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IMPACTO DE UNA INTERVENCION DE
EJERCICIO ACUATICO SOBRE LA FATIGA
Y LA CALIDAD DE VIDA EN PACIENTES
POST-COVID-19

RESUMEN

Objetivos; Material 'y métodos; Resultados;
Discusion; Conclusiones.

Palabras clave: (3-10).

IMPACT OF A WATER-BASED EXERCISE
INTERVENTION ON FATIGUE  AND
QUALITY OF LIFE IN POST-COVID-19
PATIENTS

ABSTRACT

Recovery from COVID-19 can involve long-lasting
symptoms such as fatigue and reduced quality of life.
Water-based exercise programs may be appropriate
for improving these outcomes, but their effectiveness
has not been explored in post-COVID-19 patients.
Therefore, the objective of this study was to evaluate
the effects of an 8-week water-based exercise
program on fatigue levels and quality of life in post-
COVID-19 patients. A total of 21 (15 females, 6
males) post-COVID-19 patients aged 58.15+17.71
years completed water-based exercises twice weekly
for eight weeks. Fatigue was assessed via the
Multidimensional Fatigue Inventory (MFI-20), and
quality of life was measured via the EQ-5D-5L
guestionnaire. Changes were analyzed pre- and post-
intervention using matched-pairs Wilcoxon test and
factorial analysis of variance. Fatigue levels showed
minimal changes overall, as they were low (MFI total
score of 53.43+10.54 pre-intervention). Most
participants had good quality of life scores, with no
issues in self-care or daily activity. However, overall
health status remained unchanged, possibly due to
participants’ good pre-intervention health (score of
77.06+17.59 pre-intervention). Water-based exercise
programs can help maintain quality of life and fatigue
levels in post-COVID-19 patients. These findings
highlight their role as safe, inclusive, and supportive
rehabilitation options, especially for individuals
recovering from mild to moderate COVID-19. Future
studies should explore longer interventions and more
serious conditions to further explore the benefits of
water-based exercises.

Keywords: therapeutic exercise, aquatic exercise,
rehabilitation, physical capacity, recreation.
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INTRODUCTION

COVID-19 has been widespread since 2019, leading
to a global pandemic and more than 768 million
confirmed cases worldwide (Organization, 2022).
The most common acute symptoms in COVID-19
patients include fever (81%), cough (58%), fatigue
(38.5%), and dyspnea (26.1%) (Alimohamadi et al.,
2020). The severity and duration of these symptoms
vary widely, with some individuals recovering fully
within a few months and others experiencing
prolonged and debilitating effects. Indeed, several
symptoms have been reported to last longer (more
than two months after infection), leading to so-called
long-term or post-COVID-19 (Descatha et al., 2023).
The most common post-COVID-19 symptoms are
fatigue; cognitive disorders; and emotional and
psychological effects, such as anxiety, depression, or
mood swings and pain, which last even two years
after infection (Fernandez-de-las-Pefias et al., 2024).
A concerning number of patients experience
persistent symptoms after mild or moderate COVID-
19, including fatigue, exertion intolerance,
headaches, myalgia, neurological and cognitive
deficits, and orthostatic disturbances, all of which can
significantly affect their quality of life (Augustin et
al., 2021; Della-Constanza et al., 2022). Studies
estimate that 2%-10% of all COVID-19 patients
continue to experience impairments even one year
after infection (Tran et al., 2022). These symptoms
can vary in intensity and duration, affecting daily life
and productivity for some individuals long after the
initial infection (Fernandez-de-las-Pefias et al., 2024).

