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Abstract 

Background. Post COVID-19 syndrome is a frequent disabling outcome, leading to a delay in social reintegration and return to 
working life. 
Study design. This was a prospective observational cohort study. The main objective was to explore the effectiveness of a Spa 
rehabilitation treatment on the improvement of post COVID-19 dyspnoea and fatigue, also analyzing the relationship between 
such symptoms. Additionally, it was assessed if different clinical characteristics could predispose patients in experiencing post 
COVID-19 symptoms or could influence the effectiveness of a Spa intervention. 
Methods. From July to November 2021, 187 post COVID-19 patients were enrolled in the study. All the patients complained persi-
sting dyspnoea, whose impact on daily activities was assessed using the modified Medical Research Council dyspnoea scale. 144 
patients (77.0%) reported also fatigue. The Spa treatment was started at least 3 months after COVID-19 acute phase. At the end 
of the treatment, patients were asked to rate the improvement in the dyspnoea and fatigue sensation. 118 patients also underwent 
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Introduction

At the end of 2020 and in 2021, different authors 
coined the term of “post-acute COVID-19” to 
standardize that pattern of symptoms related to 
SARS-CoV-2 infection that some patients continue 
to complain even for months after the acute phase 
and negativization of the nasopharyngeal swab (1, 
2). Currently, the World Health Organization (WHO) 
defines as “post COVID-19 syndrome” a condition 
characterized by persistent or new onset symptoms 
beyond 3 months from a probable or confirmed 
SARS-CoV-2 infection, after excluding other causes 
(3). The most common symptoms are fatigue and 
dyspnoea, but a variety of other persistent disturbances 
are reported, including cough, chest pain, myalgia, 
joint pain, cognitive impairment, sleep disorders, 
depression, anxiety, post-traumatic stress disorder, 
gastrointestinal upset, rashes, and palpitations (4, 
5). The percentage frequency of such symptoms is 
highly variable depending on age, gender and the 
concomitant presence of other comorbidities. It ranges 
from 53 to 87% for fatigue and from 43 to 71% for 
dyspnoea (6-8).

Although the magnitude of the post COVID-19 
syndrome is still unknown, its prevalence has been 
estimated to vary between 10 and 35% of infected 
individuals, whether treated in intensive or sub-
intensive wards or at home (9, 10). Since million 

of individuals have been and still continue to be 
infected by SARS-CoV-2 worldwide, the societal 
impact of this new chronic health condition is likely 
to become economically relevant in terms of days off 
from work and utilisation of healthcare resources and 
treatment. 

Post COVID-19 syndrome has been associated 
with reduced health-related quality of life and poor 
functional status. However, surprisingly, several 
studies have reported an apparent discrepancy between 
presence of symptoms limiting daily activities and lung 
function tests or chest CT. Indeed, in approximately 
35% to 65% of patients exercise intolerance and 
dyspnoea were present despite normal pulmonary 
function tests and absence of abnormal chest CT 
findings (11-13). Based on these evidences, some 
authors have proposed the possibility of a distinct 
emerging long COVID-19 phenotype (14). 

In order to reduce the possibility of long-term 
disabling outcomes, a coordinated American Thoracic 
Society (ATS)/European Respiratory Society (ERS) 
international task force recommended tailored 
rehabilitative interventions in all patients hospitalized 
with COVID-19, not only at the discharge from the 
hospital, but also after the resolution of the acute 
infection (15). The American Academy of Physical 
Medicine and Rehabilitation (AAPM&R) specifically 
recommended rehabilitation for patients with post 

the modified Borg Dyspnoea Scale for severity estimation of Exertion Dyspnoea and the Barthel index for severity estimation of 
Physical Limitation. 
Results. 165 out of 187 patients (88.2%) reported an improvement in dyspnoea, while 116 out 144 patients (80.6%) reported an 
improvement in both dyspnoea and fatigue. On a total of 118 subjects, a clinically significant improvement in the modified Borg 
Dyspnoea Scale (i.e. Delta Borg equal or more than -2.0 points) was reached by the 50.8% of patients, while a clinically significant 
improvement in the Barthel index (i.e. Delta Barthel equal or more than +10.0 points) was reached by the 51.7% of them. The 31.4% 
of patients reached a minimal clinically important improvement in both the modified Borg Dyspnoea Scale and the Barthel index. 
No risk factors were associated to a clinically impacting dyspnoea at entry, while a BMI>30 Kg/m2 was the main risk factor for 
chronic fatigue. Presence of respiratory comorbidities, obesity and severe acute COVID-19 (phenotype 4) configured risk factors 
for the lack of improvement of dyspnoea after the treatment, while no risk factors were associated to a lack of improvement for 
fatigue. Older age, obesity and comorbidities seemed to make more difficult to reach a clinically meaningful improvement in the 
modified Borg Dyspnoea Scale and the Barthel index after treatment. Female gender may imply more physical limitation at entry, 
while male patients seem to show less improvement in the Barthel index after treatment. 
Conclusions. Dyspnoea and fatigue were confirmed to be important post COVID-19 symptoms even in younger subjects of wor-
king age and subjects with absent or modest pulmonary alterations at distance from acute COVID-19. A Spa health resort seems 
to be an effective “low-intensity” setting for a rehabilitation program of such patients. There is a strong relationship in terms of 
improvement between dyspnoea and fatigue, even if risk factors for their occurrence appear to be different. The improvement in 
exertion dyspnoea and physical limitation seemed to be less mutually related, probably due to a greater complexity in the asses-
sment questionnaires. Some risk factors may predict a lack of improvement in symptoms after treatment.
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COVID-19 related fatigue and breathing discomfort 
to promote functional improvement and to facilitate a 
return to activities of daily living (16, 17). However, 
to date, evidence from high-quality trials on the 
effectiveness of rehabilitation programmes in post 
COVID-19 patients is scarce (18-20). In a systematic 
review and meta-analysis of the literature, Chen 
et al. (18) highlighted that effects of pulmonary 
rehabilitation on lung function and quality of life 
in post COVID-19 patients should be cautiously 
interpreted due to conflicting data across studies. 
Furthermore, data on younger patients (i.e. aged under 
55 years), on non-hospitalized patients and on the 
effects of a rehabilitation treatment undertaken after 
a longer time (i.e. 6-9 months after the acute phase 
of COVID-19) are lacking (20). As a result, the same 
guidelines acknowledge the need for further research 
investigating the effectiveness of rehabilitation 
interventions and exercise for individuals with post 
COVID-19 syndrome (16, 17).

Unfortunately, there are no specific and adequate 
structures to receive the large number of post COVID-
19 patients who need a rehabilitation treatment. To 
deal with this new health emergency, it is therefore 
necessary to identify alternative out of-hospital “low-
intensity” rehabilitation settings allowing to reduce 
the pressure on hospital rehabilitation units, which 
are overworked by acute rehabilitation of COVID-19 
patients. 

