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Balance rehabilitation and Long
Covid syndrome: effectiveness of
thermal water treatment vs.
home-based program
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Introduction: Balance concerns are increasingly recognized as a common
presentation in patients with Long Covid. This study investigates the effects of
two distinct rehabilitation programs on balance in a cohort of sixty participants
experiencing medium-to-long-term symptoms following SARS-CoV-2 infection.
Methods: Individuals were enrolled and randomly assigned to either a spa resort
rehabilitation program or a supervised home-based rehabilitation program. The
study assessed balance and proprioception by analyzing the center of pressure
trajectory during a standing task performed with eyes open and closed before,
after, and at a 3- and 6-month follow-up after the rehabilitation program.
Results: Results indicated that, right after rehabilitation, participants who enrolled
in the home-based program demonstrated more significant improvements in
mean stay time and in the standard deviation of oscillations in the antero-
posterior direction than those who enrolled in a spa-resort program. On the
other hand, at the 3-month follow-up, individuals who enrolled in the spa-
resort program exhibited improvements in the standard deviation of oscillations
in the antero-posterior direction, indicating ongoing benefits over time.
Discussion: These findings suggest that appropriate rehabilitation programs,
whether at home or in spa resorts, can contribute to enhancing overall
physical function in these patients.

KEYWORDS

balance impairments, balance rehabilitation, home-based rehabilitation, spa-resort
rehabilitation, Long Covid, water-based exercise, COVID-19, spa therapy

1 Introduction

Coronavirus Diseases 2019 (COVID-19), caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), manifests with a wide range of symptoms,
from mild conditions such as fever and cough to severe manifestations such as
pneumonia and acute respiratory distress syndrome (1). Although most patients recover
from the acute phase of the illness, a significant number (up to 60%) may develop post-
COVID-19 conditions, also known as Long COVID (2-4). This condition is
characterized by persistent or emerging symptoms that last more than three months
after the initial infection, which cannot be attributed to alternative diagnoses (5-7). In
particular, a variety of neurological symptoms, including dizziness, vertigo, and balance
disorders, have been reported during the course of acute COVID-19 infection, with
varying degrees of severity (8). Among patients with long COVID, symptoms of this
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type have also been reported (9-12). Vertigo was prominently
reported in patients with Long COVID in 2020. Neuropathy and
sensory-motor disorders have been reported frequently in recent
years, particularly in 2023 (13).

The exact mechanisms behind these symptoms remain unclear.
It is hypothesized that SARS-CoV-2 may directly affect neural
structures or contribute to dysregulation in multiple organ
systems involved in balance, such as the cardiovascular and
autonomic nervous systems (14-16). The virus may also cause
direct damage to neural structures, potentially leading to
conditions like encephalitis, neuron and nerve tissue damage,
toxic infectious encephalopathy, or acute cerebrovascular disease
(12, 15, 17, 18). However, it is not yet fully understood whether
the virus directly disrupts the vestibular system or if such
dysfunction may result from an ongoing infectious process
within neural structures (11, 19).

Rehabilitation programs for Long COVID patients should be
highly individualized, addressing the specific needs, resources, and
abilities of each person (20, 21). Among the several symptoms of
Long COVID, balance-related issues such as dizziness, vertigo, and
postural instability are particularly concerning due to their
significant impact on patients’ quality of life and independence.
Therefore, these challenges necessitate careful consideration when
designing rehabilitation strategies tailored to this population.

Rehabilitation approaches for Long COVID patients have been
implemented in various settings, including home settings and
health
interventions have shown promise in alleviating symptoms such

specialized facilities such as resorts. Home-based
as dyspnea and improving overall quality of life (22-24). They
also have the added advantage of maintaining continuity of care
during periods of restricted mobility or lockdowns. Spa resorts,
on the other hand, have been proposed as part of a new
healthcare model, serving as innovative rehabilitation
environments that offer a combination of specialized care and
traditional therapies (25-27). Exercise in thermal, mineral-rich
benefits

exercise,

water has potential in managing Long COVID

symptoms. Aquatic in particular, offers specific
advantages for addressing balance impairments. The buoyancy of
water minimizes joint strain and enables patients to perform
movements more easily. Hydrostatic pressure supports circulation
and enhances proprioceptive input. Additionally, water resistance
facilitates controlled muscle strengthening, thereby improving
balance and reducing the risk of falls (28-30). This model not
only reduces the burden on hospital systems by redistributing
resources, but also promotes social interaction and enhances
psychological well-being, crucial for individuals recovering from
the prolonged isolation associated with the pandemic (31).

