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Abstract
Objective: To analyze the published studies that investigated the physical function, activities of

daily living and health-related quality of life in COVID-19 survivors.

Design: Systematic review.

Methods: We searched MEDLINE/PubMed, Scopus, SciELO, and Cochrane Library for studies

that evaluated the physical function, activities of daily living and health-related quality of life

after COVID-19 from the earliest date available to July 2021. Two independent reviewers screened

and selected the studies. The Newcastle Ottawa Scale was used to evaluate methodological quality.

Results: We included 35 studies in this systematic review. Of the 35 studies included, 28 were

cohort, and 7 cross-sectional studies The studies demonstrated that COVID-19 survivors had

reduced levels of physical function, activities of daily living, and health-related quality of life.

Furthermore, incomplete recovery of physical function, and performance in activities of daily living

were observed 1 to 6 months post-infection.
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Discussion: Physical disability and reduction in health-related quality of life is a common condition

in post-COVID-19 and impairments may persist up to 1 to 6 months. Researchers and clinicians

can use these findings to understand the potential disabilities and rehabilitation needs of people

recovering from the COVID-19.
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COVID-19, post-acute COVID-19 syndrome, international classification of functioning, disability

and health, quality of life
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Background
Coronavirus disease (COVID-19) is a highly
infectious respiratory infection disease, which
leads to dysfunction of respiratory, physical,
and psychological performance of patients.1,2

COVID-19 infection significantly increased mor-
tality risk and the burden of disability in most sur-
vivors, regardless of symptom severity at onset.1–3

New evidence on the COVID-19 pandemic is
being published daily.4 Knowledge about
COVID-19, including its presentation and treat-
ment, is changing very rapidly, and guidelines
are quickly being created and updated.5 As
COVID-19 is a multisystemic disease, many
cases will require a total rehabilitation effort by
the multidisciplinary team to enable recovery.6

Considering the increasing number of
COVID-19 cases and the significant proportion
of people who are hospitalized and require
ICU care for the management of infection,
COVID-19 is also likely to have an important
impact on the functionality and quality of life
of survivors.7,8 However, due to short duration
of the SARS-CoV-2 pandemic, only a limited
and scattered body of scientific evidence is
available on physical function and health-related
quality of life consequences of COVID-19.7,8

Another important aspect in patients with
COVID-19 who are hospitalized is that long
periods of movement restrictions and the own
hospitalization can reduce physical function,
because of reduced muscle strength, joint mobil-
ity, and respiratory capacity, among others. In
consequence, there are losses in performing

daily living activities, reducing the patient’s
autonomy and independence and, negatively
impacting their quality of life.9,10 A better
understand of functional repercussions of
COVID-19 can be of help in designing and
implementing strategies and interventions
focused on the recovery of disability that can
improve the quality of life of this population.9,10

Recently Pizarro-Pennarolli et al.,11 published
a systematic review to understand the impact of
COVID-19 on activities of daily living perform-
ance of adult patients and to describe the
common scales used to assess performance of
activities of daily living on patients
post-COVID-19. In the nine studies included,
all demonstrated reduced performance in activ-
ities of daily living revealing a vital worsening
of functional ability in activities of daily living
performance and consequently loss of independ-
ence in COVID-19 patients after the acute phase
of infection.11 Despite this, as far as we know,
there is no published systematic review that ana-
lyzed the impact of COVID-19 on the physical
function, and health-related quality of life of sur-
vivors. The aim of this systematic review is to
analyze the published studies on physical func-
tion, activities of daily living and health-related
quality of life in COVID-19 survivors.

Methods
This review was developed in accordance with
Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)
guidelines.12
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Eligibility criteria
We included published peer-reviewed studies
that investigated the physical function, activ-
ities of daily living and health-related quality
of life after COVID-19. Eligible studies
should meet the following criteria: (a)
included adult patients post-COVID-19 infec-
tion for the first time; (b) studies that assessed
physical function, activities of daily living
and/or health-related quality of life in
COVID-19 survivors. Review studies, guide-
lines and case studies were excluded. In add-
ition, studies in which patients were
re-infected and diagnosed by covid-19 were
excluded.

