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ABSTRACT

Aquatic exercise is recommended for COVID-19 patients, because of its beneficial effects
on function, quality of life, and reduction of fatigue symptoms to the reduction of
shortness of breath for patients with severe symptoms. However, the beneficial aquatic
exercise for increasing quality of life is still a controversial. The aim of this is to assess
the beneficial of an aquatic exercise program on increasing the quality of life of COVID
patients. Systematic searches were carried out in the Pubmed, Scielo and Research Gate
databases. Clinical trials with interventions involving water exercise for individuals with
COVID-19 patients. Methodological quality of studies using the PEDro scale. 49 studies
were found and four were selected: two studies using aquatic exercise were compared
with a control group. The aquatic exercise program includes strengthening, balance,
flexibility and stretching exercises. Program duration, daily frequency, intensity and
progression vary between studies. Beneficial effects of aquatic exercise were found on
quality of life functions. However, only two out of five studies assessing quality of life by
observation have a positive effect on aquatic exercise. However, in this study few or
infrequently carried out these formulations to physiotherapists have carried out evidence
based practice as standard protocols after it was observed that aquatic exercise can be
beneficial for increasing quality of life, because it is well built, with excessive exercise
and load.
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INTRODUCTION
Aquatic

therapy encompasses a range of

challenges that promote health through exercise in

approaches and may include passive immersion in
mineral, hot or cold water. It may also incorporate
the use of saunas, spas or exercise therapy.
Aquatic exercise utilises the principles of
hydrostatics and hydrodynamics to create
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water. The benefits of aquatic exercise are thought
to result from water's unique characteristics
including warmth that reduces pain and muscle

spasm, buoyancy that decreases loading of joints,

resistance to movement through turbulence and
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hydrostatic pressure, and the equal pressure from
all directions applied to an immersed object at a
given depth.

The unique characteristics of exercising in water
may allow people to perform exercises that they
would be unable to perform on land. The basic
principle of aquatic exercise is that water
resistance and the buoyancy of water enable
exercisers to relax.The buoyancy of water
decreases the pressure and burden caused by the
body on the joints. Thus, water facilitates the
exercising of quality of life by COVID-19,
enables the person to perform movements more
easily, and increases the effectiveness of the life.
Some studies determined that aquatic exercise

increased quality of life.

In the literature, beneficial aquatic exercise for
increasing quality of life for COVID-19 patients.
COVID-19 is a multi-organ disease with a broad
spectrum of acute, subacute and long-term
manifestations. Symptoms of acute COVID-19
infection include cough, fever, fatigue, pneumonia
and dyspnoea. Severe respiratory symptoms may
lead to a life threatening respiratory failure
(ARDS; acute respiratory distress syndrome),
resulting in the urgent need for invasive
ventilation at an intensive care unit (ICU). Patients
remain bedridden in a prone position for

extended periods, which can cause post-ICU
muscle weakness,

dysphagia, general

deconditioning, myopathy and neuropathy, as

well as musculoskeletal dysfunctions. It is
estimated that up to 14% of worldwide infected
COVID-19 patients

respiratory infection leading to hospitalization and

develop severe acute

ventilation.
Physical therapists are one of the health
professionals considered extremely important on
the management of people with COVID-19. In
fact, a group of international experts in
cardiorespiratory physical therapy developed a
document with clinical recommendations for
physical therapy management of COVID-19 in the
hospital setting. There is also a Task Force being
prepared that will describe potential rehabilitation

interventions in survivors of COVID-19.

METHOD

We performed a systematic literature search to
enable an evidence-based synthesis of the most
recent, high quality literature reviews (SRs)
evaluating aquatic exercises interventions for
COVID-19 patients. The COVID-19 patients, as
these are the most frequent cardiovascular and
cardiopulmonal disorders with musculoskeletal
treated by aquatic exercises. For this evidence-
based synthesis we systematically searched
PubMed, Scielo, Research Gate and PEDro and
Web. Search terms used were aquatic exercises,
quality of life, physiotherapy. We included studies
published between 2010 and date of last search



3" |CHPR

“INTERDISCIPLINARY INTERVENTION TO IMPROVE QUALITY OF LIFE FOR COVID-19 PATIENT” 53

(Januari 2022) and selected the most recent update
of a systematic review and additional RCTs.
Literature reviews are most effective when

performed using the RCT method.

49 studies identified

32 subjects did not fulfill
| .| inclusion criteria.

