Perception of health, quality of life and functional
capacity in adults and elderly after hospitalization
due to complications of COVID-19 - a longitudinal
study with 6-month follow-up

Percepgao de saride, qualidade de vida e capacidade funcional em adultos e idosos pos-internagio

hospitalar em fungao de complicages da COVID-19 — estudo longitudinal com follow-up de seis meses

Percepcion de salud, calidad de vida y capacidad funcional en adultos y ancianos poshospitalizacion
por complicaciones del COVID-19 — estudio longitudinal con seguimiento de seis meses

Débora Vieira de Araljo’, Ana Laura Rodrigues de Lima?, Erika de Cassia Santos Costa3,
José Maria Montiel*, Angélica Castilho Alonso®, Guilherme Carlos Brech®

ABSTRACT | The study aims to evaluate the perception
of health, quality of life and functional capacity during
COVID-19-related hospitalization.
This is a prospective longitudinal study carried out at

six months after
Universidade Sdo Judas Tadeu (USJT) in partnership with
the Instituto Anima Brasil. Thirteen adult participants,
including young and older adults, were evaluated, had a
confirmed diagnosis of COVID-19 and were hospitalized.
A characterization and interdisciplinary questionnaire built
by the researchers was used to assess health perception,
quality of life, and functional capacity of participants. In this
study, participants were followed for a 6-month period
and the main results obtained were: the identification of
a significant increase in walking time after three months
(p=0.002) as well as an improvement in the perception of
quality of life (p=0.002). In addition, the levels of tiredness
and physical activity were evaluated; the mean responses
were “little tired” and “irregularly active,” respectively, and
remained unchanged over six months. Considering that
patients who were hospitalized due to COVID-19 showed
a reduction in the perception of quality of life and walking

time soon after the hospital period, it was identified that
over time they tend to improve these perceptions.

Quality of Life; Physical Fitness; Health;
Perception; COVID-19.

RESUMO | O objetivo do estudo foi avaliar a percepcdo
de saude, a qualidade de vida e a capacidade funcional
dos pacientes durante seis meses apds a internacéo
por COVID-19. Trata-se de um estudo de delineamento
prospectivo longitudinal realizado na Universidade
Sdo Judas Tadeu (USJT) em parceria com o Instituto
Anima Brasil. Foram avaliados 13 participantes adultos,
entre jovens e idosos, que apresentaram diagndstico
confirmado de COVID-19 e foram internados. Foi utilizado
um questionario de caracterizacdo e interdisciplinar
construido especificamente para inquirir a percepcao de
saude, a qualidade de vida e a capacidade funcional dos
participantes. Neste estudo, eles foram acompanhados no
periodo de seis meses, e 0s principais resultados obtidos
foram: a identificacdo do aumento significativo no tempo de
caminhada apds trés meses (p=0,002), bem como a melhora
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na percepcao de qualidade de vida (p=0,002). Além disso, foram
avaliados os niveis de cansaco e de pratica de atividade fisica, e
as respostas médias foram, respectivamente, “pouco cansaco”
e “irregularmente ativo”, as quais se mantiveram inalteradas
ao longo de seis meses. Tendo em vista que 0s pacientes que
foram submetidos a internacdo hospitalar devido a COVID-19
apresentaram reducdo da percepcdo de qualidade de vida e do
tempo de caminhada logo apds o periodo hospitalar, foi identificado
que, com o decorrer do tempo, eles demonstraram tendéncia de
melhora dessas percepcoes.

Qualidade de Vida; Aptiddo Fisica; Saude; Percepcao;
COVID-19.

RESUMEN | El objetivo de este estudio fue evaluar la percepcion
de salud, calidad de vida y capacidad funcional durante seis
meses posteriores a la hospitalizacion por COVID-19. Se trata de
un estudio prospectivo longitudinal, realizado en la Universidade
S&0 Judas Tadeu (USJT) vy el Instituto Anima Brasil. Se evaluaron a
trece participantes, entre adultos jovenes y adultos mayores, que

INTRODUCTION

Health perception can be understood as the individual’s
global health assessment of their own life, based on
objective and subjective aspects. This analysis can be
related to the way people feel and how they are able to
judge qualitative factors of their own lives, especially in
given moments and contexts.