Post-COVID-19 conditions often mirror myalgic
encephalomyelitis and chronic fatigue syndrome,
which can significantly impact quality of life and be
profoundly debilitating (Deumer et al., 2021).
Fatigue is defined by an intense sense of weakness,
exhaustion, and a reduced ability to perform physical
or mental tasks, which is disproportionate to recent
activity (Rudroff et al., 2020). It is a complex
condition influenced by both central regulatory
processes (such as homeostasis) and psychological
factors, including mood and motivation (Chaudhuri
& Behan, 2004). Estimates indicate that
approximately one-third of individuals experience
fatigue persisting for three months or longer
following their initial COVID-19 infection
(Alkodaymi et al., 2022). In line with this, recent
findings revealed that fatigue was more than twice as

prevalent in individuals with COVID-19 than in
matched non-COVID-19 controls (Hartung et al.,
2022). Notably, fatigue was especially common
among younger patients and those who experienced
only mild or moderate acute COVID-19 (Bungenberg
et al., 2022). Moreover, ongoing post-COVID-19
symptoms that affect both physical and mental well-
being can significantly reduce quality of life. These
symptoms frequently impair social connections,
employment, and the capacity to carry out everyday
tasks, which lowers quality of life. Indeed, one
systematic review reported decreased health-related
quality of life in 52% of post-COVID-19 individuals
(Sanchez-Ramirez et al., 2021). Since fatigue leads to
weakness, exhaustion, a reduced ability to perform
physical or mental tasks and overall reduced quality
of life, it is essential to find strategies to improve
these conditions.

Physical exercise is one of the most promising ways
to improve physical and psychological conditions
impaired by COVID-19 (Jimeno-Almazan et al.,
2021). Indeed, physical exercise enhances
cardiorespiratory fitness, rebuilds muscle strength,
and improves overall functional capacity, all of
which are reduced following COVID-19 infection
(Franklin et al., 2022). Specifically, post-COVID-19
patients who engaged in respiratory training and
exercise-based rehabilitation programs presented
increased exercise capacity, reduced shortness of
breath, and improved quality of life compared with
those receiving standard care (Harris, 2023).
Additionally, a recent study that applied a 6-week
intervention consisting of strength and endurance
exercises reported improvements in quality of life,
reduced fatigue levels, improved lung capacity and
improved functional status and muscle strength in
post-COVID-19 patients (Kogel et al., 2023). Studies
involving 8-week programs of concurrent training,
which combine resistance and aerobic exercises, have
demonstrated significant improvements in
cardiovascular fitness and muscle strength in post-
COVID-19 patients (Jimeno-Almazan et al., 2023;
Jimeno-Almazén et al., 2022). Overall, a recent
comment regarding exercise and post-COVID-19
patients concluded that carefully integrating exercise
into rehabilitation plans, tailoring the intensity to
match the patient’s symptoms and capabilities, and
gradually increasing as they progress are
recommended (Ladlow et al., 2024).
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Although several studies have investigated the effects
of various exercise programs, there are limited
studies which have incorporated water exercise as a
therapeutic form of exercise for post-COVID-19
recovery in adults. Several studies have examined
how a water-based exercise program affected lung
function in kids with COVID-19 who were 10 to 12
years old. Following a water-exercise intervention,
the authors of previously mentioned research
observed a considerable improvement in tiredness,
quality of life, and lung function (Ogonowska-
Slodownik et al., 2023; Ogonowska-Slodownik et al.,
2025). There are numerous benefits of water-based
exercises. Owing to its properties such as buoyancy,
which minimizes joint stress, water enhances muscle
strength and endurance through natural resistance
(Bergamin et al., 2012). Water activities improve
cardiovascular fitness and flexibility and promote
better balance, especially in older adults or those with
mobility issues (Nascimento et al., 2020). Moreover,
exercise in water reduces stress and improves mood
by stimulating relaxation and lowering anxiety (Yoo,
2020). Exercises in water have been shown to be
effective therapeutic strategies for decreasing fatigue
and improving quality of life for several conditions,
such as multiple sclerosis, COPD and various kinds
of cancer (Cantarero-Villanueva et al., 2013;
Kargarfard et al.,, 2012). Specifically, one study
reported that patients with multiple sclerosis in the
aquatic exercise group showed notable improvements
in fatigue and health-related quality of life subscores
after 8 weeks compared with those in the control
group with no exercise (Kargarfard et al., 2012).

Few studies have investigated how water-based
exercise interventions might help reduce fatigue
levels and enhance quality of life in post-COVID-19
patients. This study explored whether structured
water-based exercise interventions might help reduce
fatigue levels and enhance quality of life in post-
COVID-19 patients. The hypothesis was that post-
COVID-19 patients would have reduced fatigue
levels and improved quality of life following the
water-based intervention.