Database and search strategy
We searched for references on MEDLINE/
PubMed, SciELO, Scopus and the Cochrane
Library without language restrictions.
Additionally, we search for studies in google
scholar. The electronic databases were
searched from inception to July 21st, 2022. A
standard protocol for this search was developed
and whenever possible, controlled vocabulary
(Mesh term for MEDLINE/PubMed) was
used. Key words and their synonymous were
used to sensitize the search.

The strategy developed by Higgins and
Green13 was used for the identification of
studies in MEDLINE/PubMed. To identify
studies in other database we adopted a search
strategy using similar terms. Two groups of
keywords were used for the preparation of the
search strategy: participants and outcomes.
The full search strategy can be found in
Electronic Supplementary File 1 for independ-
ent replication.

We checked the references used in articles
included in this systematic review to identify
other potentially eligible studies. Authors
were contacted by e-mail to obtain information
for ongoing studies, confirmation about data
and any additional information considered rele-
vant for the analysis.

Data collection and analysis
Potential studies for the systematic review were
initially selected according to their titles and
abstracts and the pre-defined search strategy.
Selection of studies records from databases
and other resources will be uploaded to a data-
base created by EndNote X7.8 software
(Clarivate, Philadelphia, PA). Two authors
independently evaluated the abstracts of each
study. If at least one of the authors considered
the study eligible for the systematic review,
the full text was obtained for complete assess-
ment. Two reviewers independently assessed
the full text of selected articles to verify if
they met the inclusion criteria.

Two authors independently extracted data
from the published reports using standard
data extraction forms adapted from Higgins
and Green.13 Characteristics of study popula-
tion, follow-up period, rates of missing data,
outcome measures, and results were reviewed.
In case of any disagreement, authors discussed
the reasons for their decisions and a consensual
decision was made. If necessary, further infor-
mation was requested by e-mail to the corre-
sponding authors of specific publications.

Risk of bias in included studies
The quality of studies included in this system-
atic review was scored by two researchers
using the Newcastle Ottawa Scale (NOS)
(with a score ranging from 0 to 9 points). The
NOS is a review tool for evaluating risk of
bias in observational studies. The scale consists
of four domains of risk of bias assessment; (i)
selection bias; (ii) performance bias; (iii) detec-
tion bias and; (iv) information bias.14

Results

Description of selected studies
The initial search led to the identification of
5195 abstracts, from which 95 studies were
considered as potentially relevant and were
retrieved for detailed analysis. Initially the
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5101 studies were excluded after reading the
title and abstracts, for not meeting the eligibil-
ity criteria. After a complete reading of 94 arti-
cles, 59 were excluded (reasons presented in
the flowchart), resulting in 35 studies15–49

that met the eligibility criteria. Figure 1
shows the flow diagram of studies in this
review according to PRISMA guidelines.

Of the 35 studies included in this review, 28
were cohort, and 7 cross-sectional studies.
Twelve studies evaluated only physical func-
tion,15–17,19–21,33,37,43,45,47,48 two studies evalu-
ate only activities of daily living24,49 and
eighth only the health-related quality of

life.23,29,30,32,39,40,42,46 Five studies evaluated
physical function and activities of daily
living.27,28,36,38,41 Five studies evaluated phys-
ical function and health-related quality of
life18,22,25,26,34 two studies evaluated physical
function, activities of daily living and
health-related quality of life,31,35 and one study
evaluated daily living activities and
health-related quality of life.44 For each study,
design, sample size, sex, outcomes measures
and key findings were extracted (Table 1).