From this perspective, some authors suggested a 
remotely monitored tele-rehabilitation programme that 
can be carried out at home (21-23). As another viable 
option, respiratory rehabilitation in Spa centers have 
been shown to improve respiratory functions, reduce 
mucus and chronic inflammation in the airways, 
ameliorate chest wall kinematics, and increase, not 
only physical health, but also mental wellbeing in 
patients with respiratory diseases (24). Already since 
2021, almost 700 articles on the effectiveness of Spa 
treatments in chronic pulmonary diseases had been 
published and available on Pubmed (25-28). Starting 
from already existing rehabilitative plans prescribed 
for work-related respiratory diseases, some authors 
suggested a Spa-based rehabilitative program also 
in post-COVID-19 patients (29). Currently, a similar 
Spa rehabilitation program has been made available 
for post COVID-19 patients at the “Margherita di 
Savoia’s Baths” (Italy). 

On this background, the primary aim of this study 
was to explore through standardized clinical indices 
the effectiveness of a Spa respiratory rehabilitation 
treatment on the improvement of post COVID-19 

dyspnoea and fatigue and to explore the relationship 
between such symptoms. Secondary aims were 
to assess if different clinical characteristics could 
predispose patients in experiencing post COVID-
19 symptoms or could influence the achievement 
of the clinical outcomes of effectiveness after Spa 
intervention. 

Materials and methods

Study setting and participants
From July to November 2021, 340 patients who 

were referred for a Spa rehabilitation protocol of 
treatment to “Margherita di Savoia’s Baths” (Italy) as 
a result of SARS-CoV2 infection during the first wave 
of pandemic in Italy were recruited in the study.

Inclusion criteria were: 1) adult patients (aged 
>18 years); 2) a previous diagnosis of SARS-CoV2 
infection from positive result of real-time re verse 
transcriptase-polymerase chain reaction (RT-PCR) 
assay on nasal swabs; 3) a post-COVID-19 syndrome 
(regarded as persistence of dyspnoea with or without 
fatigue for at least more than 3 months after the past 
infection); 4) a written informed consent to participate 
in the study. 

Exclusion criteria were: 1) acute respiratory 
diseases; 2) signs of cardiovascular instability; 3) 
cognitive impairment, 4) physical disability.

The study was conducted in accordance to the 
amended Declaration of Helsinki. The Apulia Region 
authorized the “Margherita di Savoia’s Baths” to 
provide the day-service package “THERMAL 
TREATMENTS - REHABILITATION IN POST-
COVID PATIENT” with Regional Council Resolution 
No. 963 of 16/06/2021 supplemented by the Executive 
Determination of the Department of Health - Health 
Promotion Department - Strategies and Supply 
Governance Service (Prot. AOO_183/PROT/10789 
OF 06/30/2021). 

Patients’ assessment
Upon admission in the Baths, the following 

information were collected for each patient: 
1) age; 2) sex; 3) Body Mass Index (BMI); 4) 
comorbidities; 5) data on the past COVID-19 course 
and management. 

According to the COVID-19 related course and 
management, patients were classified into four 
phenotypes:

- Phenotype 1: characterised by patients with no 
need for oxygen therapy who recovered from COVID-



4 E. Resta et al.

19 at home;
- Phenotype 2: characterised by patients with 

hypoxaemia which was possible to correct with 
oxygen therapy and no need for hospitalization;

- Phenotype 3: characterized by patients with 
hypoxemia who needed hospitalization and non-
invasive mechanical ventilation;

- Phenotype 4: characterised by patients with severe 
hypoxaemia who required intubation or tracheotomy 
and hospitalization in intensive care unit (ICU). 

Each patient underwent initial and final evaluations 
with validated questionnaires to determine the degree 
of patients’ symptoms at entry and verify the effects 
of the rehabilitation treatment. According to the 
AAPM&R consensus guidance statement on breathing 
discomfort in in post-acute sequelae of SARS‐CoV‐2 
infection (16) the clinical impact of dyspnoea was 
assessed using the modified Medical Research Council 
(mMRC) dyspnoea scale. It consists in a 5-point scale 
(ranging from 0 to 4) in which higher score correspond 
to increased dyspnoea. Patients who selected from 
grade 2 to grade 4 were regarded as affected by 
clinically important dyspnoea (30). According 
to the AAPM&R consensus guidance statement 
on fatigue in post-acute sequelae of SARS‐CoV‐2 
infection (17), “fatigue” was defined as a physical, 
cognitive or emotional, mild to severe, intermittent 
to persistent, feeling of weariness, tiredness or lack 
of energy affecting a person’s energy, motivation, and 
concentration. At the beginning of the Spa treatment, 
patients were asked whether or not they experienced 
fatigue. At the end of the treatment, patients were 
asked to rate the improvement of their dyspnoea and/or 
fatigue on a 4-point scale as follows: 0 (“unchanged”), 
1 (“slight improvement”), 2 (“good improvement”) 
and 3 (“resolution”). Minimal clinically meaningful 
improvement was considered to be 2 to 3 points. Each 
patient was also asked to relate the improvement of 
fatigue to that of dyspnoea as follows: improved more, 
improved less, improved the same, not improved (in 
contrast to dyspnoea), both not improved.

In some patient, we also valued the Borg Exertion 
Dyspnoea (BED) and the Barthel Physical Limitation 
(BPL). The modified Borg Dyspnoea Scale for 
exertion dyspnoea consists in a 10-point scale, ranging 
from 0 (“no exertion dyspnoea at all”) to 9 (“maximal 
exertion dyspnoea”). The minimal clinically important 
difference (MCID) from the beginning (T

1
) to 

completion (T
2
) of the Spa rehabilitation treatment was 

considered to be -2.0 points (31). The Barthel Index 
for physical limitation ranges from 0 (maximum level 
of dependency) to 100 (complete autonomy). A score 

of 0-20 indicate “total” dependency, 21-60 indicate 
“severe” dependency, 61-90 indicate “moderate” 
dependency and 91-99 indicates “slight” dependency 
(32). The MCID in scores on the BI was considered 
to be 10 points (33).

At entry, all patients underwent a complete medical 
examination and functional evaluations. A spirometry, 
consisting in three reproducible measurements 
of maximally forced inspiratory and expiratory 
manoeuvres was used to obtain the forced expiratory 
volume in the first second (FEV

1
) and the forced vital 

capacity (FVC). A 6 minutes walking test (6MWT) 
over an incline-free circuit was carried out to evaluate 
the eventual onset of exercise desaturation. Such 
functional data were used to plan the rehabilitation 
treatment but were not taken into consideration in 
the present preliminary study. Anyhow, we have 
observed in another study that there is no relationship 
between functional data and reported symptoms at 
entry (34). 

Effectiveness data were examined one month after 
the conclusion of the rehabilitation program.