To date, however, there is still a lack of a comprehensive
approach to ensure an objective evaluation of balance-related
systems in patients with Long COVID, and balance issues are
often overlooked in patients who present other symptoms related
to Long COVID. This study investigates the effect on balance in
patients with Long COVID syndrome who presented at a
rehabilitation service for issues related to COVID-19 infection,
such as

fatigue, respiratory,

Specifically, two

cognitive, or
different

psychological

disturbances. treatments  were
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investigated: a rehabilitation program conducted in a spa resort
and a home-based program.

2 Materials and methods
2.1 Participants

In this randomized trial, 103 patients of both sexes, experiencing
medium to long-term symptoms following SARS-CoV-2 infection,
were evaluated. The patients visited the Rehabilitation Unit of the
Azienda Ospedale Universita Padova, Padova, Italy, for symptoms
related to Long Covid syndrome not attributable to other
conditions. Specifically, they presented with fatigue, respiratory,
cognitive, or psychological disturbances. A researcher from the
Rehabilitation Unit of the Azienda Ospedale Universita Padova
performed an initial outpatient evaluation, during which the
inclusion and exclusion criteria for the study were assessed. Sixty
(60) participants agreed to participate in the study, and were
randomly assigned to either a spa resort rehabilitation intervention
(Group A) or a home-based rehabilitation program (Group B) on a
1:1 ratio. Recruitment took place from January 2023 to April 2023.
Part of the population in this study was the same as that in a
previous study, currently under review, which assessed various
clinical parameters to evaluate quality of life, pain, and motor,
respiratory, and psychological function before and after treatment.

Eligibility criteria included participants aged between 18 and 75
years who had a confirmed COVID-19 infection, with a positive
test for SARS-CoV-2 nucleic acid in respiratory samples (e.g.,
oropharyngeal swabs), between 3 and 18 months prior to the
initial evaluation. Other criteria included a Fatigue Assessment
Scale (FAS) score of >22 or a Modified Medical Research
Council (MRC) Dyspnea Scale score of >2, Beck Depression
Inventory (BDI) scores >14 and/or Beck Anxiety Inventory (BAI)
scores >8, the presence of cognitive symptoms unrelated to other
conditions, and no participation in any thermal mineral-rich
therapy cycles in the six months preceding the study. Exclusion
criteria included the inability to comprehend or sign the
current SARS-CoV-2 nucleic acid
positivity in respiratory samples, epilepsy, severe psychiatric

informed consent form,

disorders, neoplasms, pregnancy, skin infections, open wounds,
systemic inflammation, and heart, liver, respiratory, or kidney
failure, urinary or fecal incontinence, and diagnosis of
neurological diseases that may affect balance.

This study was conducted in accordance with the Declaration of
Helsinki and received approval from the Ethics Committee of
Azienda Ospedale Universita Padova (359n/A0/23). All participants

reviewed, understood, and signed the informed consent form.

2.2 Intervention

Patients in Group A engaged in a 5-week rehabilitation
program with two sessions per week, totaling 10 sessions,
conducted at a spa resort. Each session comprised a series of
four treatments: 10 min of thermal mineral-rich aerosol therapy;
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30min of land-based motor, respiratory, balance, and

gym;
rehabilitation and balance training in thermal mineral-rich water;

proprioceptive exercises in the 30min of motor
and 30 min of cognitive enhancement therapy. Balance training
included specific exercises such as using balance boards and
stability cushions to improve postural control and coordination.
Water-based and dry-land sessions were conducted in small
groups, with a maximum of four patients per group. The thermal
mineral-rich waters used were salso-bromoiodic waters from the
Thermal Basin of Abano Terme, Italy, with a temperature of
around 36°C in the pool. A physiotherapist from the spa resort,
trained by the researchers from the Rehabilitation Unit of the
Azienda Ospedale Universita Padova supervised the motor,
respiratory, proprioceptive, and balance exercises both in the
pool and in the gym.