METHODS
Participants and study design

Adults who had recovered from COVID-19 and were
ready to join an 8-week exercise program were

invited to participate in this study. The participants
could join the swimming program at no cost,
provided that they met the eligibility criteria and did
not have any acute injury or illness preventing them
from taking part. The study included post-COVID-19
patients from Slovenia, Serbia, and Croatia as part of
the EU-funded collaborative post-COVID-19 Swim
project (Project number 101050089, ERASMUS-
SPORT-2021-SSCP Small Scale Partnerships). This
partnership involved the Slovenian Swimming
Association, Hospital Golnik, Serbia’s Faculty of
Sport and Physical Education, and a Croatian
swimming club. Each participant provided informed
consent, and the study was approved by the
University of Split’s Faculty of Kinesiology Ethics
Board on February 6, 2023 (document number 2181-
205-02-05-23-004). Being older than 18, having
contracted COVID-19 more than six months prior,
and exhibiting ongoing symptoms were the
requirements for admission. The study excluded
participants with acute injuries, acute illnesses, or
physical and mental disabilities that prevented them
from participating in the examinations. It is important
to note that included participants had light to
moderate COVID-19 condition and none of them was
hospitalized. The characteristics of the participants
are presented in Table 1.

Variable Mean Min Max SD

Age (years) 58.15 2274 8350 17.71
Body height (cm)  167.79 15250 191.00 10.53
Body mass (kg) 76.09 50.20 109.70 16.34
Times infected 127 100 400 0.71

The study included an initial test (pre-intervention),
an 8-week intervention, and a final test (post-
intervention), with identical assessments conducted at
the start and end. Out of the 72 participants who were
initially enrolled,21 (15 female, 6 male) participants
aged 58+17 years completed the program and were
assessed at both testing points for investigated
variables in this study. The participant flow diagram
is presented in Figure 1.
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Figure 1. Participant flow diagram.

Intervention protocol

The 8-week intervention included two weekly, hour-
long swimming and water exercise sessions in an
indoor pool, totaling 16 sessions. Exercises in both
deep and shallow water were part of the eight-week
intervention, which began in March 2023. The
program consisted of 16 sessions for the subjects,
which were held twice a week in an indoor pool and
lasted an hour each. It was carried out in deep water
in Zagreb (Croatia) and Velenje (Slovenia) with a
pool length of 25m, 180cm deep, water temperature
26.5 degrees, and humidity 60%. The program was
carried out in both shallow and deep water in
Ljubljana and Kranj (25m pool length, half pool
130cm deep and half pool 3m deep, water
temperature 27 degrees, humidity 60%). Crucially,
two intervention plans were provided based on the
participants' medical and physical circumstances. In
particular, the shallow-water program comprised
people with certain medical issues and restricted
physical capacity, while the deep-water program
included people in better physical condition and free
of chronic ailments. Following the initial testing
phase, when skilled investigators assessed
participants' functional capacity and under the
guidance of a medical professional, the participants
were divided into groups. Both programs featured
warm-up, cardio, mobility, strength, and flexibility
exercises; even for the deep-water participants, some
of them were done in shallow water. There were four
components to the shallow water program. Easy
warm-up activities were included in the first ten
minutes and strengthening exercises using a variety
of equipment were included in the second twenty
minutes. The third phase, which lasted fifteen
minutes, had cardiovascular activities including
leaping, hopping, and skipping; the fourth section,
which lasted fifteen minutes, contained cool-down
and flexibility exercises. The deep-water program
started with basic warm-up activities in shallow water
(5 minutes), which were followed by a 15-minute
warm-up in the deep pool that included slow
swimming and observation skills. An emphasis on
breathing technique and swimming skill (15-20
minutes), a range of shallow-water activities mostly
centered on strength training, and interval swimming
(10-15 minutes) came next. The class concluded with
ten to fifteen minutes of low-intensity swimming and
water-based flexibility exercises. An expert coach
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and swimming instructor meticulously developed the
intervention program, and the doctor made
adjustments to make it the most effective program for
the altered lung function brought on by the COVID-
19 condition. For a detailed outline of the program,
see
https://www.canva.com/design/DAFtfJ7tLKE/znmzfh
GOWiism_lavpGfOw/edit.