15 studies identified

——
[

4 studies identified

Figure 1. Flowchart of the search and selection of articles during the literature review process.

RESULT AND DISCUSSION

This study is the first to evaluate the acceptability
of the aquatic exercise in people with COVID-109.
Overall, participants responded very positively to
the environment and facilities available. A
number of factors were highlighted as facilitators
to the adherence and completion of an eight week
aquatic exercise, including staff support,
enjoyment and a sense of achievement. No
adverse reactions or infections from the water
were reported. The majority of participants
indicated that ifthey had a choice for their future
exercise training mode they would choose aquatic

exercise.

Participants in this study reported a very high level
of enjoyment with the water-based exercise
training sessions. This result is similar to a
previous study where participants reported

enjoyment with being in the water and benefits

from socialising with other people with COVID-
19 following aquatic exercise. The enjoyment was
attributed to the freedom of movement, the feeling
of weightlessness and the ease of exercising in the
water. Enjoyment of exercise training in people
with COVID19 may

especially long-term For the participants in our

influence  adherence,
study, the high level of enjoyment translated to the
great majority of participants indicating they
would choose the water environment for ongoing

exercise training.

In another study of water-based exercise in people
with COVID-19, participant satisfaction and
choice of exercise was not examined, however, the
authors reported that the aquatic exercise
participants seemed to enjoy the exercise
experience more than the land-based exercise
participants. Their hypothesis was that the water
environment provided a new variety of exercise
mode in a more recreational environment, so the
participants perceived the exercise to be easier and
more enjoyable. Comfort during the water-based
exercise training sessions was a major
consideration in the design of our original study.
The water environment was chosen due to the
beneficial properties of the water, especially
buoyancy, which has previously been shown to be
an ideal environment for people with chronic
conditions which limit their ability to engage in

land-based exercise.
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Factors affecting adherence to exercise training in
people with COVID-19 have been previously
examined. In qualitative interviews with
participants following a 12 week progressive
resistance exercise training programme, the main
facilitators identified as enabling adherence to the
exercise training programme were a sense of
achievement and selfmotivation. These factors
were also found as common facilitators in our
study. Illness, predominantly related to
COVID19, is one of the major documented
reasons previously identified as a barrier to
completion of aquatic exercise. In contrast,
ourstudy did not find that the participants’ chronic
lung disease caused them to discontinue attending

the aquatic exercise.

Chest infections were experienced in some
participants, however these did not lead to non-
attendance. No validated questionnaires exist to
examine the acceptability of the water
environment for exercise training in people with

COVID-19, therefore we designed our own
questionnaire. This questionnaire was used in
people with COVID-19 with coexisting physical
comorbidities, therefore, the results of this study
cannot be generalised to all people with COVID-

19.

It is possible that the presence of many different

physical comorbidities (i.e. obesity,

musculoskeletal, orthopaedic, vascular and

neurological conditions) meant the water
environment was well-received by this group.
Opinions of the water environment may be more
variable in people with COVID-19 without
physical comorbidities. This preliminary study
had a small sample size, so future research with
should
acceptability of the aquatic environment in people
with COVID-19 to confirm

Additionally, aquatic exercise was conducted in a

larger sample sizes examine the

these results.

hospital hydrotherapy pool, alternative pool
settings, such as community-based pools with
different temperatures, humidity and facilities,
need to be examined to determine if the findings
from this study can be generalised to community
pools. The cost effectiveness of the aquatic
environment for group-based exercise training

should also be a priority for future research.

The present study assessed the impact of two low-
intensity physical training protocols (floor and
aquatic exercise) on COVID-19, by analyzing
several outcomes. The data suggest that both
modalities of low-intensity physical exercise were
beneficial to patients with moderate to very severe
COVID-19. An interesting finding is that, with the
same exercise intensity, the group submitted to
training in water exhibited additional benefits for
physical capacity in relation to the floor exercise
group. COVID-19 occurs among adults, primarily

from their forties onwards. This may explain the



3" |CHPR

“INTERDISCIPLINARY INTERVENTION TO IMPROVE QUALITY OF LIFE FOR COVID-19 PATIENT” 55

difference between the CG and FG in regard to
age, despite the randomized nature of the study.
However, for the lungs in particular, it is difficult
to distinguish between impacts resulting solely
from physiological aging and those attributed to

the cumulative effect of environmental action.
Thus, cellular changes caused by aging and those
provoked by smoking may involve interrelated
pathogenic mechanisms. Aging can lower the
injury threshold or increase mechanisms involved
in lung damage through smoking. Tobacco smoke
can also act as an environmental factor, disrupting
organ repair and maintenance, contributing to the

aging process.