Group B participated in a similar 5-week program, consisting of
two sessions per week, but conducted at home. This program
included  physiotherapist-led  live  exercise  sessions  and
neurocognitive support sessions aimed at enhancing memory,
attention, and problem-solving skills (such as puzzles, crosswords,
Sudoku, and memory games). Sessions were held twice a week.
During the recruitment visit, patients were instructed on motor,
respiratory, balance, and proprioceptive exercises. They received
multimedia materials, including summary sheets and instructional
videos, to facilitate adherence and correct exercise execution.
Supervised home-based exercises mirrored those given to Group A,
and each exercise session lasted 1h. The balance exercises were
similar to those performed at the spa resort and also used equipment
such as balance boards and stability cushions. Patients were also
provided with a list of self-administered neurocognitive exercises, to
be performed for 30 min twice a week, following minimal training.

2.3 Assessment

Patients in both groups were assessed before treatment (T0), right
after treatment (T1), and during follow-up evaluations at
approximately 3 months (T2) and 6 months (T3) after completing
the treatment. Static balance was assessed by asking participants to
stand barefoot on a force platform (Argoplus, Fremslife S.r.l,
Genova, Italy) for 40 s with their arms relaxed on the side of the
body and with their feet parallel and heels together. All participants
were tested in two conditions at all measurement points: first with
their eyes open (EO) while looking at a target placed at eye level
and then with their eyes closed (EC).

The force platform measured the position of the center of
pressure (COP) at a frequency of 100Hz. Static balance
parameters were estimated by the force platform proprietary
software. These included: the sway path, or SP (mm/s), which is
the length of the COP trajectory divided by measurement time;
the sway area, or SA (mm?/s), which is the time integral of the
area swept by the COP trajectory with respect to the platform
center divided by measurement time; the ratio between SA and
SP (mm); the amplitude of the oscillations of the COP trajectory
in the antero-posterior (AP) and medio-lateral (ML) directions,
or SD OAP and SD OLL (mm); the ellipse area, or AE (mm?),
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which is the area of the ellipse containing 95% of the COP
samples; the mean spatial distance, or SD (mm), which is the
average displacement of the COP trace between one peak of the
sway density curve and the next; and the mean stay time, or ST
(s), which is the average time spent by the COP trace in a
neighboring of each peak of the sway density curve (32-34).

2.4 Statistical analysis

A paired Wilcoxon test was used to test significant differences
in parameters between the EO and EC conditions for each group
using alpha = 0.05. Post-hoc analyses were performed using
effects
improvement between time points (ie., TO vs. T1, Tl vs. T2)

mixed regression models to measure participants’

while accounting for possible biases due to participant
characteristics and variability in time measures. In the models,
parameters were entered as dependent variables and predicted by
time, Group, time*Group interaction, participants’ Age and Body
Mass Index (BMI). Day, which measures the number of days
between time points, was additionally included in the model.
Random intercepts for each participant were modeled to account
for inter-individual differences at baseline. Age and BMI were
standardized across participants while Age was normalized to the

0-1 range. Group coded Group A = 1 (spa resort rehabilitation

TABLE 1 Participants’ data.

Parameters Experimental | Control| Total p-
group value

Number of 30 30 60

participants

Number of females 17/30 15/30 33/60 0.796

Age (years) 50 (14) 57 (14) 54 (14) 0.045*%

Height (cm) 169.5 (8.3) 170.7 (8.7) | 170.0 (8.5) | 0.678

Weight (kg) 759 (15.7) 76.0 (15.8) | 75.9 (15.6) | 0.636

BMI 263 (4.7) 26.0 (47) | 260 (47) | 0.600

Significant differences between groups were tested with a Wilcoxon test for age, height,
weight, and BMI, and with a chi-square test of independence for the proportions of males
and females in the two groups.

TABLE 2 Values of parameters for Group A and Group B in the EO and EC
condition pre-treatment (at TO).

Parameters Group B (n = 22)

Group A (n = 21)

SP (mm/s) 10.81 + 4.01 | 18.13 + 7.88* | 13.23 + 6.49 26.99 +
13.41*
SA (mm?/s) 17.98 + 37.89 + 1941 + 70.17 +
15.14 27.69* 15.21 55.68*

SA/SP 151 £ 070 | 1.89 + 0.71* | 1.33 + 0.53 | 2.38 + 0.97*

SD OAP (mm) 510 + 2.80 | 593 + 3.05* | 497 + 1.92 | 816 + 3.11*

SD OLL (mm) 315 + 129 | 475 £ 2.21* | 3.00 +£ 1.17 | 5.15 + 2.13*

AE (mm?) 29852 + 511.00 + 257.88 + 757.88 +
289.62 413.86* 194.90 474.86*

ST (s) 0.68 + 022 | 048 + 0.19* | 0.62 + 028 | 033 + 0.13*

SD (mm) 893 + 234 | 1292 + 426* | 9.81 + 336 | 16.64 + 5.59*

The asterisks indicate significant differences (p < 0.05) between the EO and EC conditions.
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treatment) and Group B = 0 (home-based exercise program).
Therefore, time*Group interaction coefficients measured the
improvement of Group A relative to Group B. EO and EC
conditions were analyzed independently. Data from T3 were not

considered in the statistical analyses due to the substantial attrition.

