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ABSTRACT

Many patients hospitalized with COVID-19 were unable to return to work or their
return was delayed due to their health condition. The aim of this observational study
was to evaluate the impact of moderate-to-severe and critical COVID-19 infection on
persistence of symptoms and return to work after hospital discharge. In this study,
two thirds of hospitalized patients with pulmonary involvement reported persistence of
symptoms six months after COVID-19 infection, such as memory loss (45.5%), myalgia
(43.9%), fatigue (39.4%), and dyspnea (25.8%), and 50% slowly returned to work, with
repercussions due to fatigue and/or loss of energy.

Keywords: COVID-19/complications; COVID-19/rehabilitation;
Hospitalization; Survivors.
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The new coronavirus disease (COVID-19) was declared a pandemic by the WHO
in March of 2020. Since then, the disease has left millions of victims worldwide,
accounting for more than 500 million confirmed cases and a lethality rate around 2%
in the 2020-2021 period and 1.2% in 2022.™ There has been a significant reduction
in the number of severe cases and deaths after the start of vaccination; however,
COVID-19 survivors may have persistent symptoms related to cardiopulmonary,
neurological, and psychological sequelae, among others, for a long time.®® The
definition of this condition is still uncertain, but it has been acknowledged that
persistence of symptoms longer than 12 weeks after acute infection has been called
post-COVID syndrome (or long COVID) and has an important impact on quality
of life and health status,* which may negatively influence activities of daily
living and return to work, with consequences for these patients’ mental health.
Studies have shown that many patients were unable to fully or partially return
to work, or their return was delayed due to their health condition.“”) The aim of
this observational study was to evaluate the impact of moderate-to-severe and
critical COVID-19 infection, based on the WHO severity classification, on sequelae
symptoms and return to work after six months, as well as whether survivors
performed any physical activities after hospital discharge, between the first and
second waves of the pandemic in Brazil.

Ninety-six patients included in the FENIX study (ReBec no. RBR-8j9kqy) were
referred to the post-COVID outpatient clinic of the Respiratory Division of the
Universidade Federal de S&o Paulo/Escola Paulista de Medicina, located in the city
of Sdo Paulo, Brazil, after having been admitted to the Hospital Sdo Paulo (the
University hospital) with COVID-19 between May of 2020 and May of 2021, with
a positive RT-PCR, lung impairment confirmed on chest CT scans, and need for
oxygen supplementation, were invited to participate in the study. These patients
were periodically evaluated at the outpatient clinic, as follows: 15 days after
discharge and 3-6 months after the onset of COVID-19 symptoms. After this period,
the patients were contacted by telephone 6-9 months after hospitalization and
answered questions from a standardized questionnaire elaborated by the researchers
to assess persistence of symptoms, time to symptom resolution, return to work,
and presence of loss of energy or fatigue during work. The patients were also
asked whether they performed any physical activity after discharge (outpatient
rehabilitation, home rehabilitation, or independent physical activity). Data were
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collected between the months of October and November
of 2021. Of the 96 patients contacted by telephone,
71 completed the questionnaire.

In the sample of 71 patients, 62% were male, with
a mean age of 52 years. The patients presented with
two or more comorbidities and/or risk factors, mainly
systemic hypertension (52%), former smoking (34%),
obesity (27%), and diabetes mellitus (26%). More
than half of patients had been admitted to the ICU.
Prior to hospitalization, most of them had a job/
occupation (Table 1).

In the first outpatient visit after hospital discharge,
70% of patients reported symptoms, mainly dyspnea,
myalgia, and cough (Table 1). In the assessment carried
out by questionnaire, most of the patients still had
symptoms, notably memory loss, myalgia, fatigue,
and dyspnea. Among the asymptomatic patients,
35% recovered within three months. Regarding work,
96.3% of patients reported that they had returned to
work when they were interviewed, half of them had
returned to work within the first 30 days. Among these
patients, the majority reported feeling “less energy”
or fatigue during the workday (Table 2).

During the first visit, patients who reported not to
perform rehabilitation were referred to a rehabilitation
center or were instructed to perform physical activity.

Most patients (54/71) performed some type of physical
activity after discharge and continued to do so (on
average, 2-3 times a week) even by the time when
they were interviewed (Table 2). Among asymptomatic
patients, 90% had performed some type of physical
activity in comparison with 45% of the patients that
had persistent symptoms.