Variables

The variables in this study consisted of
anthropometric indices (body mass, body height),
demographic characteristics (gender, age), fatigue
inventory scores, and quality of life questionnaire
scores.

The Multidimensional Fatigue Inventory (MFI-20)
was used to assess fatigue levels. There are five
subscales in the MFI: 1. (items 1, 5, 12, 16) general
fatigue; 2. (items 2, 8, 14, and 20) Physical fatigue; 3.
(items 3, 6, 10, 17) decreased activity; 4. (items 4, 9,
15, 18) decreased motivation; and 5. (items 7, 11, 13,
and 19) mental fatigue. Four items make up each
subscale, and responses can be given on a 5-point
Likert scale (1 being true and 5 being false). Higher
fatigue levels are indicated by higher scores. The
MFI consists of 5 subscales, each ranging from 4-20
points, in addition to a total score derived from the
sum of results across these subscales. The maximum
total score of 100 points represents the highest
fatigue level, whereas a score of 20 points represents
the highest fatigue level for each subscale (Smets et
al., 1995).

Quality of life was assessed via the European Quality
of Life-5 Dimensions-5 Levels (EQ-5D-5L), which is
a standardized instrument used to measure health-
related quality of life across five key dimensions:
mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression. Each dimension is evaluated
on a 5-level scale—ranging from no problems to
extreme problems—to capture the respondent's
perceived health state more precisely. In addition to
the five dimensions, the EQ-5D-5L includes a visual
analog scale (VAS), where participants rate their
overall health on a scale from O (worst imaginable
health) to 100 (best imaginable health).

All questionnaires were completed online (via
Google sheets) with supervision and instructions
from experienced researchers.

Statistical analysis

All variables were checked for normality using the
Kolmogorov-Smirnov test. Descriptive statistics
included means, standard deviations, frequencies and
percentages. The Wilcoxon matched pairs test was
used to determine the differences in fatigue levels
between two testing points (pre-intervention vs. post-
intervention) for the total sample and stratified by
sex. Differences between pre- and post-intervention
across genders in health status were calculated using
2x2 (time x sex) analysis of variance. The
percentages of individuals with and without
identified health-related quality of life issues were
calculated. All analyses were conducted via Statistica
v15, and a p value of 0.05 was applied.

RESULTS

Table 2 displays descriptive statistics and differences
in fatigue levels between the pre- and post-
intervention testing points in fatigue levels. In the
total sample, the only significant change was noted in
the reduced motivation score, with higher scores at
the post-intervention testing point. In females, the
MFI total score significantly increased at the post-
intervention testing point. There were no significant
changes from pre- to post-intervention testing in
males.

The percentages of individuals with and without
identified health-related quality of life issues are
shown in Table 2. The majority of the subscales were
dominated by no observed issues, whereas there was
a change (reduction) in anxiety/depression frequency
in the postintervention period. The majority of
participants reported no issues in self-care or usual
activities.

Differences between pre-intervention and post-
intervention in health status according to sex are
presented in Figure 2. There were no significant
changes from pre-to post-intervention; result at pre-
intervention was 77.06£17.59, while at post-
intervention it was 78.76+13.89 (F= 0.04, p=0.84),
and there was no significant difference between
genders or in the interaction (time x sex).
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Table 2. Descriptive statistics and differences in fatigue levels between pre- and post-intervention testing points in
fatigue levels