Intervention
The treatment offered to post COVID-19 patients at 

the “Margherita di Savoia’s Baths” was borrowed from 
the existing ones offered to patients with work-related 
respiratory diseases (e.g. pulmonary fibrosis due to 
silicosis and asbestosis) and covered by the Italian 
public insurance agency called “Istituto nazionale 
Assicurazione Infortuni sul Lavoro” (INAIL) (35, 36). 
The post COVID-19 program included a total of 12 
therapy sessions, each consisting in about 2-3 hours 
of daily therapy, disbursed for 12 consecutive days in 
two weeks (excluding Sundays). Each therapy session 
aimed at general and respiratory rehabilitation, with 
the possibility of diversifying treatments according 
to the comorbidities and symptoms complained by 
the patient in order to speed up the recovery. The Spa 
rehabilitation program was started at least 3 months 
after the COVID-19 acute phase.

Spa treatments provided consisted of:
- Inhalation therapy with mineral water;
- Respiratory physiochinesis of therapy;
- Meccanical pulmonary ventilation with mineral 

water for rehabilitative purpose;
- Hydrokinesitherapy.
Inhalation treatments consist in the inhalation 

of a mixture of water vapor and thermal water at 
a temperature reaching almost 40°C through a 
mouthpiece. The thermal water of the “Margherita di 
Savoia’s Baths” is a sodium-chloride-bromide-iodide 
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water with high salinity, rich in chlorides, bromides, 
iodides and trace elements, such as sulphur. It is 
particularly effective in determine the reduction of 
inflammation and congestion of the respiratory system, 
the fluidification of the mucus and the improvement of 
the mucociliary clearance in the upper airways. 

In patients with chronic bronchitis and bronchiectasis 
(with or without obstruction), inhalation treatments 
were associated with controlled pulmonary ventilation 
with personalized inspiratory and expiratory pressures. 
Pulmonary ventilations consist in the delivery of 
thermal aerosol with intermittent positive pressure. 
This treatment has the dual purpose of allowing the 
achievement of the beneficial effects of thermal water 
in the deepest parts of the lungs and of reducing the 
work of breathing and breathing discomfort, acting 
as a controlled respiratory gymnastic improving lung 
functionality and expandability. 

Hydrokinesitherapy combines respiratory 
physiotherapy techniques for breath control (pursed 
lip breathing, diaphragmatic breathing and secretion 
mobilization) with the beneficial effects of thermal 
water in terms of vasodilatation, muscle toning and 
anti-inflammatory properties. 

Study Outcomes
The primary outcome of the study was to assess 

at the beginning (T
1
) and upon completion (T

2
) of the 

Spa rehabilitation treatment the eventual improvement 
on dyspnoea and fatigue sensation and to explore the 
relationship between such symptoms.

Secondary outcomes were to assess if different 
clinical conditions could predispose patients in 
experiencing a clinically important dyspnoea (mMRC 
2-4) and fatigue in the post COVID-19 period or could 
influence the achievement of the clinical outcomes of 
effectiveness after Spa intervention. 

Statistical analysis
Continuous variables are presented as means and 

standard deviations, whereas categorical variables are 
expressed as counts and percentages. Skewness and 
Kurtosis tests were conducted to evaluate the normality 
of the continuous variables; in case of a non-normal 
distribution, a normalization model was established. 
Student’s t-test for independent data (parametric) was 
used to compare continuous variables between groups. 
Differences be tween groups were assessed by χ2-
squared test for cat egorical variables. The strength of 
the association between patients’ conditions and post 
COVID-19 dyspnoea and fatigue at the start (T1) and 
upon completion of the treatment (T2) was evaluated 

through univariate logistic regression analyses; the 
Odds Ratio (OR) values were indicated together with 
their 95% confidence intervals (95%CIs). 

For all tests, a two-sided p-value<0.05 was 
considered to indicate statistical significance.

Results

Demographic characteristics of patients
From July to November 2021, 340 patients were 

referred to the Margherita di Savoia’s Baths due 
to persistent COVID-19 related symptoms. 130 
patients were excluded from the study because they 
didn’t meet inclusion criteria (the majority of them 
didn’t complain persistent COVID-19 dyspnoea). 
Considering a population of 210 subjects with 
persistent COVID-19 related dyspnoea for the present 
study, 23 patients were finally excluded because they 
didn’t complete the rehabilitation Spa protocol by 
undergoing all the 12 scheduled sessions of treatment. 
Among the remaining 187 participants enrolled, 118 
patients also underwent the modified Borg Dyspnoea 
Scale and the Barthel Index for the assessment of 
the severity of the daily dyspnoea sensation and the 
physical limitation, respectively. The study flow chart 
is summarized in Figure 1.

Demographic descriptive data of the 187 participants 
who met the inclusion criteria and gave their informed 
consent to the enrolled in the study are displayed in 
Table 1.

124 of the 187 patients (66.3%) had at least one 
comorbidities, while 41 patients had more than one 
comorbidities. Specifically, a total of 85 patients 
(45.45%) had at least one cardiovascular disease, of 
which the most frequently reported was hypertension 
(38.0%). A total of 30 patients (16.0%) had a chronic 
respiratory disease; among them, 16 patients (8.6%) 
had COPD, 13 (7.0%) had asthma and 1 (0.5%) 
had pulmonary fibrosis. Other most represented 
comorbidities were type 2 diabetes (7.5%) and thyroid 
diseases (5.4%).

Among the 187 enrolled patients, 53 patients 
(28.3%) reported a mMRC grade 1, 82 patients 
(43.9%) reported a mMRC grade 2, 51 patients 
(27.3%) a mMRC grade 3 and only 1 patient (0.5%) 
reported a mMRC grade 4. Therefore, 134 out of 187 
patients (71.7%) complained a clinically important 
dyspnoea according to the mMRC dyspnoea scale. 
144 out of 187 patients (77.0%) reported fatigue. 105 
out of 134 (55.6%) patients reported either a clinically 
important dyspnoea and fatigue.
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Figure 1 - Study flow chart

Subjective evaluation of the improvement of dyspnoea 
and fatigue after the treatment 

Upon completion of the Spa rehabilitation 
treatment, 165 out of 187 patients (88.2%) reported an 
improvement in the dyspnoea sensation, while 116 out 
144 patients (80.6%) reported an improvement in the 
fatigue sensation. The judgment of improvement for 
dyspnoea and fatigue reported by patients is detailed 
in Table 2.

Among the 144 patients complaining both 
the symptoms, 116 subjects (80.6%) reported an 
improvement in both dyspnoea and fatigue, for 11 
subjects (7.6%) fatigue had not improved in contrast to 
dyspnoea and for 17 subjects (11.8%) both symptoms 
had not improved. The judgment on the improvement 
of fatigue compared to that of dyspnoea reported by 
patients is detailed in Table 3.

