presence of cutaneous manifestations, such as viral rashes and
generalized urticaria, persistent in the trunk(>%. Finally, gastrointestinal changes, such as diarrhea and possible
liver damage, also occurred in patients who had COVID-19 and should be evaluated".

Recently, the sequelae of COVID-19 described in this work could characterize the “long COVID” (or chronic
COVID-19), which has a heterogeneous definition of subacute and/or chronic symptoms and signs after the acute
phase of the infection and whose duration may vary (usually 12 weeks or more). However, it should be noted that
the presence of this syndrome in an individual does not depend on the initial severity of the infection“**“9_ Due to
the extreme clinical heterogeneity of long-term COVID and also the lack of a shared and specific definition of the
disease, it is very difficult to know the real prevalence and incidence of this condition. However, the most common
clinical symptoms reported are fatigue, dyspnea, cough, chest pain, headache, altered mental and cognitive status,
and olfactory dysfunction. These symptoms corroborate the present review“?4344),

Some risk factors for the development of long-term COVID-19 were advanced age, high body mass index,
comorbidities, specific symptoms of acute COVID-19 (especially dyspnea), number of symptoms in the acute phase,
and female gendert04344),

The present study had some limitations, such as the non-inclusion of gray literature, the non-saturation of the
literature on the subject, and the lack of knowledge of many aspects of the pathology of the disease. Also, the scientific
literature on COVID-19 is updated very quickly, so some descriptors used in the work may no longer reflect the
best search. In addition, there are low-quality publications with very small populations, the duration of the identified
sequelae differs greatly from one study to another or is not yet clarified, and there is also not enough follow-up time
to determine whether these conditions are really irreversible, thus not allowing a conclusion to be made at this time.

However, this seems to be reasonable as the COVID-19 pandemic started recently and several studies are
still ongoing. More long-term observational studies are needed to reach reliable conclusions with regard to helping
general practitioners recognize more of the sequelae of COVID-19. But the evidence summarized in this work, which
has been published in relevant journals, describes the information available so far.

This review highlighted the importance of long-term follow-up of people who have had COVID-19 since the
symptoms developed are not uncommon and can affect the quality of life of these people in addition to economically
impacting health systems. Therefore, the need for long-term follow-up of patients, with a view to health promotion
and prevention actions, is very important. Access to this knowledge by health professionals and affected populations
allows each individual to have greater control over their own health and its determinants, which is at the heart of
health promotion®“*. Such information can also help the planning of health policies and the care of this population,
adding better quality to the service provided by the health system.

Based on these findings, the importance of long-term follow-up of people who have had COVID-19 is emphasized
since the symptoms developed are not exclusive to this disease and can impact the quality of life of these individuals.
Thus, more studies are needed to better understand the pathophysiology, symptoms and correct management of patients.
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CONCLUSION

The evidence gathered in this research allowed us to synthesize the knowledge of the sequelae developed after
the COVID-19 infection, the main ones being neurological, cardiac, smell and taste, vascular, cutaneous, respiratory,
gastrointestinal and mental health alterations. In most of the studies analyzed, the most affected by some change in
health were patients who presented moderate to severe disease, with women being the most affected.

CONTRIBUTIONS

Bianca Fontana Aguiar and Jolline Lind contributed to the study conception and design; acquisition, analysis
and interpretation of data; and writing and/or revision of the manuscript. Moacir Pires Ramos, Harli Pasquini-
Netto, Beatriz Boger and Jaime Luis Lopes Rocha contributed to the acquisition, analysis and interpretation of
data; and writing and/or revision of the manuscript. Rafaella Tiepo Borges Abatti contributed to the acquisition,
analysis and interpretation of data. All authors have approved the version to be published and are responsible for
its content and integrity.

REFERENCES

1. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China. Lancet [Internet]. 2020 [accessed on 2021 Apr 05];395(10223):497-506.
Available from: https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2930183-5.

2. Organizagao Pan-Americana da Saude. OMS afirma que COVID-19 é agora caracterizada como pandemia.
OPAS [Internet]. 2020 [accessed on 2021 Apr 05]. Available from: https://www.paho.org/bra/index.
php?option=com_content&view=article&id=6120:oms-afirma-que-covid-19-e-agora-caracterizada-como-
pandemia&ltemid=812.