3 Results

Sixty individuals of both genders who were experiencing
medium-to-long-term effects following SARS-CoV-2 infection

were considered in the analysis. Of these, thirty individuals

10.3389/fresc.2025.1588940

received treatment at a spa resort (Group A, 17 females and
13 males, age 50 + 14 years), and 30 individuals participated in a
home-based exercise program (Group B, 15 females and 15 males,
57 + 14). Patients’ demographic data are reported in Table 1.
Five of the subjects recruited (all from Group B) participated in
only one session (T0) and were therefore considered dropouts.
Technical issues during testing prevented us from using data
collected from five subjects from Group A and two subjects from
Group B. Furthermore, data from four subjects from Group
A was discarded due to poor compliance during testing,
Therefore, twenty-one subjects for Group A and twenty-three
subjects from Group B were considered for further analysis.
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Before treatment (TO0), values of all parameters increased from
the EO to the EC condition for both groups (see Table 2
and Figure 1).

Post hoc analyses performed using mixed effects regression
models revealed significant effects or interactions only in the EC
condition and only for the SD OAP and ST parameters (see
Tables 3, 4 and Figures 2, 3). Specifically:

A significant and negative Time effect in SD OAP values,
suggesting a decrease in the amplitude of the antero-posterior
oscillations from TO to T1 for Group B;

A significant and positive Group effect in ST values, suggesting a

group difference at TO with Group A showing greater values of
mean stay time compared to Group B;

A significant and positive Time effect in ST values, suggesting an
increase in the value of mean stay time from TO to T1 for
Group B;

A significant and negative time:Group interaction in ST values
measured at TO and T1, B = —0.119, p < 0.05, suggesting that,
compared to Group B, values of ST for Group A decreased
from TO and TI.

No significant Group or time:Group effects were observed in
the OC condition at any time point.

When analyzing T1 and T2 time points, post hoc analyses
revealed only a significant and negative time:Group interaction in
SD OAP values measured at T1 and T2 in the EC condition, 8 =
—1.826, p < 0.05 (see Tables 5, 6). This suggests that the
amplitude of SD OAP values decreased significantly from T1 to
T2 for Group A compared to Group B, whereas values for
Group B did not change significantly from TO and T1.

No significant Group or time:Group effects were observed in
the OC condition at any time point.

10.3389/fresc.2025.1588940

4 Discussion

The findings from this study provide insights into the effects of
rehabilitation interventions on balance-related parameters in
patients with Long Covid. A literature analysis has shown that in
Long Covid syndrome, symptoms affecting various systems
(respiratory, postural, motor, neurocognitive, psychological) are
often interconnected and co-occurring (13). A previous study
that investigated the population of Long Covid patients seeking
rehabilitation services at the Azienda Ospedale Universita Padova
showed that many patients experienced multiple symptoms, with
the majority reporting 5 to 8 symptoms simultaneously, most of
which were associated with fatigue (35). This is one of the few
studies that the
impairments in patients receiving rehabilitation due to symptoms

have investigated presence of balance
associated with Long Covid syndrome. Gervasoni et al. (2022)
showed that, when compared to normal ranges, post-Covid
patients were significantly more distant from normality in the
EO condition compared to the EC condition. These authors
suggested that in the EO condition, the subject integrates
information from three sensory systems—vision, somatosensory,
and vestibular information—while visual feedback is absent in
the EC condition. Once the visual component is excluded,
patients with Long Covid syndrome seemed to improve their
performance, presumably because they relied more on feedback
from the lower limbs (36).

In our study, both groups showed significant changes at baseline
in values of all parameters from the EO to the EC condition. This
suggests that, when visual feedback was removed (ie., in the EC
condition), both groups demonstrated an increased difficulty in
balance tasks, contrary to the findings reported by Gervasoni et al.
(36). The absence of visual input appears to have contributed to a
greater challenge in maintaining stability, which is consistent with

TABLE 3 Summary of the mixed effect regression models measuring Group differences between T0O and T1 in the EO condition (N = 44).