A subgroup of 118 patients further underwent the 
BED and BPL at the beginning (T

1
) and the end (T

2
) 

of the treatment. Results are displayed in Table 4.
The mean pre-treatment Borg was 3.60±1.30, 

while the mean post-treatment Borg was 1.41±0.67. 
The median Delta Borg was –2.0 points. 60 out of 
118 patients (50.8%) reached a clinically significant 
improvement in BED (i.e. Delta Borg equal or more 
than -2.0 points). 

The mean pre-treatment Barthel was 74.00±13.72, 
while the mean post-treatment Barthel was 86.55±8.81. 
The median Delta Barthel was +10 points. 61 out of 
118 patients (51.7%) reached a clinically significant 
improvement in BPL (i.e. Delta Barthel equal or more 
than +10 points). 

37 patients (31.4%) reached a minimal clinically 
important improvement in both the BED and the BPL, 
23 patients (19.5%) reached a minimal clinically 
important improvement in the BED but no in the 
BPL, 24 patients (20.3%) reached a minimal clinically 
important improvement in BPL but no in the BED and 
34 (28.9%) didn’t reach a minimal clinically important 
improvement in both the BED and the BPL.

Risk factors for clinically relevant dyspnoea or fati-
gue at entry and improvement of both symptoms after 
treatment

No substantial risk factors for clinically relevant 
dyspnoea were found analyzing differences in 
clinical characteristics presented by patients who 
reported a mMRC grade 1 or a mMRC grade 2-4 at 
entry. However, we unexpectedly recorded a lower 
likelihood of experiencing important breathlessness 
in patients with chronic respiratory diseases (OR: 
0.42; 95% CI: 0.20-0.87). On the other hand, BMI 
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Table 1 - Demographic characteristics of the 187 patients enrolled in the study.

Demographic Characteristics

Age; mean ± SD (range) 58.10 ± 13.54 (18 - 85)

Sex; % male 100 (53.5%)

Sex, % female 87 (46.5%)

BMI; mean ± SD (range) 28.28±3.57

COVID-19 symptoms onset (months); mean ± SD (range) 9.05 ± 3.38 (3 - 15)

COVID-19 phenotype:

Phenotype 1, n % 67 (35.8%)

Phenotype 2, n % 55 (29.4%)

Phenotype 3, n % 55 (29.4%)

Phenotype 4, n % 10 (5.4%)

Post-COVID-19 symptoms:

Dyspnoea and asthenia, n % 144 (77.0%)

Dyspnoea mMRC 1, n % 53 (28.3%)

Dyspnoea mMRC 2, n % 82 (43.9%)

Dyspnoea mMRC 3, n % 51 (27.3%)

Dyspnoea mMRC 4, n % 1 (0.5%)

Comorbidities (at least one), n % 124 (66.3%)

Multiple comorbidities (more than one), n % 41 (21.9%)

Comorbidities:

Hypertension 71 (38.0%)

Left heart failure 18 (4.8%)

COPD 16 (8.6%)

Type 2 diabetes 14 (7.5%)

Asthma 13 (7.0%)

Thyroid disease 10 (5.4%)

Chronic ischaemic heart disease 3 (1.6%)

Arrhythmias 2 (1.1%)

Pulmonary fibrosis 1 (0.5%)

Fibromyalgia 1 (0.5%)

Multiple sclerosis 1 (0.5%)

Ulcerative colitis 1 (0.5%)

Psoriasis 1 (0.5%)

Neoplasm 1 (0.5%)

Table 2. Subjective evaluation of the improvement of dyspnoea and fatigue after the treatment.

Subjective judgment Dyspnoea (n=187) Fatigue (n=144)

0 = unchanged 22 (11.8%) 28 (19.4%)

1 = slight improvement 77 (41.2%) 66 (45.8%)

2 = good improvement 70 (37.4%) 36 (25.0%)

3 = resolution 18 (9.6%) 14 (9.7%)

Total improvement 165 (88.2%) 116 (80.6%)
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Table 3 - Relationship between the improvement of fatigue compared to that of dyspnoea based on the subjective judgment of patients affected 
by both the symptoms. 

Subjective judgment Patients (n=144)

“Improved more” 8 (5.6%)

“Improved the same” 90 (62.5%)

“Improved less” 18 (12.5%)

“Not improved” (in contrast to dyspnoea) 11 (7.6%)

“Both not improved” 17 (11.8%)

Table 4 - Pre-treatment (T
1
) and post-treatment (T

2
) evaluation of exertion dyspnoea and physical limitation.

Exertion dyspnoea Physical limitation

Pre-treatment Borg (T
1
) 3.60±1.30 Pre-treatment Barthel (T

1
) 74.00±13.72

Post-treatment Borg (T
2
) 1.41±0.67 Post-treatment Barthel (T

2
) 86.55±8.81

Median Delta Borg -2.0 Median Delta Barthel +10

Delta Borg >|-2.0| 60 (50.8%) Delta Barthel >|+10| 61 (51.7%)

Table 5 - Comparison of the frequencies of clinical characteristics between patients without and with clinical impacting dyspnoea at the entry 
(T

1
) and between patients without and with clinical improvement of dyspnoea after treatment (T

2
).

Demographic character-
istics

Impact of dyspnoea at entry (T
1
) Improvement of dyspnoea (T

2
)

Not relevant mMRC 1 
(n=53)

Relevant
mMRC 2-4
(n=134)

p-value Unchanged or slight
0-1 point
(n=99)

Good or resolution 
2-3 points
(n=88)

p-value

Age > 65 anni
(n=60)

16 (30.2%) 44 (32.8%) 0.12 29 (29.3%) 31 (35.2%) 0.39

Male sex
(n=100)

32 (60.4%) 68 (50.7%) 0.23 55 (55.6%) 45 (51.1%) 0.55

Female sex
(n=87)

21 (39.6%) 66 (49.3%) 0.23 44 (44.4%) 43 (48.9%) 0.55

BMI > 30
(n=53)

12 (22.6%) 41 (30.6%) 0.28 41 (41.4%) 12 (13.6%) <0.0001*

Phenotype 1
(n=67)

19 (35.8%) 48 (35.8%) 1.00 34 (34.3%) 33 (37.5%) 0.65

Phenotype 2
(n=55)

13 (24.5%) 42 (31.3%) 0.36 26 (26.3%) 29 (33.0%) 0.32

Phenotype 3
(n=55)

16 (30.2%) 39 (29.1%) 0.88 30 (30.3%) 25 (28.4%) 0.78

Phenotype 4
(n=10)

5 (9.4%) 5 (3.7%) 0.12 9 (9.1%) 1 (1.1%) 0.02*

Comorbidities
(n=124)

41 (77.4%) 83 (61.9%) 0.04* 68 (68.7%) 56 (63.6%) 0.95

Multiple comorbidities
(n=41)

9 (17.0%) 32 (23.9%) 0.30 22 (22.2%) 19 (21.6%) 0.92

Cardiovascular disease
(n=85)

17 (32.1%) 58 (43.3%) 0.16 43 (43.4%) 42 (47.7%) 0.56

Respiratory disease
(n=39)

17 (32.1%) 22 (16.4%) 0.02* 29 (29.3%) 10 (11.4%) 0.003*
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above 30 Kg/m2 (OR: 0.22; 95% CI: 0.11-0.46), severe 
phenotype 4 acute COVID-19 (OR: 0.11; 95% CI: 
0.01-0.93) and respiratory comorbidities (OR: 0.31, 
95% CI: 0.14-0.68; p=0.003) configured risk factors 
for no significant improvement or lack of improvement 
in dyspnoea after treatment (Table 5).