According to the World Health Organization, quality
of life is a concept that relates to an individual’s perception
of how they fit into different aspects of life, as well as their
ability to cope with various events, such as their health,
and how this relates to their life goals and expectations’.
In general, it can involve the perception of different aspects
of life, such as their spiritual, physical, mental, psychological,
and emotional well-being, and how the individual makes use
of their personal, social, and family relationships, and can also
involve educational and socioeconomic factors,among others,
other than the absence of disease or disabling conditions?.

COVID-19 is a disease caused by the SARS-CoV-2
virus, which had its first reports in December 2019 in China,
being responsible for the pandemic situation decreed in
all regions of the planet. Current data estimate that there
are more than 490 million confirmed cases and more than
6 million deaths reported globally, representing a serious

tenian diagnostico confirmado del COVID-19 y se encontraban
hospitalizados por complicaciones de esa enfermedad. Se utilizé
un cuestionario de caracterizacion e interdisciplinario elaborado
por los investigadores para evaluar la percepcion de salud, la
calidad de vida y la capacidad funcional de los participantes.
En este estudio se realizé seguimiento de los participantes durante
un periodo de seis meses, y los principales resultados fueron: un
significativo aumento en el tiempo de caminata después de tres
meses (p=0,002), asi como una mejora en la percepcion de la
calidad de vida (p=0,002). Ademas, se evaluaron los niveles de
cansancio y de actividad fisica, y las respuestas medias fueron
“poco cansado” e “irregularmente activo”, las cuales se mantuvieron
sin cambios durante seis meses. Considerando que los pacientes
que fueron hospitalizados por COVID-19 presentaron una reduccion
en la percepcion de calidad de vida y en el tiempo de marcha tras
el periodo en el hospital, se identificd que con el tiempo tienden
a mejorar estas percepciones.

Calidad de Vida; Aptitud Fisica; Salud; Percepcion;
COVID-19.

public health risk to the world population’, especially
when considering the different variants and their respective
complicating factors. Even in face of several initiatives by
various global organizations to control the pandemic situation,
the main method of prevention was the use of masks and
the vaccination (immunization) of the population’”.

It should be noted that individuals of all ages are
susceptible to infection and to the development of the
manifestations of COVID-19, of which a significant amount
is considered severe, requiring hospitalization and more
selective procedures for the treatment of clinical symptoms.
Literature has shown, however, that the lethality level is
associated with some factors such as age, since older adults
have a greater tendency to develop the severe form; gender,
since males have a higher mortality rate; ethnicity, since racial
and ethnic minorities have a discrepant hospitalization rate;
and pre-existing comorbidities, such as obesity, cardiovascular
disease, diabetes mellitus, among other clinical conditions’.

As for symptoms, patients in the acute phase of
COVID-19 tend to present varied manifestations
depending on their health status, but usually the main
clinical symptoms include cough, fever, nausea, diarrhea,
vomiting, muscle and joint pain, fatigue, anosmia, and,
among the most commonly found in severe cases, there
is acute respiratory failure**. However, some other



manifestations may appear after infection, such as
dyspnea (10.4%), neuropathy (5.1%), fatigue (5.5%),
mental confusion (3.8%), and muscle pain (3.0%)°.

It is noteworthy that severe cases require greater clinical
interventions. In cases of admission to intensive care units
(ICU), mechanical ventilation, neuromuscular blockade,
and sedation therapy are often used as therapeutic
resources, which are associated with the emergence of
new physical, cognitive, and psychological disorders that
may persist even after hospital discharge. And, although a
larger number of individuals infected with SARS-CoV-2
develop mild symptoms, about 20% require hospitalization
for severe clinical conditions’.