In our study, two thirds of the hospitalized patients
with pulmonary involvement reported persistence
of symptoms in the telephone interview, and return
to work was slow in 50% of patients (more than 30
days after discharge) with symptoms such as feeling
“loss of energy” and/or fatigue, or other complaints
throughout the workday. The main symptoms reported
by our patients were similar to those described in the
literature.®” Although the post-COVID syndrome has
not fully been understood, the development of long
COVID does not have a linear relationship with the
severity of the disease during hospitalization or with
being part of the elderly population; it may affect
different age groups and even people who have had
mild COVID-19 and may continue from weeks to
years.(*®89 Regarding the proportion of survivors
after hospitalization with at least one symptom after
COVID-19, there was a significant reduction over
time: 68% in 6 months and 49% in 12 months (p <

Table 1. Demographics and baseline characteristics of patients during hospitalization for COVID-19.2

Characteristic
Demographic/anthropometric
Age, years
Male gender
BMI, kg/m?
Comorbidities/risk factors
>2
Length of stay, days
Hospital
ICU
Oxygen supplementation
Ward (via nasal cannula or mask)
ICU (HFNC, NIV, or MV)
MV
Work status before COVID-19
Have a job/occupation
Homemaker
Retired
Unemployed

Symptoms related after discharge (1st medical appointment)

Dyspnea
Myalgia
Cough
Fatigue
Chest pain
Dysgeusia

(n = 71/96)°

52 £13
44 (62)
30.0 + 4.5

46 (64.8)

12 [7-18]
10 [5-15]

30 (42.3)
41 (57.7)
18 (43.9)

HFNC: high-flow nasal cannula; NIV: noninvasive ventilation; and MV: mechanical ventilation. 2Values expressed
as n (%), mean = SD, or median [IQR]. °No significant differences were found between the sample of patients who
completed the survey questionnaire or not (n = 71 vs. n = 25; data not shown). <Systemic hypertension, former
smoking, obesity, diabetes, hyperlipidemia, asthma, chronic kidney disease, psychiatric disease, kidney transplant.
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Table 2. Results from the research survey questionnaire applied between six and nine months after hospital discharge.?

Survey Questionnaire (n = 71)
Part I: Persistence of symptoms
1. Do you still have symptoms? (YES) 51 (71.8)
2. What symptoms have persisted?
Memory loss 30 (58.8)
Myalgia/Arthralgia 29 (56.8)
Fatigue 26 (50.9)
Dyspnea 17 (33.3)
Insomnia 14 (27.4)
Depressed mood 12 (23.5)
Headache 12 (23.5)
Sensory deficit 11 (21.5)
Chest pain 10 (19.6)
Cough 8 (15.6)
Other® <5
3. How long did you become asymptomatic after hospital discharge?
Up to 3 months 7 (35)
3 to 6 months 5 (25)
More than 6 months 5 (25)
| do not remember 3 (15)
Part Il: Return to work?
1. Did you return to work after COVID-19? (YES) 52 (96.3)
2. How long after discharge were you able to return to your job?
Up to 1 month 28 (53.8)
1 to 3 months 12 (23.1)
3 to 6 months 7 (13.5)
More than 6 months 5(9.6)
3. After returning to work, did you feel less energy or fatigue throughout the day? (YES) 38 (73.0)
Part Ill: Physical activity after COVID-19
1. Have you performed any physical activities after discharge? (YES) 43 (60.6)
2. What kind of activities have you performed in post-COVID?
Outpatient rehabilitation 18 (41.9)
Home rehabilitation 15 (34.9)
Independent physical activity 10 (23.3)
2. How often have you performed the activities?
Once a week 10 (23.2)
Twice a week 11 (25.5)
Three or more times a week 22 (51.1)
3. Do you still practice any physical activity? (YES) 33 (76.7)

3Values expressed as n (%). PHair/nail loss, sexual dysfunction, dizziness/malaise, dysgeusia, or inappetence. °n = 20.

9n =54,

0.0001).%9 However, despite the improvement, there
is still a high rate of persistence of symptoms in the
long term, fatigue and muscle weakness being the
most frequent ones. It is worth noting in our study
that dyspnea was the most prevalent symptom
(53.5%) after discharge, and few patients reported
the presence of fatigue (5.6%). In the telephone
interview, 50.9% of patients reported fatigue, but
dyspnea complaints decreased to 33.3%. This may
be due to the improvement of pulmonary sequelae,
with recovery of lung function (improved dyspnea);
however, a progressive increase in performing activities
of daily living might have led to a greater perception
of fatigue when compared with the period immediately
after discharge.