3. Secretaria de Saude (PR). Informe Epidemiolégico [Internet]. Curitiba: Secretaria de Saude; 2022 June 07
[accessed on 2022 June 07]. Available from: https://www.saude.pr.gov.br/sites/default/arquivos_restritos/files/
documento/2022-06/informe_epidemiologico_07_06_2022.pdf.

4. Vinod N. Living with ‘Long COVID-19’: The long-term complications and sequelae. Int J Clin Virol [Internet].
2021 [accessed on 2021 Apr 05];5(1):11-21. Available from: https://www.heighpubs.org/hjcv/ijcv-aid1030.php.

5. Bourgonje AR, Abdulle AE, Timens W, Hillebrands JL, Navis GJ, Gordijn SJ, et al. Angiotensin-converting
enzyme 2 (ACE2), SARS-CoV-2 and the pathophysiology of coronavirus disease 2019 (COVID-19). J Pathol
[Internet]. 2020 [accessed on 2021 Apr 05];251(3): 228—-48. Available from: https://onlinelibrary.wiley.com/doi/
epdf/10.1002/path.5471.

6. Campos MR, Schramm JMA, Emmerick ICM, Rodrigues JM, De Avelar FG, Pimentel TG. Carga de
doenga da COVID-19 e de suas complicagbes agudas e cronicas: reflexdes sobre a mensuragao (DALY)
e perspectivas no Sistema Unico de Saude. Cad Satde Publica [Internet]. 2020 [accessed on 2021 Apr
05];36(11):e00148920. Available from: https://www.scielosp.org/article/csp/2020.v36n11/e00148920/.

7. Evans RA, McAuley H, Harrison EM, Shikotra A, Singapuri A, Sereno M, et al. Physical, cognitive and mental
health impacts of COVID-19 following hospitalisation — a multi-centre prospective cohort study. MedRxiv
[Internet]. 2021 [accessed on 2021 Apr 20];1-13. Available from: https://www.medrxiv.org/content/10.1101/202
1.03.22.21254057v1.

8. Lopez-Leon S, Wegman-Ostrosky T, Perelman C, Sepulveda R, Rebolledo PA, Cuapio A, et al. More than 50
long-term effects of COVID-19: a systematic review and meta-analysis. Sci Rep. 2021;11(1):16144.

9. Sabatino J, Rosa SD, Salvo GD, Indolfi C. Impact of cardiovascular risk profile on COVID-19 outcome. A
meta-analysis. PLoS One [Internet]. 2020 [accessed on 2021 Apr 08];15(8):e0237131. Available from: https://
journals.plos.org/plosone/article?id=10.1371/journal.pone.0237131.

10. Ahmed H, Patel K, Greenwood DC, Halpin S, Lewthwaite P, Salawu A, et al. Long-term clinical outcomes
in survivors of severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS)
coronavirus outbreaks after hospitalisation or ICU admission: A systematic review and meta-analysis.

J Rehabil Med [Internet]. 2020 [accessed on 2021 Apr 08];52(5):1-11. Available from: https://www.

8 Rev Bras Promog Saude. 2022;35:12606


https://periodicos.unifor.br/RBPS/article/view/12031
https://www.paho.org/bra/index.php?option=com_content&view=article&id=6120:oms-afirma-que-covid-19-e-agora-caracterizada-como-pandemia&Itemid=812
https://www.paho.org/bra/index.php?option=com_content&view=article&id=6120:oms-afirma-que-covid-19-e-agora-caracterizada-como-pandemia&Itemid=812
https://www.paho.org/bra/index.php?option=com_content&view=article&id=6120:oms-afirma-que-covid-19-e-agora-caracterizada-como-pandemia&Itemid=812
https://www.saude.pr.gov.br/sites/default/arquivos_restritos/files/documento/2022-06/informe_epidemiologico_07_06_2022.pdf
https://www.saude.pr.gov.br/sites/default/arquivos_restritos/files/documento/2022-06/informe_epidemiologico_07_06_2022.pdf
https://www.heighpubs.org/hjcv/ijcv-aid1030.php
https://onlinelibrary.wiley.com/doi/epdf/10.1002/path.5471
https://onlinelibrary.wiley.com/doi/epdf/10.1002/path.5471
https://www.scielosp.org/article/csp/2020.v36n11/e00148920/
https://www.medrxiv.org/content/10.1101/2021.03.22.21254057v1
https://www.medrxiv.org/content/10.1101/2021.03.22.21254057v1
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0237131
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0237131
https://www.medicaljournals.se/jrm/content/abstract/10.2340/16501977-2694

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Rev Bras Promog Saude. 2022;35:12606

Sequelae of COVID-19

medicaljournals.se/jrm/content/abstract/10.2340/16501977-2694.