According to Greve et al.?, critically ill patients
are prone to musculoskeletal, neurological, and
neuromuscular impacts, and polyneuropathy and diftuse
non-necrotizing myopathy are common conditions
that cause muscle weakness, reduced function, loss or
decrease in quality of life and endurance, symptoms
that may persist long after the infection. The authors
describe that long periods of hospitalization can
generate an imbalance in muscle homeostasis due
to changes in the rhythm of protein synthesis and
degradation, resulting in a gradual decrease in the
renewal of muscle proteins, which tends to cause
greater damage and different clinical manifestations.
These manifestations can affect the functional capacity
of patients due to pathophysiological changes at the
systemic level and prolonged immobilization, which can
result in severe loss of muscle mass, strength, endurance,
and immune status’.

It is noteworthy that the length of hospitalization is
directly related to worse prognosis and disability, becoming
an important factor to be considered in the recovery of
these individuals. One can attribute the loss of muscle
integrity to the loss of mechanical load in antigravitational
muscles, such as the knee extensors and trunk muscles;
in addition, changes in different muscles of the upper
limbs should also be investigated and considered’.

Regarding these individuals’ quality of life, health
perception and ability to perform daily tasks, they tend
to be affected by the persistent symptoms of COVID-19,
especially because they are conditions that were not
usually present before ICU admission. Among the most
common symptoms, arthralgia; fatigue, which varies
from mild to severe in survivors; dyspnea; difficulty
walking slowly or fast; postural imbalance; difficulty

getting up, down or up stairs are common manifestations
after hospitalization'’.

Based on these statements, the suffering of patients
infected by COVID-19 after hospitalization is notorious,
especially because it damages their abilities and their daily
lives. In this context, it is opportune to better understand
the possible clinical implications of the infection in order
to drive appropriate treatment and intervention strategies.
It is worth noting that, in the set of aspects associated
with quality of life, functional capacity and perception
of the person, the actual consequences of long periods
of hospitalization due to COVID-19 are not clear, but
literature has reported significant losses.

Given the above, this study aims at assessing the
perception and influence of hospitalization on health,
quality of life, and functional capacity of individuals after
hospitalization for COVID-19.

METHODOLOGY
Type of study

This is a prospective longitudinal study carried out
at Universidade Sdo Judas Tadeu (US]JT) in partnership
with the Instituto Anima Brasil.

Participants

The study included 13 young and old adults of both
genders, who had a confirmed diagnosis of COVID-19
and were hospitalized due to complications of the
disease. To participate in the research, they had to present
preserved cognitive capacity to answer a questionnaire,
as well as to consent to participate in the study and sign
the informed consent form.

Instrument

'The authors developed a questionnaire on characterization,
health perception, quality of life, and functional capacity.
Participants were characterized through a survey of personal
data, anthropometric traits, and education. In addition,
it included questions about the disease and about the
hospitalization. Finally, there were questions about the
perception of health, current and previous to the disease, at

the level of physical activity and quality of life.



Procedures

'The questionnaire was completed on three occasions.
The first was immediately after hospital discharge;
the second, three months after hospital discharge; and
the third, six months after hospital discharge. Topics were
separated in order to facilitate understanding the results
obtained, with the purpose of defining the existence of
variations in the results of health perception, quality of
life, fatigue level, and performance in physical activities
in the mentioned periods.

Statistical analysis

Data were analyzed using the Shapiro-Wilk test
in order to verify whether the variables were normal,
due to the sample size, and the distribution was not
normal. For the categorical variables the chi-square
test was applied, and for the comparison of the three
moments the Friedman test with Dunn’s post-hoc was
applied, adopting the 5% significance level throughout
the statistical analysis.

RESULTS

All participants (n=13) were from the state of Sdo
Paulo (100%), being 46.1% married, 38.4% single, and
15.2% divorced/widowed. As for education, 46% had
complete higher education and 7.6% incomplete; 15.3%
had completed high school and 7.6% incomplete; and
23% had incomplete elementary school.

Most participants reported having some comorbidity
(53.8%), with diabetes mellitus (23%), heart disease
(15.4%), obesity (15.4%), and high cholesterol (15.4%)
being the most frequent. As for hospitalization, 77% of
the participants were admitted to a public hospital, while
23% were admitted to a private hospital. Other data
characterizing the sample are shown in Table 1.