The present study assessed the impact of aquatic
exercise protocols on COVID-19, by analyzing
several outcomes. The data suggest that both
modalities of low-intensity physical exercise were
beneficial to patients with moderate to very severe
COVID-19. An interesting finding is that, with the
same exercise intensity, the group submitted to
training in water exhibited additional benefits for
physical capacity in relation to the floor exercise
group. COVID-19 occurs among adults, primarily
from their forties onwards. This may explain the
difference between the CG and FG in regard to
age, despite the randomized nature of the study.
However, for the lungs in particular, it is difficult
to distinguish between impacts resulting solely
from physiological aging and those attributed to

the cumulative effect of environmental action.

Thus, cellular changes caused by aging and those
provoked by smoking may involve interrelated
pathogenic mechanisms. Aging can lower the
injury threshold or increase mechanisms involved

in lung damage through smoking.

Tobacco smoke can also act as an environmental
factor, disrupting organ repair and maintenance,
contributing to the aging process. According to
our results, FEV1 increased significantly in the
training groups. This finding corroborates several
literature studies confirming that the rehabilitation
program results in improved spirometry, despite
previous  research  indicating  pulmonary
rehabilitation does not alter pulmonary function.
Nevertheless, the long-term behavior of
pulmonary function after completing a physical
exercise program is unknown. Patients who
presented exacerbation and therefore changed the
medication were excluded. The individuals used

the same drug and dose during the entire study.

Outcome

To be included in this review, the studies should
indicate the functionality and/or muscle strength
as a primary or secondary outcome, assessed by
quality of life tests. Only two studies pointed out
functionality as a primary endpoint. Of the five
studies that evaluated muscle strength, three
presented this variable as the primary outcome and

two as a secondary outcome. Pain was assessed in
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all studies; however, it was considered as the

primary outcome in three of them.

Of the 12 studies included, only the work by Lim

et al. evaluated the functionality without
performing physical performance tests. In this
study, the authors used only questionnaires. The
physical tests most used in other studies to
evaluate the functionality were walking tests that
measure the distance covered in a given time in a
usual speed tests that measure the time to cover a
certain distance at different speeds and the Timed
Up and Go Test (TUG), which was used in 4 of

the 12 studies.

The evaluation of muscle strength of lower limbs
was performed by indirect tests (Chair Stand Test)
in four studies. Only two studies conducted
tests isokinetic

muscle strength using an

dynamometer. Three other studies assessed
muscle strength through isometric testing of lower
limbs with a dynamometer and handgrip strength

test.

Pain is the only outcome present in all studies and
was assessed by a visual analog scale (VAS) of
pain perception or through questionnaires.
Although not an inclusion criterion in this study,
the outcome “pain” was added to the results,

considering that this factor was present in all
analyzed studies. Additionally, pain is one of the

most common symptoms of OA and is associated

with functional limitations caused by the disease
and by the impact of OA on the patients’ quality
of life.

Effects of interventions The studies that compared
a group of aquatic exercises and a control group
found benefits of aquatic exercise, in terms of

functionality, with physical performance tests.
However, Hale et al. found no difference between
the group that received the intervention with
aquatic exercise and the control group, as both
showed improved functionality. Of the studies
that performed the 30-Second Chair Stand Test
only Arnold and Faulkner found a significant
improvement after the intervention. The group
that performed aquatic exercises and participated
in educational sessions for the prevention of falls
increased by 12% the number of repetitions versus

the other two groups.

Significant effects of aquatic exercise were found
in muscle strength compared to the group without
intervention in two studies, which reported an
increase of 5-10% of the isometric strength of the
hip abductor muscles, 45% in the knee extensors,
11.5% in the hip extensors, and 14.3% in the hip
abductors. On the other hand, Fisken et al. found
no effect of aquatic exercise in the evaluation
through manometry. Pain levels also showed
controversial results. Three studies reported
reduced pain after the intervention. However, in

the study by Fisken et al.both groups had a
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reduction in pain, but with no difference between
them. On the other hand, Wang et al. and Wallis
et al. found no significant effects of aquatic

exercise in reducing pain.

CONCLUSION

It was concluded that aquatic exercise is beneficial
quality of life for COVID-19 patients.
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