Mao R, Qiu Y, He JS, Tan JY, Li XH, Liang J, et al. Manifestations and prognosis of gastrointestinal and liver
involvement in patients with COVID-19: a systematic review and meta-analysis. Lancet Gastroenterol Hepatol
[Internet]. 2020 [accessed on 2021 Apr 08];5(7):667—78. Available from: https://www.sciencedirect.com/
science/article/pii/S2468125320301266.

Choi 'Y, Lee MK. Neuroimaging findings of brain MRI and CT in patients with COVID-19: A systematic review
and meta-analysis. European J Radiol [Internet]. 2020 [accessed on 2021 Apr 08];133:109393. Available from:
https://www.sciencedirect.com/science/article/pii/fS0720048X20305830.

Ghannam M, Alshaer Q, Al-Chalabi M, Zakarna L, Robertson J, Manousakis G. Neurological involvement
of coronavirus disease 2019: a systematic review. J Neurol [Internet]. 2020 [accessed on 2021 Apr
08];267(11):3135-53. Available from: https://link.springer.com/article/10.1007/s00415-020-09990-2.

Costa KVT, Carnauba ATL, Rocha KW, Andrade KCL, Ferreira SMS, Menezes PL. Olfactory and taste
disorders in COVID-19: a systematic review. Braz J Otorhinolaryngol [Internet]. 2020 [accessed on 2021 Apr
16];86(6):781-92. Available from: https://www.scielo.br/j/bjorl/a/Jf8DHzyDP3GW8xpGvqY 3p3k/?lang=pt.

Gonzalez FG, Correa C, Contreras EP. Manifestaciones cutaneas en pacientes con COVID-19:
caracteristicas clinicas y mecanismos fisiopatoldgicos postulados. Actas dermosifiliogr [Internet]. 2021
[accessed on 2021 Apr 20];112(4):314-23. Available from: https://www.sciencedirect.com/science/article/pii/
S0001731020305160.

Centers for Disease Control and Prevention. Post-COVID Conditions: Information for Healthcare Providers.
Department of Health & Human Services (U.S). 2021 Jul 09 [accessed on 2022 June 07]. In: Centers for
Disease Control and Prevention. CDC [Internet]. Atlanta: CDC. 2016-. Available from: https://www.cdc.gov/
coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html.

Whittemore R, Knafl K. The integrative review: updated methodology. J Adv Nurs [Internet]. 2005 [accessed
on 2021 Apr 05];52(5):546-53. Available from: https://doi.org/10.1111/j.1365-2648.2005.03621.x.

Baron-Sanchez J, Santiago C, Martin GG-S, Arca R, Fernandez R. Afectacion del sentido del olfato y el
gusto en la enfermedad leve por coronavirus (COVID-19) en pacientes espafioles. Neurol [Internet]. 2020
[accessed on 2021 Apr 08];35(9):633-8. Available from: https://www.sciencedirect.com/science/article/pii/
S0213485320302334.

Sweid A, Hammoud B, Bekelis K, Missios S, Tjoumakaris Sl, Gooch MR, et al. Cerebral ischemic and
hemorrhagic complications of coronavirus disease 2019. Int J Stroke [Internet]. 2020 [accessed on 2021 Apr
08];15(7):733-42. Available from: https://journals.sagepub.com/doi/pdf/10.1177/1747493020937189.

Abenza-Abildua MJ, Ramirez-Prieto MT, Moreno-Zabaleta R, Arenas-Valls N, Salvador-Maya MA, Algarra-
Lucas C, et al. Complicaciones neurolégicas en pacientes criticos por SARS-CoV-2. Neurol [Internet]. 2020
[accessed on 2021 Apr 08];35(9):621-7. Available from: https://www.sciencedirect.com/science/article/pii/
S0213485320302462.

Al-Samkari H, Leaf RSK, Dzik WH, Carlson JC, Fogerty AE, Waheed A, et al. COVID-19 and coagulation:
bleeding and thrombotic manifestations of SARS-CoV-2 infection. Blood [Internet]. 2020 [accessed on 2021
Apr 08];136(4):489-500. Available from: https://ashpublications.org/blood/article/136/4/489/460672/COVID-19-
and-coagulation-bleeding-and-thrombotic.