Obesity (i.e. BMI above 30 Kg/m2) configured 
a risk factor (OR: 3.80, 95% CI: 0.41-10.28) for 
chronic fatigue at entry, while a lower likelihood 
of experiencing fatigue was found for patients with 
chronic respiratory diseases (OR: 0.28, 95% CI: 
0.13-0.68). Contrary to dyspnoea, no risk factors 
were found for no significant improvement or lack of 
improvement in fatigue after treatment. (Table 6).

Clinical characteristics associated to the lack of im-
provement of BED and BPL

Patients aged over 65 years, obese patients and 
patients affected by comorbidies (i.e. one or more than 

one comorbidites) didn’t reach a clinically significant 
median Delta Borg upon completion of the treatment 
(Table 7).

Female patients showed a significantly lower pre-
treatment BI compared to male patients (70.33±14.40 
vs. 77.41±12.82; p=0.006). Similarly, patients with 
a BMI over 30 Kg/m2 had a significantly lower pre-
treatment BI compared patients with a BMI under 
30 Kg/m2 (70.05±13.40 vs. 77.24±11.56; p=0.02) 
and patients with multiple comorbidities had a lower 
pre-treatment BI compared patients without or with 
only one comorbidity (65.46±12.97 vs. 75.86±11.47; 
p=0.0002). Patients aged over 65 years, males, 
obese patients and patients affected by multiple 
comorbidities didn’t reach a clinically meaningful 
median Delta Barthel (Table 8).

Table 6 - Association between patients’ clinical characteristics, presence of fatigue at the entry (T
1
) and the improvement of fatigue after 

treatment (T
2
).

Fatigue at entry (T
1
) Improvement of fatigue (T

2
)

Demographic
characteristics

Present
(n=144)

Not present
(n=43)

p-value Demographic
characteristics

Unchanged
or slight
0-1 point
(n=94)

Good or
resolution 
2-3 points

(n=50)

p-value

Age > 65 years
(n=60)

44 (30.6%) 16 (37.2%) 0.41 Age > 65 years
(n=44)

31 (33.0%) 13 (26.0%) 0.39

Male sex
(n=100)

77 (53.5%) 23 (53.5%) 1.00 Male sex
(n=77)

53 (56.4%) 24 (48.0%) 0.34

Female sex
(n=87)

67 (46.5%) 20 (46.5%) 1.00 Female sex
(n=67)

41 (43.6%) 26 (52.0%) 0.34

BMI > 30
(n=53)

48 (33.3%) 5 (11.6%) 0.006* BMI > 30
(n=48)

33 (35.1%) 15 (30.0%) 0.54

Phenotype 1
(n=67)

50 (34.7%) 17 (39.5%) 0.56 Phenotype 1
(n=50)

28 (29.8%) 22 (44.0%) 0.09

Phenotype 2
(n=55)

42 (29.2%) 13 (30.2%) 0.89 Phenotype 2
(n=42)

26 (27.7%) 16 (32.0%) 0.59

Phenotype 3
(n=55)

44 (30.5%) 11 (25.6%) 0.53 Phenotype 3
(n=44)

30 (31.9%) 14 (28.0%) 0.63

Phenotype 4
(n=10)

8 (5.6%) 2 (4.7%) 0.82 Phenotype 4
(n=8)

7 (7.4%) 1 (2.0%) 0.17

Comorbidities
(n=124)

96 (66.7%) 26 (60.5%) 0.45 Comorbidities
(n=96)

60 (63.8%) 36 (27.0%) 0.32

Multiple comorbidities
(n=41)

31 (21.5%) 10 (23.3%) 0.81 Multiple comorbidities
(n=31)

20 (21.3%) 11 (22.0%) 0.92

Cardiovascular disease
(n=85)

67 (46.5%) 18 (41.9%) 0.59 Cardiovascular disease
(n=67)

39 (41.5%) 28 (56.0%) 0.10

Respiratory disease
(n=39)

22 (15.3%) 17 (39.5%) 0.0006* Respiratory disease
(n=22)

16 (17.0%) 6 (12.0%) 0.43
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Discussion

To the best of our knowledge this is the first study 
evaluating whether Spa health resort is an appropriate 
“low-intensity” setting to undertake a rehabilitation 
treatment protocol in a cohort of post COVID-19 
patients. 

More specifically, our study focused on a respiratory 
rehabilitation and all the patients complained persistent 
post COVID-19 dyspnoea at entry. The dyspnoea 
symptom was reported as “clinically significant” (i.e. 
mMRC grade 2-4) by 71.7% of patients. The 77% of 
patients referred also fatigue. 

At the end of the intervention, most of the subjects 
(88.2%) improved their dyspnoea. Such improvement 
was reported as “good” or “complete” by 47.0% of 
patients and as “slight” by 41.2% of them. Among 
patients complaining both the symptoms, the 80.55% 
reported an improvement in both dyspnoea and fatigue. 
The improvement in the fatigue sensation was reported 

as “good” or “complete” by 34.7% of patients and as 
“slight” by 45.8% of them. In a subgroup of subjects, 
we also assessed the BED and the BPL. A clinically 
significant improvement in BED (i.e. Delta Borg equal 
or more than -2.0 points) was reached by the 50.8% 
of patients, while a clinically significant improvement 
in BPL (i.e. Delta Barthel equal or more than +10.0 
points) was reached by the 51.7% of them. The 31.4% 
of patients reached a minimal clinically important 
improvement in both the BED and the BPL.

Our overall results seem to support the effectiveness 
of a rehabilitation protocol of treatment in a “low-
intensity” Spa setting for post COVID-19 patients. 
According to the former literature, the percentage 
frequency of post COVID-19 symptoms ranges 
from 53 to 87% for fatigue and from 43 to 71% 
for dyspnoea (6-8). As our study focused more on 
pulmonary rehabilitation, post COVID-19 symptoms 
rates reported by our patients are slightly higher than 
in other case series.