COVID-19-related outcomes on physical
function, activities of daily living, and
health-related quality of life in included studies

Figure 1. Search and selection of studies for systematic review according to PRISMA.
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are listed in Table 2. All studies included in this
review showed a decline in physical function:
peripheral and respiratory muscle strength
assessed by handgrip strength and Medical
Research Council Muscular, and maximal
inspiratory pressure/maximal expiratory pres-
sure, Pulmonary functions (forced vital capacity
and forced expiratory volume in 1 s) assessed by
spirometry, and measurement of carbon monox-
ide diffusing capacity. Physical performance was
assessed by 6-min walk test and shuttle walk test,
1 min sit to stand, 10 sit-to-stands, Short
Physical Performance Battery, 2-min walk test,
clinical frailty scale and fatigue assessed by
Chalder Fatigue Scale, Fatigue Scale, and
visual analog scale to evaluate physical fatigue.

The findings revealed a decline in daily living
activities of assessed by Barthel of activity of
daily life, Lawton scale, and PROMIS Item
Bank v1.0—Dyspnea Functional Limitations–
Short Form 10a, and post-COVID-19
Functional Status scale. Additionally, a decline
in health-related quality of life alsowas observed.
Euro Quality of Life with visual analog scale,
EuroQol five-dimension five-level, Patient-
Reported Outcomes Measurement Information
System (PROMIS1Scale v1.2—Global Health),
andShort-Form36-itemquestionnairewereused.

The NOS was applied to score and classify
the quality of these studies, as displayed in
Table 3. According to NOS 13 (37.14%) of
the 35 studies were classified as “Good
studies”, 19 (54.28%) as “Satisfactory Studies”
and 3 (8.58%) as “Unsatisfactory Studies”
quality ranking. The minimum and maximum
scores were, respectively, 3 and 8 points. The
items with lower proportion of compliance
were adequacy of follow-up of cohorts, compar-
ability of cohorts based on the design or ana-
lysis, and selection exposed cohort.

Discussion
This systematic review indicate that
COVID-19 survivors can have a reduction in
physical function, individuals’ ability to
perform activities of daily living and their

health-related quality of life 1 to 6 months post-
infection. Our systematic review expands the
knowledge about the impact of COVID-19 on
the activity of daily living and additionally
includes other important outcomes such as
physical function and health-related quality of
life. Thus, this systematic review is important
because it analyzes the impact of COVID-19
on important outcomes for COVID-19 survi-
vors. the eligibility of physical function, activ-
ities of daily living and health-related quality as
outcomes in this systematic review is important
because they are related to prognosis in patients
with chronic diseases.50–52

Post-acute COVID-19 is defined as persist-
ent symptoms and/or delayed or long-term
complications beyond 4 weeks from the onset
of symptoms. There are increasing reports of
persistent and prolonged effects after acute
COVID-19.10 Thus, this systematic review is
important because it analyzes the impact of
COVID--19 on pulmonary function tests, func-
tional and exercise capacity, fatigue, and
health-related quality. Nalbandian et al.,10 rein-
forces the need for systematic studies of seque-
lae after recovery from acute COVID-19 with a
focus on developing new evidence-based
multidisciplinary team approaches to care for
these patients and to inform research priorities.
Furthermore, decreased levels of physical func-
tion, physical performance and exercise cap-
acity are associated with an increased risk of
mortality in the general population and in
people with chronic diseases.50–54

Our results show that there is a reduction in
physical and pulmonary function tests in
COVID-19 survivors. Specifically, post-
infection COVID-19 patients showed impaired
lung function, muscle strength, exercise cap-
acity and persistent fatigue. Patients also had
reduced performance in functional tests such
as Short Physical Performance Battery Test,
2-min walking test, and 1-min sit-to-stand
test. Our findings are consistent with those of
recent reviews, in which acute
post-COVID-19 patients suffer from changes
in respiratory function, fatigue, muscle

10 Chronic Illness 0(0)
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weakness and disability.55–58 Welch et al.59

point out that declines in function/quantity of
muscle mass in six months can result in acute
sarcopenia, which has affected patients with
COVID-19. According to Iqbal et al.,60 persist-
ent respiratory symptoms are consistent with
findings from previous outbreaks of
SARS-CoV that demonstrated a restrictive
pattern of lung function metrics consistent
with the resultant muscle weakness six to
eight weeks following hospital discharge.
They also reported that the persistence of func-
tional symptoms could be exacerbated in the
context of social distancing and isolation.60