DV Intercept Age BMI Day Time Group Time:Group
SP (mm/s) 12.516* 2374 —0.832 2.829 —0.895 ~1.05 0214

SA (mm?/s) 17.975* 5.34* —3.559* 7.873 —0.307 1.314 —2.259
SA/SP 1.307* 0.13 —0.158* 0379 0.1 0.229 —0.243

SD OAP (mm) 4.966* 0.135 —0.342 1.105 —0.406 0.145 0251

SD OLL (mm) 2.884* 0.388* —0.151 0.767 0229 0.369 —0.367

AE (mm?) 247.128* 45913 —44.704 182.905 —21.094 61.211 —58.185

ST (s) 0.643* —0.09* 0.066* —0.172 0.051 0.02 —0.017

SD (mm) 9.443* 1.235* —0.527 1.98 —0.315 —0.182 —0.144

TABLE 4 Summary of the mixed effect regression models measuring Group differences between TO and T1 in the EC condition (N = 44).

DV Intercept Age BMI Day Time Group Time:Group
SP (mm/s) 25.587* 4.699* —1211 4344 —4.585 —6.045 4539

SA (mm?/s) 66.149* 15.303* —8.309 —1.698 —14.36 —24.045% 18.257
SA/SP 2.329% 0.271% —0.291* —0.142 —0.292 —0.376 0312

SD OAP (mm) 8.08* 0.416 —0.493 1.483 ~2.977* ~2.064* 2.868

SD OLL (mm) 4.97* 0.778* —0.601* —0.167 0.206 —0.026 —0.239

AE (mm?) 734.101% 116.758* ~119.467* 115172 ~226.739* —195.851 177.732

ST (s) 0.351% —0.071* 0.033 —0.101 0.109* 0.108* —0.119*

SD (mm) 16.065* 2.026* —0.719 3.306 —3.111% ~2.553 2157
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FIGURE 2
Plot of parameter values for both groups in the EO condition. The plots include values from n = 48 individuals. Note: statistical analysis was performed
accounting for confounding variables.
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accounting for confounding variables.
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TABLE 5 Summary of the mixed effect regression models measuring Group differences between T1 and T2 in the EO condition (N = 35).

DV Intercept Age BMI DEYY Time Group Time:Group
SP (mm/s) 12.607* 241 —0.736 —3.661 0.702 —0.371 0.267

SA (mm?/s) 19.753* 4.957 —3.764 —3.353 4758 0.966 225
SA/SP 1.51% 0.086 —0.09 0.162 0.126 0.105 0.088

SD OAP (mm) 4.892* —0.069 0.294 1.144 0.42 0.858 0.028

SD OLL (mm) 3.327% 0326 —0.179 —1.172 0.289 0.206 0237

AE (mm?) 284.432¢ 25.098 —33.141 —186.839 86.031 36.732 74.571

ST (s) 0.623* —0.104* 0.042 0.125 —0.028 —0.017 0.025

SD (mm) 9.802* 1.388* —0.36 —2477 0373 0.044 —0.025

TABLE 6 Summary of the mixed effect regression models measuring Group differences between T1 and T2 in the EC condition (N = 34).

Group Time:Group

SP (mm/s) 23.766* 4.578* —2.297 —13.045* 2.868 ~1913 —4.283
SA (mm?/s) 51.82* 14.346* —10435 —95.673* 16.947 —6.129 —10.616
SA/SP 1.974* 0214 —0.205 —1.282* 0.387* —0.048 —0.178
SD OAP (mm) 5.651* 0341 —0.01 0.666 0.937 1.287 —1.826*
SD OLL (mm) 5.236* 0.522 —0.73* —3.705* 1.024 —0.419 —0.567
AE (mm?) 542.253* 79.392 —104.9 —678.572* 173.85 9.242 —94.607
ST (s) 0.395* —0.068* 0.046 0.131 —0.053* 0.003 0.088