Table 7 - Evaluation of BED stratified according to patients’ clinical characteristics

Age:
> 65 years
(n=48)

≤ 65 years
(n=70)

p-value

Pre-treatment Borg (T
1
) 3.49±1.36 3.67±1.25 0.59

Delta Borg (T
2
) -1.5 -2.0

Sex:
Male
(n=62)

Female
(n=56)

p-value

Pre-treatment Borg (T
1
) 3.36±1.20 3.85±1.44 0.14

Delta Borg (T
2
) -2.0 -2.0

BMI:
>30 Kg/m2

(n=24)
≤30 Kg/m2

(n=94)
p-value

Pre-treatment Borg (T
1
) 3.29±1.11 3.51±1.28 0.44

Delta Borg (T
2
) -1.5 -2.0

Comorbidities:
Yes
(n=61)

No
(n=57)

p-value

Pre-treatment Borg (T
1
) 3.62±1.33 3.58±1.28 0.87

Delta Borg (T
2
) -1.75 -2.0

Multiple comorbidities:
Yes
(n=24)

No
(n=94)

Pre-treatment Borg (T
1
) 3.54±1.37 3.31±1.15 0.40

Delta Borg (T
2
) -1.5 -2.0

Respiratory Comorbidities:
Yes
(n=13)

No
(n=105)

Pre-treatment Borg (T
1
) 3.00±0.77 3.67±1.38 0.09

Delta Borg (T
2
) -1.0 -2.0

Cardiovascular Comorbidities:
Yes
(n=40)

No
(n=78)

Pre-treatment Borg (T
1
) 3.64±1.38 3.58±1.26 0.81

Delta Borg (T
2
) -1.75 -2.0
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Table 8 - Pre-treatment (T
1
) and post-treatment (T

2
) evaluation of the physical limitation stratified according to patients’ clinical characteristics. 

Age:
> 65 years
(n=48)

≤ 65 years
(n=70)

p-value

Pre-treatment Barthel (T
1
) 75.06±13.14 72.44±14.76 0.32

Delta Barthel (T
2
) 12.03±7.89 13.33±8.65 0.41

Median Delta Barthel 9.5 11

Sex:
Male
(n=62)

Female
(n=56)

p-value

Pre-treatment Barthel (T
1
) 77.41±12.82 70.33±14.40 0.006*

Delta Barthel (T
2
) 11.85±8.05 13.32±8.40 0.33

Median Delta Barthel 9 12

BMI:
>30 Kg/m2

(n=24)
≤30 Kg/m2

(n=94)
p-value

Pre-treatment Barthel (T
1
) 70.05±13.40 77.24±11.56 0.02*

Delta Barthel (T
2
) 13.32±8.29 10.39±7.05 0.11

Median Delta Barthel 9.5 11

Comorbidities:
Yes
(n=61)

No
(n=57)

p-value

Pre-treatment Barthel (T
1
) 73.44±13.35 74.40±14.00 0.70

Delta Barthel (T
2
) 12.80±8.71 12.38±7.90 0.78

Median Delta Barthel 11 10

Multiple comorbidities:
Yes
(n=24)

No
(n=94)

Pre-treatment Barthel (T
1
) 65.46±12.97 75.86±11.47 0.0002*

Delta Barthel (T
2
) 10.62±8.51 13.39±7.86 0.13

Median Delta Barthel 9.5 11.5

Respiratory Comorbidities:
Yes
(n=13)

No
(n=105)

Pre-treatment Barthel (T
1
) 74.77±10.47 73.90±14.10 0.83

Delta Barthel (T
2
) 13.00±7.23 12.50±8.36 0.84

Median Delta Barthel 10 12

Cardiovascular Comorbidities:
Yes
(n=40)

No
(n=78)

Pre-treatment Barthel (T
1
) 70.95±13.68 75.44±13.39 0.09

Delta Barthel (T
2
) 14.34±9.94 11.71±7.41 0.11

Median Delta Barthel 12 10

Our study has the strength of being a prospective 
study enrolling a significant number of post COVID-
19 patients of working age (i.e. <65 years). Data on 
patients aged 18 to 64 years are scarce (37). However, 
this age range represents the most productive 
life years of a population. Considering the high 
healthcare indirect costs deriving from the loss of their 
productive potential, rehabilitation of subjects aged 
between 18-65 years developing a long-lasting and 
debilitating disease assumes fundamental importance. 
Furthermore, the post COVID-19 population included 
in our study appears to be more representative of 
the actual real-world situation. Indeed, 65.2% of 

the enrolled subjects recovered by mild to moderate 
SARS-CoV2 infection not requiring hospitalization 
and/or respiratory support during the acute phase, 
while 34.7 % of them had severe SARS-CoV2 
pneumonia. On the other hand, currently available 
studies and randomized controlled trial (RCT) 
evaluating the effectiveness of rehabilitation treatment 
in post COVID-19 patients are mainly related only to 
a severe infection requiring mechanical ventilation 
and/or invasive ICU treatments (21, 38-40). Finally, 
unlike other “low-intensity” rehabilitation programs 
that were undertaken at hospital discharge (21-23), our 
Spa treatment was started at least 3 months after the 
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acute phase. This allowed us to exclude the possibility 
of an improvement in symptoms not determined by 
the treatment but time-related.

Moreover, for the first time, we analyzed the 
relationship between the two main post COVID-19 
symptoms (i.e. dyspnoea and fatigue) at the beginning 
and at the end of a respiratory rehabilitation treatment. 
Our results suggested that post COVID-19 dyspnoea 
and fatigue mostly improve together. On the other 
hand, BED and BPL were less mutually related. At 
the basis of this discrepancy, however, there may be 
the greater complexity of questionnaires, such as the 
Borg and the Barthel, in assessing exertion symptoms, 
compared to a “yes” or “no” type assessment used to 
confirm the presence of dyspnoea or fatigue. 

While potential risk factors for the development of 
a severe COVID-19 are now almost known, studies 
assessing risk factors for post COVID-19 syndrome 
are contrasting (41-48). Therefore, in our study we 
tried to find eventual risk factors associated to the 
occurrence of post COVID-19 symptoms, as well as 
risk factors that may predict a lack of improvement in 
symptoms after treatment. No substantial risk factors 
were associated to a clinically relevant post COVID-
19 dyspnoea, while obesity configured a risk factor 
for fatigue. Unexpectedly, patients with respiratory 
comorbidities were less likely for experiencing 
clinically important dyspnoea and fatigue. A possible 
explanation is that patients with chronic respiratory 
diseases are more used to having and chronically 
enduring the feeling of “short of breath” and related 
fatigue (49). Obesity, respiratory comorbidities and 
a previous severe acute COVID-19 (phenotype 4) 
configured risk factors for the lack of improvement of 
dyspnoea after treatment, while no risk factors were 
associated to improvement or lack of improvement 
of fatigue. Female patients showed a significantly 
lower pre-treatment BPL compared to male patients. 
This result agrees with other studies reporting a 
higher experience of physical limitation in female 
post COVID-19 patients (4, 50). On the other hand, 
male patients didn’t reach a clinically meaningful 
improvement in BPL after treatment. As expected, a 
lower pre-treatment BPL was also recorded in obese 
patients and in patients with multiple comorbidities. 
Patients aged over 65 years, patients presenting a 
BMI>30 Kg/m2 and patients with comorbidities didn’t 
reach a clinically meaningful improvement in BED 
and BPL after intervention. Future studies are needed 
to confirm the possible influence of these clinical 
differences in post COVID-19 patients.