Our results also showed that there is a reduc-
tion in activities of daily living in COVID-19
survivors. In a recent systematic review,
Pizarro-Pennarolli et al.,11 identified nine
studies that assessed performance of activities
of daily living using six different scales:
Barthel Index, Activities of Daily Living
Score, Functional Independence Measure,
Composite Functional Score, Modified
Rankin Scale, and EQ-5D-5L. In accordance
with our results, they reported that in all
included studies, the findings revealed a
decline in activities of daily living performance
after COVID-19 infection regardless of the
scale applied.11 For Belli et al.,38 this generates
loss of autonomy and independence for the
patient, which can negatively impact their
quality of life.38

Clemente-Suárez et al.61 reported that the
COVID-19 negatively influences motor behav-
ior, levels of regular exercise, nutritional pat-
terns, and psychological status.61 In addition,
immobilization during acute illness also can
cause loss of physical functions with impact
on activities of daily living. These factors
may be associated with physical and functional
decline and reduced performance in activities
of daily living. Thus, further research is
needed to determine the factors associated
with reduced functioning and activities of
daily living, as well as to identify the best
rehabilitation strategy to improve functioning
and activities of daily living after COVID-19.

Quality of life is a particularly important
outcome in studies involving COVID-19 survi-
vors. Our results also showed that there is a
reduction in health-related quality of life in
COVID-19 survivors. Valent et al.,46 reported
that physical and psychological sequelae may
be more frequent in COVID-19 patients
because of restriction of visitation, and con-
straints on social as well as rehabilitation sup-
ports due to the risk of transmission. Iqbal
et al.,23 describes that, after recovery, the
COVID-19 survivors often experience discrim-
ination and prejudice because of the commu-
nity’s irrational fear that they are still
contagious. Thus, it is important to dispel any
myths reinforcing the idea that a COVID-19
survivor is still contagious after recovery to
help reduce the stigma and allow rapid reinte-
gration of the individual into society.23

Considering the global scale of this pan-
demic, it is expected that the healthcare needs
for patients with sequelae of COVID-19 will
continue to increase for the future. A compre-
hensive understanding of patient care needs
beyond the acute phase is necessary and will
help in the development of infrastructure and
healthcare for improved quality of life and
physical health of survivors of COVID-19 in
the long term.

Prioritization of follow-up care may be con-
sidered for those at high risk of post-acute
COVID-19, including those who had severe
illness during acute COVID-19 and/or required
care in an ICU, and those with the highest
burden of persistent symptoms.10 Nalbandian
et al.10 reported that it is clear that care for
patients with COVID-19 does not complete at
the time of hospital discharge, and interdiscip-
linary cooperation is needed for comprehensive
care of these patients in the outpatient setting.10

Rehabilitation programs after early hospitaliza-
tion can minimize functional losses and
improve quality of life. Sheehy et al.,9

suggest that a thorough assessment and an indi-
vidualized, progressive treatment plan which
focuses on functioning, and return to participa-
tion in society will help each patient to
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maximize their functioning and quality of life.
Careful consideration on the rehabilitation
environment will ensure that all patients
recover as completely as possible.9 Thus, the
available findings in this systematic review
can be used to understand the potential disabil-
ities and rehabilitation needs of people recover-
ing from the COVID-19.

Despite the important findings presented, the
results of this systematic review are limited by
the lack of high-quality, larger, multicentric
and long-term studies. Results were limited by
heterogeneity of studies, insufficient standard-
ization, and absence of control for confounders
in individual studies. A main limitation of the
included studies is the small sample sizes. In
addition, included studies reported a mixture
of cohort sampling (hospitalized, community,
and mixed), different follow-up timepoints,
and data collection measures, which likely con-
tributed to the detected heterogeneity.

Conclusion
Physical disability and reduction in
health-related quality of life is common in
COVID-19 survivors 1 to 6 months post-
infection. These results highlight the need for
a long-term follow-up of those patients and
for rehabilitation programs. Rehabilitation
studies are warranted, especially low-cost strat-
egies, to prevent and treat functional declines.
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