Regarding the perception of quality of life after
hospitalization, there was variation over the 6-month
period (p=0.002), as shown in Figure 1.

As for perception of health after hospitalization, there
was no variation over the 6-month period (p=0.195), as
shown in Figure 2.

As for physical aspects, no difference was found in
the perception of physical activity level (p=0.323) and
fatigue (p=0.102), as shown in Figure 3.

Walking data, on the other hand, are presented in
Figure 4.

Table 1. Participants’ characterization data

Medium SD
Age (years) 493 (9.
Body mass (kg) 86 (170)
Height (m) 1.64 (£8.2)
Number of individuals living in the same house 2.69 (£113)
Days at the ICU 82.4 (+18.8)
Days of hospitalization in infirmary 59.9 (£26.3)
SD: standard deviation; ICU: intensive care unit.
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Figure 3. Perception of physical activity level and fatigue
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DISCUSSION

The hospitalization and complications resulting
tfrom COVID-19 may promote short and long-term
sequela in survivors, which, however, are still not well
understood®. In this study, participants were followed
for a 6-month period, and the main results obtained
were a significant increase in walking time after three
months, and an improvement in perception of quality of
life. In the first moment, right after the hospitalization
period, the average walking time among participants
was 15 minutes; in the third month it increased to 32
minutes; and in the sixth month there was a decline
in the average walking time, falling to 22 minutes.
In addition, there was an increase in the score of
perception of quality of life, so that over the six months

Physical activity
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the average went from 3 (regular quality of life) to 4
(good quality of life).

Patients in this study, right after hospitalization,
described their health as regular, and there was no
variation in health perception over the 6-month period.
Jacobs et al.'’ observed that the evaluation of general
health post-COVID-19 is associated with the level of
perception of health pre-COVID-19. That is, those who
previously described their health level as excellent or good
are more likely to indicate it as good or very good in the
post-COVID-19 period. In addition, participants who
required oxygen supplementation during hospitalization
accounted for 58% among those who had a self-rated
very good or excellent physical health pre-COVID but
later reported poorer health.

Kingery et al.® found a worsening in the perception
of health in 41.5% of the survey participants, noting
that the more severe the disease, the greater the
reported worsening. The authors also pointed out that
the deterioration of health status, the persistence of
symptoms, and the decline in tolerance to exertion
were reported by most of the participants, not being
homogeneous only among those who had comorbidities
initially or a more severe level of COVID-19.

Strumiliene et al.'! obtained similar results regarding
health status, identifying in participants negative impacts
on social activities due to physical, vitality, and general
health problems. The findings of Anastasio et al.'?
corroborate these results; however, the researchers report
that mental health was constantly referred to as normal
by the respondents, although they experienced a long
period of social isolation and absence of responses to the
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general complications of COVID-19.In this sense, the
importance of maintaining good health is demonstrated,
as participants with better health status before the disease
also reported better conditions during the period of
recovery from COVID-19.

In this study, there was a significant increase in the
score of the quality of life variable between the third
and sixth month after hospitalization. In general, the
quality of life of the study participants was aftected by
hospitalization, since it is associated with compromised
physical, psychological, and emotional well-being,
and may also affect the financial life. Demoule et
al.’ identified a worsening in the quality of life after
admission of patients to the ICU over 12 months, and
7% of patients had significant loss of body mass; 27%,
altered appearance of the neck skin; 22%, alteration in
the voice; 25% started taking medication for depression
or anxiety; and only 44% were able to return to work,
but only part-time.

'The study by Greco et al.™ describes that the quality
of life of people with higher socioeconomic status was
higher than that of people with low socioeconomic
status, among whom 47.4% had no income or a very low
income, and 89.5% of the families received government
assistance. This impact was caused by the COVID-19
pandemic and social isolation, worsening the quality
of life and leaving families in vulnerable conditions.
Thus, as participants lost quality of life due to the
disease and hospitalization, their perception of quality
of life increased.

Based on the results of this study, significant
differences were noticed in the walking time, which
showed a considerable increase in the third month
against the immediate period after discharge. This finding
differs from that of Baptista et al.’*, who found that
more than one third of the participants had reduced
exercise capacity three months after severe infection by
COVID-19, associating this data to lung function and
reduced skeletal muscle mass and function.