Although the exact mechanisms of post-COVID-19 

fatigue and dyspnoea has yet to be recognized, several 
hypotheses have been produced. A first hypothesis 
consists in the presence of residual lung injury after 
the acute phase (51). However, this explanation fits 
well only a small percentage of post COVID-19 
patients who experienced a severe acute disease and 
in which exertional dyspnoea can be well explained 
by persistent residual chest CT abnormalities and 
restricted pulmonary function (52). On the other hand, 
in a larger number of patients the causes of dyspnoea 
and fatigue remains enigmatic due to the absence of 
abnormalities in pulmonary function tests or chest 
imaging (11-13). Also in another study of ours we 
did not find important correlations with functional 
characterization in post COVID-19 subjects with 
dyspnoea (34).

A suggestive hypothesis comes from the study 
by Singh et al (53). This study examined 10 patients 
who recovered from a mild COVID-19 with invasive 
cardiopulmonary exercise testing (iCPET). Despite 
the absence of abnormalities in blood gases or 
any other pulmonary or cardiovascular parameter, 
these patients exhibited a condition of severe 
muscle deconditioning characterized by a peripheral 
decreased oxygen extraction (EO

2
). Additionally, all 

patients demonstrated an exaggerated hyperventilatory 
response during exercise. This remarkable finding 
suggested that dyspnoea in post COVID-19 patients 
may occur because of an excessive stimulation of 
the respiratory centres in the brain stem, which, in 
turn, results from an altered peripheral metabolic 
situation in skeletal muscles. Several non-mutually 
exclusive pathobiologic mechanisms may underlie 
this condition. One of them would be related to 
a prolonged pro-inflammatory response (hyper-
inflammatory cytokine storm) associated with SARS-
CoV-2 infection (51, 54). Other hypotheses include 
clotting/coagulation issues, the establishment of a 
dysfunctional nerve signalling and a virus-mediated 
mitochondrial damage (55, 56). To this regard, Lam et 
al. (14) proposed the existence of a distinct emerging 
long COVID-19 phenotype with connotations yet to 
be verified.

On this background, rehabilitation programs 
including aerobic training, strengthening exercises, 
diaphragmatic breathing techniques, as well as 
mindfulness training addressing psychological aspects 
related to the disease, might represent effective 
treatment options in patients with persistent symptoms 
after COVID-19 (57, 58). Thermal waters may have 
a favourable additive effect to physiotherapy, due to 
the reduction of inflammation in the early airways 
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and the positive effect on the vascularisation of large 
bronchi induced by mineral-rich water inhalations. 
It is noteworthy to remember that the first damages 
induced by SARS-CoV

2
 occur in the upper airways. 

The thermal water specifically used at the “Margherita 
di Savoia’s Baths” come directly from the famous 
local salt deposits, presenting a high saline content, 
as well as other important substances including iodine 
and bromine and trace elements, such as sulphur. 
Treatment with inhaled salt-bromide-iodine thermal 
water has been shown to have vasodilating activity on 
the bronchial mucosa and stimulating action on the 
muco-ciliary clearance, at the same time increasing 
the production of secretory IgA (28, 59). Sulphur-rich 
water inhalation has been demonstrated to decrease 
the synthesis of pro-inflammatory cytokines and 
the inflammatory mucosal infiltration, and reduce 
the levels of elastase produced by the neutrophils 
(28, 60). Assisted breathing creates the conditions 
for the benefits of thermal water to reach the small 
airways, as well as promoting better chest expansion 
thanks also to the use of an end-expiratory pressure. 
This is important considering the scarring effects 
induced by COVID-19 affecting the interstitium and 
resulting in increased traction of the lung. Finally, 
hydrokinesitherapy combines the rehabilitative effect 
of physiotherapy on asthenic subjects with the physical 
effect of the heat of water, leading to an improvement 
in the vascularisation and tone of the striated muscles. 
Furthermore, immersions in mineral-rich waters 
seem to be effective in reducing pro-inflammatory 
cytokines, including IL-6 levels (28, 59, 60). 

We have to acknowledge that the present study has 
some limitations. 

The first limitation could be related to the shorter 
duration of our rehabilitation program. However, 
our Spa treatment consisted in about 2-3 hours of 
daily therapy for a total of 12 sessions disbursed in 
two weeks. The TERECO study (21) evaluated and 
remotely monitored the effectiveness of a pulmonary 
rehabilitation program held at home during 6 weeks, 
but consisting in about 3-4 weekly sessions, each 
lasting about 40-60 minutes. De Souza et al. (22) 
proposed a home-based rehabilitation program for 
a total duration of 6 weeks, but delivered with only 
a weekly session by videoconference. Paneroni et 
al. (23) investigated the efficacy of a one-month 
telerehabilitation program consisting of one hour of 
daily exercises monitored by twice a week video calls. 
Our rehabilitation treatment was, therefore, more 
intense. Furthermore, effectiveness data in our study 
were examined one month after the conclusion of the 

intervention. This allowed us to verify the long-term 
duration of benefits.

Second, although standardized tools were used for 
the assessment of dyspnoea and fatigue, all consisted 
of self-reported questionnaires. This may imply a 
bias due to the so-called “cognitive dissonance” (61), 
that is the cognitive need of participants to change 
the perception of symptoms even if they have not 
objectively improved after the completion of the 
rehabilitation program. Anyhow, also other works on 
rehabilitation treatment in post COVID-19 patients 
used the same evaluation questionnaires. For example, 
the TERECO study (21) assessed the post-treatment 
effectiveness using the mMRC dyspnoea scale, De 
Souza et al. (22) valued post-treatment patients’ 
exertional dyspnoea using the Borg Dyspnoea Scale 
et al. (23) analyzed patients’ post-treatment physical 
limitation using the Barthel Index. In this work we 
have not included functional data (i.e. FEV

1
 and FVC 

values assessed on spirometry, desaturation and meters 
travelled assessed by 6MWT), but in another work of 
ours we assessed no correlation between functional 
parameters and post COVID-19 symptoms (34). 
Similarly, Lam et al (14) and Huang et al (62) have 
shown that there is no relationship between imaging, 
spirometric data and dyspnoea. Functional data would 
appear to be useful only in the early stages of recovery 
from COVID-19, when lung damage still persists. 
Our Spa rehabilitation treatment was started at least 
3 months after the acute phase. Patients included 
in our study had no or only modest lung alterations 
correlated to previous COVID-19 pneumonia and 
only one of them was diagnosed with pre-existent 
pulmonary fibrosis. The functional evaluation at entry 
was, therefore, performed in our study only for the 
purpose of planning the rehabilitation intervention.