Pilotto A, Ciristillo V, Piccinelli SC, Zoppi N, Bonzi G, Sattin D, et al. COVID-19 severity impacts on long-term
neurological manifestation after hospitalisation. medRxiv [Internet]. 2021 [accessed on 2021 Apr 08];12(27).
Available from: https://www.medrxiv.org/content/10.1101/2020.12.27.20248903v1.

Puntmann VO, Carerj ML, Wieters |, Fahim M, Arendt C, Hoffmann J, et al. Outcomes of cardiovascular
magnetic resonance imaging in patients recently recovered from coronavirus disease 2019 (COVID-19).
JAMA Cardiol [Internet]. 2020 [accessed on 2021 Apr 16];5(11):1265-73. Available from: https://jamanetwork.
com/journals/jamacardiology/article-abstract/2768916.

Liu K, Zhang W, Yang Y, Zhang J, Li Y, Chen Y. Respiratory rehabilitation in elderly patients with COVID-19:
A randomized controlled study. Complement Ther Clin Pract [Internet]. 2020 [accessed on 2021 Apr


https://periodicos.unifor.br/RBPS/article/view/12031
https://www.medicaljournals.se/jrm/content/abstract/10.2340/16501977-2694
https://www.sciencedirect.com/science/article/pii/S2468125320301266
https://www.sciencedirect.com/science/article/pii/S2468125320301266
https://www.sciencedirect.com/science/article/pii/S0720048X20305830
https://link.springer.com/article/10.1007/s00415-020-09990-2
https://www.scielo.br/j/bjorl/a/Jf8DHzyDP3GW8xpGvqY3p3k/?lang=pt
https://www.sciencedirect.com/science/article/pii/S0001731020305160
https://www.sciencedirect.com/science/article/pii/S0001731020305160
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html
https://doi.org/10.1111/j.1365-2648.2005.03621.x
https://www.sciencedirect.com/science/article/pii/S0213485320302334
https://www.sciencedirect.com/science/article/pii/S0213485320302334
https://journals.sagepub.com/doi/pdf/10.1177/1747493020937189
https://www.sciencedirect.com/science/article/pii/S0213485320302462
https://www.sciencedirect.com/science/article/pii/S0213485320302462
https://ashpublications.org/blood/article/136/4/489/460672/COVID-19-and-coagulation-bleeding-and-thrombotic
https://ashpublications.org/blood/article/136/4/489/460672/COVID-19-and-coagulation-bleeding-and-thrombotic
https://www.medrxiv.org/content/10.1101/2020.12.27.20248903v1
https://jamanetwork.com/journals/jamacardiology/article-abstract/2768916
https://jamanetwork.com/journals/jamacardiology/article-abstract/2768916

Aguiar BF, Lind J, Pasquini-Netto H, Béger B, Abatti RTB, Ramos MP et al.

25.

26.

27.

28.

20.

30.

31.

32.

33.

34.

35.

36.

37.

38.

10

16];39:101166. Available from: https://www.sciencedirect.com/science/article/pii/S1744388120304278.

Liagat A, Ali-Khan RS, Asad M, Rafique Z. Evaluation of myocardial injury patterns and ST changes among
critical and non-critical patients with coronavirus-19 disease. Sci Rep [Internet]. 2021 [accessed on 2021 Apr
20];11(1):1-8. Available from: https://www.nature.com/articles/s41598-021-84467-4.

Sigfrid L, Drake TM, Pauley E, Jesudason EC, Olliaro P, Lim WS, et al. Long Covid in adults discharged
from UK hospitals after Covid-19: A prospective, multicentre cohort study using the ISARIC WHO Clinical
Characterisation Protocol. MedRxiv [Internet]. 2021 [accessed on 2021 Apr 20]. Available from: https://www.
medrxiv.org/content/10.1101/2021.03.18.21253888v3.

Taquet M, Geddes JR, Husain M, Luciano S, Harrison PJ. Six-month neurological and psychiatric outcomes in
236,379 survivors of COVID-19. MedRxiv [Internet]. 2021 [accessed on 2021 Apr 20]. Available from: https://
doi.org/10.1101/2021.01.16.21249950.

Cipriani G, Danti S, Nuti A, Carlesi C, Lucetti C, Fiorino MD. A complication of coronavirus disease 2019:
delirium. Acta Neurol Belg [Internet]. 2020 [accessed on 2021 Apr 08];120(4):927-32. Available from: https://
link.springer.com/article/10.1007/s13760-020-01401-7.