Regarding the patients with a job/occupation, 96.3%
reported having returned to work in the telephone
interview, and 53.8% did it within 30 days. However,
despite their return to work, most patients reported
loss of energy and/or fatigue during the workday.
In a study evaluating COVID-19 survivors at three
months after hospital discharge, only 1 in 3 patients
had returned to unrestricted work duty, more than
one third of patients (34%) reported difficulty in
performing basic activities of daily living, and most
required physical therapy, occupational therapy, or
brain rehabilitation.” This difference in the proportion
of people who returned to work within the first 30 days
may be due to the profile of the population included
in that study.” It is important to consider that the
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patients in our study came from the public health
care system, who, in general, has a lower monthly
income when compared with those who have access
to the private health care system. This fact could have
influenced the time to return to work even with the
persistence of symptoms. In a study involving a cohort
of COVID-19 survivors in China, 88% had returned to
work at the 12-month follow-up visit; however, 24%
were unable to return to the pre-COVID-19 level of
work.(1? Persistent symptoms after returning to work
may result in reduced overall well-being, difficulty in
performing tasks that were previously performed, loss
of concentration, and loss of work performance, in
addition to economic and social impacts, which has
been the subject of ongoing observational studies.*)
Evaluating the global impact of COVID-19 on life
expectancy, as measured in disability-adjusted life-
years, in which years of life lost and years of life lost
to disability are assessed, economic losses per year
of life were shown to be greater in South America
than in North America.®?

It has already been well established that rehabilitation
accelerates the recovery of hospitalized patients after
COVID-19. Seventy-seven percent of the included
patients performed some type of physical activity
and maintained training for an average of at least
three months after discharge, and most performed
exercises outside a rehabilitation center. Among the
patients who remained asymptomatic, most performed
some physical activity after discharge in comparison
with the symptomatic group. A follow-up study of
299 patients hospitalized between March and May
of 2020 showed that only 31% were referred for
rehabilitation.(**) This may have been due to the limited
availability of rehabilitation centers during the first
wave and the lack of implementation, at that time, of
home rehabilitation care and/or telerehabilitation by
recruitment of health care providers to inpatient care.
Among patients who were referred for rehabilitation,
there was improvement in quality of life, as assessed
with the Medical Outcomes Study 36-item Short-Form
Health Survey, when compared with patients who did

not undergo rehabilitation.** The goal of post-COVID
rehabilitation is to improve prolonged symptoms
and regain functionality, avoiding the complications
associated with the disease by prescribing individualized
physical training. Early interventions have been related
to better disease recovery and quality of life.®** Home
rehabilitation expands the number of patients that can
be treated after hospital discharge and, according to
the evidence found so far, improvement of persistent
symptoms such as fatigue and dyspnea can directly
influence the return to activities.*>

As limitations of the study, we can cite the small
sample size and the observational follow-up design.
Indication of rehabilitation was at the discretion of
the patient’s health care team. Moreover, no details
were collected regarding the patients’ job/occupation
or their socioeconomic level to assess the impact of
restrictions after the return to work and/or absenteeism
related to the presence of persistent symptoms.

In summary, after hospital discharge of moderate-
to-severe or critical COVID-19 patients, although
most patients returned to work, approximately 70%
still had symptoms related to long COVID between
six and nine months after the infection, which could
impact on their daily work performance. More than
half of the patients performed some type of physical
activity. Future studies are needed to assess the real
impact of persistence of symptoms, rehabilitation,
and unrestricted return to work.

AUTHOR CONTRIBUTIONS

All authors contributed to all stages of this study,
including study conception and design, data acquisition,
analysis, and interpretation, preparation and revision
of the manuscript, and approval of the final version
of the manuscript.

CONFLICTS OF INTEREST

None declared.

REFERENCES

1. Johns Hopkins University [homepage on the Internet]. Baltimore
(MD): the University; ¢2022 [cited 2022 Apr 26]. COVID-19
Dashboard by the Center for Systems Science and Engineering
(CSSE). Available from: https://coronavirus.jhu.edu/map.html

2. Cassar MP, Tunnicliffe EM, Petousi N, Lewandowski AJ, Xie C,
Mahmod M, et al. Symptom Persistence Despite Improvement in
Cardiopulmonary Health - Insights from longitudinal CMR, CPET
and lung function testing post-COVID-19. EClinicalMedicine.
2021;41:101159. https://doi.org/10.1016/).eclinm.2021.101159

3. Halpin SJ, Mclvor C, Whyatt G, Adams A, Harvey O, MclLean L, et
al. Postdischarge symptoms and rehabilitation needs in survivors
of COVID-19 infection: A cross-sectional evaluation. J Med Virol.
2021;93(2):1013-1022. https://doi.org/10.1002/jmv.26368

4. Bouteleux B, Henrot P, Ernst R, Grassion L, Raherison-Semjen
C. Beaufils F, et al. Respiratory rehabilitation for Covid-19 related
persistent dyspnoea: A one-year experience. Respir Med.
2021;189:106648. https://doi.org/10.1016/;.rmed.2021.106648

5. Davis HE, Assaf GS, McCorkell L, Wei H, Low RJ, Re'em Y, et al.

J Bras Pneumol. 2022;48(6):e20220194

Characterizing long COVID in an international cohort: 7 months of
symptoms and their impact. EClinicalMedicine. 2021;38:101019.
https://doi.org/10.1016/j.eclinm.2021.101019