Pre-intervention Post-intervention Wilcoxon test
Mean SD Mean SD z p
Total (n=21)
General fatigue 10.19 2.23 10.52 1.89 0.28 0.78
Physical fatigue 11.67 2.52 11.95 2.25 0.65 0.51
Reduced activity 11.81 2.40 12.10 151 0.45 0.65
Reduced motivation 10.05 2.64 11.14 1.59 2.10 0.04
Mental fatigue 9.71 2.51 10.52 1.29 1.56 0.12
MFI total 53.43 10.54 56.24 6.06 1.62 0.10
Female (N=15)
General fatigue 9.93 2.58 10.47 1.88 0.27 0.79
Physical fatigue 11.47 2.67 11.93 2.46 0.94 0.35
Reduced activity 11.40 2.69 12.20 1.52 1.38 0.17
Reduced motivation 9.80 2.68 11.13 1.19 1.99 0.05
Mental fatigue 9.60 2.75 10.67 1.18 1.64 0.10
MFI total 52.20 11.66 56.40 5.78 2.07 0.04
Male (N=6)
General fatigue 10.83 0.75 10.67 2.07 0.01 1.01
Physical fatigue 12.17 2.23 12.00 1.79 0.42 0.67
Reduced activity 12.83 0.98 11.83 1.60 1.60 0.11
Reduced motivation 10.67 2.66 11.17 2.48 0.73 0.47
Mental fatigue 10.00 2.00 10.17 1.60 0.18 0.86
MFI total 56.50 6.95 55.83 7.28 0.63 0.53

Legend: MFI - Multidimensional Fatigue Inventory, SD — standard deviation

Table 3. Frequencies and percentages of individuals with and without identified issues in health-related quality of
life.

Variable Pre-intervention Post-intervention
Mobility n (%) n (%)
No issue 14 (70) 11 (55)
Issue 6 (30) 9 (45)
Selfcare

No issue 18 (90) 19 (95)
Issue 2 (10) 1(5)
Usual activities

No issue 17 (85) 18 (90)
Issue 3(15) 2 (10)
Pain/discomfort

No issue 11 (55) 9 (45)
Issue 9 (45) 11 (55)
Anxiety/depression

No issue 9 (45) 11 (55)
Issue 11 (55) 9 (45)
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Current effect: F(1, 15)=0.35, p=0.56
Vertical bars denote 0.95 confidence intervals
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Figure 2. Differences between pre-intervention and
post-intervention in health status according to sex.
VAS — visual analog scale.

DISCUSSION

There are several main findings in this study. First,
there was generally no significant change in fatigue
levels from pre- to post-intervention. Second,
participants mainly did not report issues in the
majority of quality-of-life subscales, with the least
reported issues in self-care and usual activities. There
were no significant changes from pre-to post-
intervention in health status.

The potential reason why there were no changes in
fatigue levels after the application of the water-based
exercise intervention is that our participants generally
had low fatigue levels. Indeed, our participants
reported low levels of fatigue compared with other
studies assessing post-COVID-19 patients via the
same fatigue questionnaire (MFI). For example, a
German study that applied 6 weeks of strength and
endurance training to post-COVID-19 patients
reported a reduction in MFI scores after the
intervention; however, the pre-intervention scores of
their participants were higher than those of our
patients (pre-intervention MFI total score of
71.3£12.7 in German participants and a score of
53.43£10.54 in our study) (Kogel et al., 2023).
Moreover, a study of French post-COVID-19 patients
revealed high levels of reduced motivation and
mental fatigue (Morin et al., 2021). Additionally,
compared with the general healthy German
population, our participants' results were greater, with

a total MFI score of 41.69+17.54 in the German
population (Westenberger et al., 2022). This suggests
that, despite being infected with COVID-19, our
participants experienced low levels of fatigue;
therefore, the space for significant
change/improvement was reduced.

Notably, none of our participants were hospitalized,
which means that we included only individuals with
mild to moderate cases of COVID-19. However, one
cohort study revealed that SARS-CoV-2 infections
were linked to an increased risk of chronic fatigue
and post exertional malaise symptoms within 2 to 18
months post infection, although the overall change in
fatigue scores was minimal (O’Regan et al., 2024).
Among the potential predisposing factors examined,
acute hospitalization due to SARS-CoV-2 had the
most significant influence on fatigue scores. These
findings align with existing research highlighting that
severe COVID-19 infections are associated with
more severe post-COVID-19 condition outcomes,
which confirms our finding of impaired fatigue
(O’Regan et al., 2024). Moreover, the exercise
program's usefulness for populations with chronic
fatigue or conditions that limit energy reserves is
further supported by the lack of substantial changes
in fatigue levels from pre- to post-intervention, which
shows that it was not unduly taxing. This stable
fatigue level could mean that the intervention
successfully kept participants' energy levels stable
without worsening their preexisting symptoms, which
is important for long-term physical exercise in
vulnerable populations.