Collantes MEV, Espiritu Al, Sy MCC, Anlacan VMM, Jamora RDG. Neurological manifestations in COVID-19
infection: a systematic review and meta-analysis. Can J Neurol Sci [Internet]. 2021 [accessed on 2021 Apr
16];48(1):66—76. Available from: https://www.cambridge.org/core/journals/canadian-journal-of-neurological-
sciences/article/neurological-manifestations-in-covid19-infection-a-systematic-review-and-metaanalysis/3EA5
BOB42211E2DFFE9BE37DAGE1F661.

Rogers JP, Chesney E, Oliver D, Pollak TA, McGuire P, Fusar-Poli P, et al. Psychiatric and neuropsychiatric
presentations associated with severe coronavirus infections: a systematic review and meta-analysis

with comparison to the COVID-19 pandemic. Lancet Psychiatry [Internet]. 2020 [accessed on 2021 Apr
16];7(7):611-27. Available from: https://www.sciencedirect.com/science/article/pii/lS2215036620302030.

Agyeman AA, Chin KL, Landersdorfer CB, Liew D, Ofori-Asenso R. Smell and taste dysfunction in patients
with COVID-19: a systematic review and meta-analysis. Mayo Clin Proc [Internet]. 2020 [accessed

on 2021 Apr 20];95(8):1621-31. Available from: https://www.sciencedirect.com/science/article/abs/pii/
S0025619620305462.

Porfidia A, Valeriani E, Pola R, Porreca E, Rutjes AW, Di Nisio M. Venous thromboembolism in patients
with COVID-19: Systematic review and meta-analysis. Thromb Res [Internet]. 2020 [accessed on 2021 Apr
20];196:67-74. Available from: https://doi.org/10.1016/j.thromres.2020.08.020.

Leonardi M, Padovani A, McArthur JC. Neurological manifestations associated with COVID-19: a review and
a call for action. J Neurol [Internet]. 2020 [accessed on 2021 Apr 16];267:1573-6. Available from: https://link.
springer.com/article/10.1007/s00415-020-09896-z.

Almaqvist J, Granberg T, Tzortzakakis A, Klironomos S, Kollia E, Ohberg C, et al. Neurological manifestations
of coronavirus infections—a systematic review. Ann Clin Transl Neurol [Internet]. 2020 [accessed on 2021 Apr
16];7(10):2057-71. Available from: https://onlinelibrary.wiley.com/doi/full/10.1002/acn3.51166.

Costa IBSS, Bittar CS, Rizk Sl, Araujo-Filho AE, Santos KAQ, Machado TIV, et al. O Coragao e a COVID-19:
O que o Cardiologista Precisa Saber. Arq Bras Cardiol [Internet]. 2020 [accessed on 2021 Apr 16];114(5):805-
16. Available from: https://www.scielo.br/scielo.php?pid=S0066-782X2020000600805&script=sci_arttext.

Lee DS, Mirmirani P, McCleskey P, Mehrpouya M, Gorouhi F. Cutaneous manifestations of COVID-19: a
systematic review and analysis of individual patient-level data. Dermatol Online J [Internet]. 2020 [accessed
on 2021 Apr 08];26(12). Available from: https://escholarship.org/uc/item/7s34p8rw.

Chen C, Haupert SR, Zimmermann L, Shi X, Fritsche LG, Mukherjee B. Global prevalence of post

covid-19 condition or long COVID: a meta-analysis and systematic review. J. Infect. Dis [Internet]. 2022
[accessed on 2022 July 11]. Available from: https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/
jiac136/65693647?login=false.

Han Q, Zheng B, Daines L, Sheikh A. Long-Term Sequelae of COVID-19: A Systematic Review and Meta-
Analysis of One-Year Follow-Up Studies on Post-COVID Symptoms. Pathog. 2022;11(2):269.