SD (mm) 14.596* 1.972* —1.088 —5.278* 1.279 —0.335 ~1.771

the understanding that visual feedback plays a crucial role in postural
control (37, 38). Moreover, our results showed a decrease in the
amplitude of the antero-posterior oscillations from TO to T1 for
Group B (home-based rehabilitation) and an increase in ST values,
reflecting an improvement in stability from TO to T1. The home-
based rehabilitation program, with exercises targeting posture,
balance, and proprioception, may have determined more rapid
stability. Group A
rehabilitation) exhibited greater values of mean stay time with eyes

improvements in postural (spa-based
closed compared to Group B at TO. This might explain why, at T1,
this parameter unexpectedly decreased for Group A compared to
Group B. It could be hypothesized that the intensive nature of the
spa resort program, while beneficial for the symptoms presented by
the patients, may have led to fatigue or other factors affecting
balance performance immediately after the treatment. However,
when analyzing the T1 and T2 time points, the amplitude of
oscillations in the antero-posterior direction decreased significantly
from T1 to T2 for Group A compared to Group B in the EC
condition. This suggests that Group A experienced further
improvements in postural control over time. It can therefore be
hypothesized that the improvements observed in the home-based
program may have been more rapid but less sustained over time,
while patients in the spa resort program may have experienced
more gradual improvement in balance control. Indeed, the aquatic
environment can play a significant role in balance recovery due to
its physical properties (29, 30, 39, 40). Buoyancy, which refers to
the upward force exerted by a fluid that opposes the weight of a
body submerged in it, reduces the load on the joints. This allows
patients to perform movements with a lower risk of injury,
particularly beneficial for individuals with musculoskeletal disorders
or mobility issues. In addition, the resistance of water, which
increases in proportion to the speed of movement, promotes
strength and stability. Hydrostatic pressure, the force exerted by a
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fluid on an object submerged in it, improves circulation and
stimulates proprioception, the body’s ability to sense its position
and movement in space, essential for maintaining balance (28).
Furthermore, the altered visual input in water forces individuals to
rely more on their body’s own sensory feedback, such as
proprioception and vestibular input, to maintain body control and
coordination, stimulating motor adaptation (41, 42).

Previous studies have evaluated the efficacy of exercise and
targeted rehabilitation strategies in a wide range of orthopedic
and neuromuscular conditions (43-46). To the best of our
knowledge, our study is the first study to evaluate the effects on
balance of a comprehensive rehabilitation program, that includes
thermal water treatment, in patients with Long Covid. Even with
a somewhat limited number of participants, results were able to
highlight the potential of offering interventions to improve
balance for Long Covid patients in non-hospital settings. It also
highlighted potential longer-term benefits of thermal water
treatments compared to home-based exercises. This study
however only followed patients up to six months after treatment.
Potential longer-term benefits could be better assessed by
following patients for up to a year after the end of treatment.
While more research on this aspect would be useful, specialized
spa-resort programs seem to have the potential to provide more
sustained benefits to patients with Long Covid. Unfortunately,
access to such programs is limited to individuals who live in the
vicinity of spa-resorts and regions with thermal-water basins. In
contrast, home-based programs are easier to implement on a
broader scale, may benefit individuals regardless of their place of
abode, and are more financially sustainable (47). Indeed, the
number of community-based and home-based interventions
experienced a rapid increase during resource constrained times
like the COVID-19 epidemic in many countries, including those
with more fragmented health care systems (47). Ideally, a hybrid
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model capable of combining scalable, readily deployable home-
based protocols with more specialized, targeted spa-resort
referrals (for complex patients) could ensure more equitable
access across socioeconomic strata.

Overall, a rehabilitation program focused on enhancing balance
and proprioception may prove beneficial for this population.
Indeed, Long Covid involves a wide range of symptoms affecting
various systems, and balance dysfunction, even if subclinical,
could contribute to impairments in daily functioning and quality
of life. Targeted interventions that address even subtle balance
impairments can contribute to improved postural stability,
enhanced overall physical functioning, and could lead to a
reduction in fall risk. Furthermore, providing rehabilitation in
less traditional settings, such as home-based programs or spa
resorts, may offer flexibility and

accessibility, ~potentially

increasing patient adherence and engagement.

5 Conclusions

This study provides insights into the effects of different
rehabilitation approaches on balance and postural control in
patients with Long Covid. Both the spa resort and home-based
rehabilitation programs resulted in improvements in balance-
with
home-based program

related parameters, each approach vyielding distinct

outcomes. The showed more rapid
improvements, while the spa resort program led to more gradual
and sustained improvements in postural stability. Importantly,
this study highlights the need for further investigation into
balance impairments in Long Covid patients to ensure that
rehabilitation programs can be tailored to meet the diverse needs

of Long Covid patients.
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