The second significant finding of our study is that
participants did not report issues in most quality-of-
life subscales and that they had good self-reported
health status, both in pre-intervention and in post-
intervention testing points. In contrast, according to
pooled prevalence data from the EQ-5D-5L
guestionnaire, 42% of post-COVID-19 patients
reported experiencing pain or discomfort, 38%
struggled with anxiety or depression, 36% faced
mobility issues, 28% had difficulties with usual daily
activities, and 8% reported challenges with personal
care (Malik et al., 2022). However, our participants
reported no issues in self-care or usual activities,
which means that their quality of life was not
significantly reduced. Although not significant, the
decrease in the incidence of anxiety and depressive
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symptoms following the intervention supports the
body of research showing the psychological
advantages of aquatic exercise, which are probably
caused by the release of endorphins, the meditative
rhythm of movement, and the relaxing qualities of
the water (Jackson et al., 2022; Tang et al., 2022).
These gains in mental health demonstrate how water-
based exercise may be used as a therapeutic
technique to manage emotional well-being, especially
in populations that are more likely to experience
stress or mental health issues.

Additionally, the absence of significant changes in
overall health status from pre- to post-intervention
might be explained by good pre-intervention health
status, which reduces the space for any significant
improvement. The ‘"ceiling effect"” in health
interventions refers to the fact that there is naturally
less space for quantifiable improvement when people
begin with greater baseline health levels (Frost et al.,
2005). This implies that although the exercise
regimen preserved their health, it might not have
been intended to encourage those who were already
in good condition to achieve notable improvements
in their physiology or functionality. Research backs
up this theory, demonstrating that individuals who
begin exercise treatments with lower baseline health
measures tend to benefit more than those who begin
with greater levels of fitness or health (Frost et al.,
2005; Goedendorp & Steverink, 2017).

Limitations and strengths

The fact that we included only an experimental group
and not a control group is one of the greatest
limitations of this study. However, the study's
selection procedure and the inequity of giving some
people the opportunity to exercise while denying
others that opportunity made it impossible to include
the control group. It should be mentioned that under
normal circumstances, a control group could be
created by either delaying the start of the intervention
or offering the intervention to participants at the end
of the study. However, the main reason this was not
the case in this research was because the project was
short-lived, which meant we lacked the funding to do
so. The second drawback is the comparatively small
sample size, which ought to be raised for subsequent
research. However, this study's primary strength is
that it is one of the first studies to explore the
possible advantages of a water exercise program for

enhancing quality of life and reducing fatigue in adult
patients recovering from COVID-19. Furthermore,
the findings of this study may be helpful for other
respiratory disorders that are comparable to COVID-
19, which broadens its applicability.

CONCLUSIONS

This study investigated the effects of an 8-week
water-based exercise program on quality of life and
fatigue in post-COVID-19 participants. The benefits
of water-based exercise for mental health were
highlighted by the participants' decrease in anxiety
and depression symptoms, even while their fatigue
levels remained mostly unchanged. Furthermore,
most participants reported no problems with self-care
or their regular daily routines, indicating that the
water-based exercise program supported their
continued independence and general wellbeing.
Moreover, the participants' high baseline health may
have contributed to the lack of notable improvements
in their general health status, as there was minimal
opportunity for significant improvement. As a safe
and inclusive type of rehabilitation, water-based
activities are valuable, as evidenced by the stability
of their physical condition and improvements in their
emotional well-being. These results suggest that
water exercise may be especially helpful for
promoting psychological healing, reducing fatigue
and preserving functioning in people recovering from
mild to moderate COVID-19. However, to confirm
these results, a study with both intervention and
control group is warranted to make a precise
conclusion on this issue.

Future studies should concentrate on including and
adjusting  water-based programs for various
demographics, investigating longer interventions, and
incorporating those with more serious preexisting
medical conditions. This would enhance the results
and solidify water-based exercise as a useful strategy
for recovering from COVID-19.
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