Rev Bras Promog Saude. 2022;35:12606


https://periodicos.unifor.br/RBPS/article/view/12031
https://www.sciencedirect.com/science/article/pii/S1744388120304278
https://www.nature.com/articles/s41598-021-84467-4
https://www.medrxiv.org/content/10.1101/2021.03.18.21253888v3
https://www.medrxiv.org/content/10.1101/2021.03.18.21253888v3
https://doi.org/10.1101/2021.01.16.21249950
https://doi.org/10.1101/2021.01.16.21249950
https://link.springer.com/article/10.1007/s13760-020-01401-7
https://link.springer.com/article/10.1007/s13760-020-01401-7
https://www.cambridge.org/core/journals/canadian-journal-of-neurological-sciences/article/neurological-manifestations-in-covid19-infection-a-systematic-review-and-metaanalysis/3EA5B0B42211E2DFFE9BE37DA6E1F661
https://www.cambridge.org/core/journals/canadian-journal-of-neurological-sciences/article/neurological-manifestations-in-covid19-infection-a-systematic-review-and-metaanalysis/3EA5B0B42211E2DFFE9BE37DA6E1F661
https://www.cambridge.org/core/journals/canadian-journal-of-neurological-sciences/article/neurological-manifestations-in-covid19-infection-a-systematic-review-and-metaanalysis/3EA5B0B42211E2DFFE9BE37DA6E1F661
https://www.sciencedirect.com/science/article/pii/S2215036620302030
https://www.sciencedirect.com/science/article/abs/pii/S0025619620305462
https://www.sciencedirect.com/science/article/abs/pii/S0025619620305462
https://doi.org/10.1016/j.thromres.2020.08.020
https://link.springer.com/article/10.1007/s00415-020-09896-z
https://link.springer.com/article/10.1007/s00415-020-09896-z
https://onlinelibrary.wiley.com/doi/full/10.1002/acn3.51166
https://www.scielo.br/scielo.php?pid=S0066-782X2020000600805&script=sci_arttext
https://escholarship.org/uc/item/7s34p8rw
https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac136/6569364?login=false
https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiac136/6569364?login=false

39.

40.

41.

42.

43.

44.

Sequelae of COVID-19

Silva DF, Oliveira MLC. Epidemiologia da COVID-19: comparagéao entre boletins epidemioldgicos. Comun
ciénc saude [Internet]. 2020 [accessed on 2021 Apr 30];31(1).Available from: http://www.escs.edu.br/
revistaccs/index.php/comunicacaoemcienciasdasaude/article/view/661/293.

Kessel SAMV, Hartman TCO, Lucassen PLBJ, Jaarsveld CHMV. Post-acute and long-COVID-19 symptoms in
patients with mild diseases: a systematic review. Fam Pract. 2022;39(1):159-67.

Grover S, Sahoo S, Mehra A, Avasthi A. Management of mental health issues in Persons with Acute
COVID-19 infection and during the post-COVID phase. Indian J Psychiatry. 2022;64(8):S499-508.

Martins ABT, Falcdo CSV, Pereira AMC, Carvalho JQ, Diogo JL, Eloy YRG, et al. Sentimento de angustia e
isolamento social de universitarios da area da saude durante a pandemia da COVID-19. Rev. bras. promog.
saude [Internet]. 2020 [accessed on 2021 Apr 22];33:1-9. Available from: https://periodicos.unifor.or/RBPS/
article/view/11444.

Staffolani S, lencinella V, Cimatti M, Tavio M. Long COVID-19 syndrome as a fourth phase of SARS-CoV-2
infection. Infez Med. 2022;30(1):22-9.

Van den Broucke S. Why health promotion matters to the COVID-19 pandemic, and vice versa. Health Promot
Int. 2020;35(2):181-6.

Mailing address:

Bianca Fontana Aguiar

Unimed Curitiba - Sociedade Cooperativa de Médicos
Rua ltupava, 737

Bairro: Juvevé

CEP: 80040-134 - Curitiba - PR - Brasil
E-mail:bianca.aguiar@unimedcuritiba.com.br

How to cite: Aguiar BF, Lind J, Pasquini-Netto H, Béger B, Abatti RTB, Ramos MP, et al. An integrative review of sequelae
of COVID-19. Rev Bras Promog Saude. 2022;34:12606.

Rev Bras Promog Saude. 2022;35:12606 11


https://periodicos.unifor.br/RBPS/article/view/12031
http://www.escs.edu.br/revistaccs/index.php/comunicacaoemcienciasdasaude/article/view/661/293
http://www.escs.edu.br/revistaccs/index.php/comunicacaoemcienciasdasaude/article/view/661/293
https://periodicos.unifor.br/RBPS/article/view/11444
https://periodicos.unifor.br/RBPS/article/view/11444
mailto:bianca.aguiar@unimedcuritiba.com.br

	_Hlk69805823
	_Hlk48571948