Third, we did not perform an a priori sample size 
calculation of participants included in the study. 
Anyhow, this limit is due to a lack of previously 
existing data in the literature on a Spa rehabilitation 
program for post COVID-19 patients. 

Another limitation of our study might be a bias 
related to interventions in the Spa setting, because 
of the social atmosphere of health resorts producing 
positive effect on mood and cognitive function through 
the reduction of stress. To this regard we must add 
that our study lacks the inclusion of a comparator 
group that did not have suspected or confirmed SARS-
CoV

2
 infection. However, the potential presence 

of psychological confounding factors can also be 
considered a strength of a Spa rehabilitation treatment, 
increasing its effectiveness.
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In conclusion, dyspnoea and fatigue were confirmed 
to be important post COVID-19 symptoms even in 
younger subjects of working age (i.e. <65 years) 
and subjects with absent or modest pulmonary 
alterations at distance from the acute episode. Our 
study suggested that Spa health resorts could be 
considered as an effective “low intensity” setting for 
a rehabilitation program of such subjects, allowing 
to reduce the pressure on “high intensity” hospital 
rehabilitation units and the economic expenses for 
the National Health System. Besides the assessment 
of presence or absence of fatigue and clinically 
meaningful dyspnoea with the mMRC scale, this 
work also wanted to evaluate the severity of patients’ 
exertion dyspnoea (BED) and physical limitation 
(BPL). We found that there is a strong relationship in 
terms of improvement between dyspnoea and fatigue, 
even if risk factors for their occurrence appear to be 
different. The improvement in exertion dyspnoea and 
physical limitation seemed to be less mutually related. 
Anyhow, a possible explanation for this discrepancy 
may be that the Borg and Barthel questionnaires 
are more complex and articulated. In our study we 
also tried to verify the factors that predict a lack of 
improvement in symptoms after treatment. Obesity, 
respiratory comorbidities and a severe phenotype of 
acute COVID-19 configured risk factors for the lack 
of improvement of dyspnoea after treatment, while no 
risk factors were associated to the lack of improvement 
of fatigue. Older age, obesity and comorbidities may 
make a clinically meaningful improvement in BED 
and BPL after intervention more difficult. Gender 
differences seem to influence the perceived physical 
limitation, with women exhibiting worse BPL at 
entry, but men presenting less improvement in BPL 
after treatment. 

Further studies on the topic are advised to 
properly investigate beneficial effect of a Spa-based 
rehabilitative programs in post COVID-19 patients.
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Riassunto

Trattamento riabilitativo “a bassa intensità” per la dispnea 
persistente post COVID-19: il valore di un centro termale quale 
setting di cura appropriato

Introduzione. La sindrome post COVID-19 consiste in una 
frequente e invalidante complicanza che si rende responsabile di un 
ritardo nel reinserimento sociale e nel ritorno alla vita lavorativa dei 
pazienti che ne sono affetti.

Disegno dello studio. Quello presentato è stato uno studio 
prospettico osservazionale di coorte. L’obiettivo principale è stato 
quello di esplorare l’efficacia di un trattamento riabilitativo termale 
sul miglioramento della dispnea e della stanchezza post COVID-19, 
analizzando contemporaneamente la relazione tra tali sintomi. Inol-
tre, è stato valutata la possibilità che diverse caratteristiche cliniche 
predispongano i pazienti a manifestare sintomi post COVID-19 o 
influenzino l’efficacia dell’intervento termale.

Metodi. Da luglio a novembre 2021, sono stati arruolati 187 pa-
zienti con sindrome post COVID-19. Tutti i pazienti lamentavano 
dispnea persistente, il cui impatto sulle attività quotidiane è stato 
valutato utilizzando la scala modificata per la dispnea del Medical 
Research Council. 144 pazienti (77,0%) hanno riferito anche stan-
chezza persistente. Il trattamento termale è stato iniziato almeno 3 
mesi dopo la fase acuta del COVID-19. Alla fine del trattamento, ai 
pazienti è stato chiesto di valutare il miglioramento nella sensazione 
di dispnea e di stanchezza. Per 118 pazienti sono stati inoltre im-
piegati la scala modificata per la Dispnea di Borg per la stima della 
gravità della dispnea da sforzo e l’indice Barthel per la stima della 
gravità della limitazione fisica.

Risultati. 165 pazienti su 187 (88,2%) hanno riportato un miglio-
ramento della dispnea, mentre 116 pazienti su 144 (80,6%) hanno 
riportato un miglioramento sia della dispnea che della stanchezza. Su 
un totale di 118 soggetti, un miglioramento clinicamente significativo 
sulla scala modificata per la Dispnea di Borg (inteso come un Delta 
Borg uguale o superiore a -2,0 punti) è stato raggiunto dal 50,8% 
dei pazienti, mentre un miglioramento clinicamente significativo per 
l’indice Barthel (inteso come un Delta Barthel uguale o superiore a 
+10,0 punti) è stato raggiunto dal 51,7% di essi. Il 31,4% dei pazienti 
ha raggiunto un miglioramento minimo clinicamente importante 
sia per la scala modificata per la Dispnea di Borg che per l’indice 
Barthel. Nessun fattore di rischio è stato associato alla sensazione 
di dispnea clinicamente rilevante all’ingresso, mentre un BMI>30 
Kg/m2 è risultato il principale fattore di rischio per la stanchezza 
cronica. La presenza di comorbidità respiratorie, obesità e COVID-
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19 acuto grave (fenotipo 4) hanno configurato fattori di rischio per 
il mancato miglioramento della dispnea dopo il trattamento, mentre 
nessun fattore di rischio è stato associato a un mancato migliora-
mento della stanchezza. L’età avanzata, l’obesità e la presenza di 
comorbidità sembravano rendere più difficile il raggiungimento di 
un miglioramento clinicamente significativo nella scala modificata 
per la Dispnea di Borg e nell’indice Barthel dopo il trattamento. Il 
sesso femminile potrebbe implicare una maggiore limitazione fisica 
all’ingresso, mentre i pazienti di sesso maschile sembrano mostrare 
un minore miglioramento nell’indice Barthel dopo il trattamento.

Conclusioni. Dispnea e stanchezza cronica hanno confermato 
di essere sintomi post COVID-19 importanti anche nei soggetti più 
giovani in età lavorativa e nei soggetti con alterazioni polmonari 
assenti o modeste a distanza dal COVID-19 acuto. Un centro termale 
sembrerebbe essere un ambiente efficace per un programma riabili-
tativo “a bassa intensità” in tali pazienti. Esiste una forte relazione 
in termini di miglioramento tra dispnea e stanchezza cronica, anche 
se i fattori di rischio per la loro insorgenza sembrano essere diversi. 
Il miglioramento della dispnea da sforzo e della limitazione fisica 
sembravano essere meno correlati tra loro, probabilmente a causa 
di una maggiore complessità nei questionari di valutazione. Alcuni 
fattori di rischio possono predire la mancanza di miglioramento dei 
sintomi dopo il trattamento.
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