Also in their study, Baptista et al.”® revealed that
participants had a hidden reduced exercise capacity since
they did not present clinical signs or even changes in the
6-minute walk test, the condition was only identified
with a cardiopulmonary testing. Thus, the reduced
walking time recorded in our study at the sixth month
may be associated with this finding, since walking time
alone is not enough to determine changes immediately
after discharge or within three months.
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Kingery et al.® also reported in their study a walking
limitation in 22.1% of patients after almost one
year of discharge from COVID-19 hospitalization.
Huang et al.' followed 1,733 survivors of the disease
for six months and found that among those who had
a mean 6-minute walking distance lower than the
expected values, on the COVID-19 severity scale 75%
were between 3 (admitted to the hospital but without
need for supplemental oxygen) and 6 (admitted with
need for extracorporeal membrane oxygenation, invasive
mechanical ventilation, or both), the results being
proportional to the impairment of lung diffusion in
these patients.

Over six months, no significant differences were
identified in the patients’ perceived level of physical
activity, which remained as ‘irregularly active, as well as
in the level of fatigue. These findings are consistent with
those of Anastasio et al.!?, who identified a decrease
in respiratory function and physical activity capacity
in the participants of their study, with reduced oxygen
saturation at rest and during the 6-minute walk test,
especially among those who developed acute respiratory
distress syndrome while in the acute phase. Some of
the factors present in the acute phase that are related
to reduced functional capacity post-COVID-19 are:
the severity of pneumonia; the need for non-invasive
mechanical ventilation during hospitalization; and
worse partial saturation and inspired oxygen fraction
ratio values'’.

Hazarika et al."® carried out the follow-up of patients
after ICU discharge, studying separately those receiving
invasive and non-invasive oxygen therapy, highlighting
that patients receiving invasive mechanical ventilation
present a long-term clinical condition with greater
complications, such as abnormal pulmonary function,
with noticeable changes in the spirometry, showing that
these patients have a restrictive lung pattern in general.

Kingery et al.%, in turn, reported that patients who
have been hospitalized longer tend to have a greater
impairment of functional capacity in the long term,
mainly due to greater impairment of muscle strength.
When associated with COVID-19, this reduction in
functional capacity is worsened by chronic fatigue, a
condition that did not exist before hospitalization.
Strumiliene et al."! found similar results regarding the
improvement of physical activity levels and fatigue.
'The authors reported that two months are not enough
for significant and positive changes to occur in these
symptoms, and after two months of follow-up, most



patients presented fatigue, dyspnea, asthenia, and
reduced level of physical activity.

This study had some limitations. First, the type of
instrument applied, intentionally built for the study, and
its filling out, which was done online, made it difficult for
participants with low socioeconomic status to access it,
as well as for older adults to fill it out without the help
of others. The second limitation is related to the sample:
small, heterogeneous, and without a control group.

As for clinical implications, the study may favor the
identification of post-COVID symptoms and complaints,
especially those that require early and prolonged
intervention, with influence in the different areas and
dimensions associated with the patient’s quality of life.
In this sense, it may serve as a guide for the development
of rehabilitation protocols for COVID-19 survivors
in the short, medium, and long term. In this context,
we highlight the importance of the participation of a
multiprofessional team as a differential in rehabilitation
procedures.

Future studies should assess in detail which areas
and/or dimensions of the individual’s life tend to remain
altered after infection, and also which ones may be
more resistant to multidisciplinary interventions in the

post-COVID-19 period.
FINAL REMARKS

The findings of this study show that patients submitted
to hospitalization due to COVID-19 showed a reduction
in the perception of quality of life and walking time right
after hospitalization, but with a tendency to improve
their health status sometime after hospital discharge.
As for the perception of health, tiredness, and physical
activity, the results show that despite the negative impact
caused by the hospital stay, there was no significant
variation over six months. In this sense, it is noticeable
the need for these patients to be followed by health
professionals in the long term to mitigate and minimize
possible consequences and effects of hospitalization

from COVID-19.
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