6. Sanchez-Ramirez DC, Normand K, Zhaoyun Y, Torres-Castro R. Long-
Term Impact of COVID-19: A Systematic Review of the Literature and
Meta-Analysis. Biomedicines. 2021;9(8):900. https://doi.org/10.3390/
biomedicines9080900

7. Vanichkachorn G, Newcomb R, Cowl! CT, Murad MH, Breeher L, Miller
S, etal. Post-COVID-19 Syndrome (Long Haul Syndrome): Description
of a Multidisciplinary Clinic at Mayo Clinic and Characteristics of the
Initial Patient Cohort. Mayo Clin Proc. 2021;96(7):1782-1791. https://
doi.org/10.1016/j.mayocp.2021.04.024

8. Yong SJ. Long COVID or post-COVID-19 syndrome: putative
pathophysiology, risk factors, and treatments. Infect Dis (Lond).
2021;53(10):737-754.  https://doi.org/10.1080/23744235.2021.1924
397

9. Sykes DL, Holdsworth L, Jawad N, Gunasekera P, Morice AH,
Crooks MG. Post-COVID-19 Symptom Burden: What is Long-COVID


https://coronavirus.jhu.edu/map.html
https://doi.org/10.1016/j.eclinm.2021.101159
https://doi.org/10.1016/j.rmed.2021.106648
https://doi.org/10.1016/j.eclinm.2021.101019
https://doi.org/10.3390/biomedicines9080900
https://doi.org/10.3390/biomedicines9080900
https://doi.org/10.1016/j.mayocp.2021.04.024
https://doi.org/10.1016/j.mayocp.2021.04.024
https://doi.org/10.1080/23744235.2021.1924397
https://doi.org/10.1080/23744235.2021.1924397

Azevedo HMJ, Santos NWF, Lafeta ML, Albuquerque ALP, Tanni SE, Sperandio PA, Ferreira EVM

and How Should We Manage It?. Lung. 2021;199(2):113-119. https://
doi.org/10.1007/s00408-021-00423-z

. Huang L, Yao Q, Gu X, Wang Q, Ren L, Wang Y, et al. 1-year

outcomes in hospital survivors with COVID-19: a longitudinal
cohort study [published correction appears in Lancet. 2022 May
7,399(10337):1778]. Lancet. 2021,;398(10302):747-758. https://doi.
0rg/10.1016/S0140-6736(21)01755-4

. Declercq PL, Fournel |, Demeyere M, Ksiazek E, Meunier-Beillard

N, Riviere A, et al. Influence of socioeconomic status on functional
recovery after ARDS caused by SARS-CoV-2: a multicentre,
observational study. BMJ Open. 2022;12(4):e057368. https://doi.
org/10.1136/bmjopen-2021-057368

. Fan CY, Fann JC, Yang MC, Lin TY, Chen HH, Liu JT, et al. Estimating

global burden of COVID-19 with disability-adjusted life years and
value of statistical life metrics. J Formos Med Assoc. 2021;120 Suppl

1:5106-S117. https://doi.org/10.1016/}.jfma.2021.05.019

. Lorent N, Vande Weygaerde Y, Claeys E, Guler Caamano

Fajardo I, De Vos N, De Wever W, et al. Prospective longitudinal
evaluation of hospitalised COVID-19 survivors 3 and 12 months
after discharge. ERJ Open Res. 2022;8(2):00004-2022. https://doi.
org/10.1183/23120541.00004-2022

. Udina C, Ars J, Morandi A, Vilaro J, Caceres C, Inzitari M.

Rehabilitation in adult post-COVID-19 patients in post-acute care with
Therapeutic Exercise. J Frailty Aging. 2021;10(3):297-300. https://doi.
org/10.14283/ifa.2021.1

. Frutos-Reoyo EJ, Cantalapiedra-Puentes E, Gonzalez-Rebollo AM.

Home rehabilitation in patients with COVID-19 [Article in Spanish].
Rehabilitacion (Madr). 2021;55(2):83-85. https://doi.org/10.1016/].
rh.2020.10.004

J Bras Pneumol. 2022;48(6):e20220194

4gp

5/5


https://doi.org/10.1007/s00408-021-00423-z
https://doi.org/10.1007/s00408-021-00423-z
https://doi.org/10.1016/S0140-6736(21)01755-4
https://doi.org/10.1016/S0140-6736(21)01755-4
https://doi.org/10.1136/bmjopen-2021-057368
https://doi.org/10.1136/bmjopen-2021-057368
https://doi.org/10.1016/j.jfma.2021.05.019
https://doi.org/10.1183/23120541.00004-2022
https://doi.org/10.1183/23120541.00004-2022
https://doi.org/10.14283/jfa.2021.1
https://doi.org/10.14283/jfa.2021.1
https://doi.org/10.1016/j.rh.2020.10.004
https://doi.org/10.1016/j.rh.2020.10.004

