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Abstract: COVID-19 placed teams of professionals in a hostile and unfamiliar environment where the
lack of knowledge of its pathology led to the adaptation of programs used so far for other conditions
to try to address the immediate sequelae of COVID-19 infection. That is why the aim of this study was
to assess the effects of a multicomponent exercise program (MEP) in improving cardio-respiratory
performance, health status, disability due to dyspnea, aerobic capacity and endurance, and the
immediate sequelae of COVID-19. Thirty-nine patients referred from different hospital services
were included in this study. An intervention of seven weeks with sessions twice a week was carried
out, where patients underwent intervallic training sessions followed by strengthening exercises and
individualized respiratory physiotherapy exercises. The results of this study show a significant
improvement in cardio-respiratory performance, health status, disability due to dyspnea, and aerobic
capacity and endurance after intervention; and an increase in health status and reduction in disability
due to dyspnea at the 2-year follow-up. In addition, none of the patients had any adverse effects
either pre-post treatment or at the 2-year follow-up. Individualized and monitored MEP in survivors
of COVID-19 showed positive effects in a pre-post evaluation and the 2-year follow up, improving the
immediate sequelae of post-COVID-19 patients. This highlights the importance of the professional
background of the rehabilitation teams in adapting to an unknown clinical environment.

Keywords: COVID-19; SARS-CoV-2; rehabilitation; therapeutic exercise; pulmonary rehabilitation

1. Introduction

COVID-19 was declared a pandemic on 11 March 2020 by WHO (World Health
Organization) due to its levels of spread and the severity of the situation; the effects of this
condition have been visible from the very beginning and are still present [1,2]. Since the
beginning of the pandemic, about 300 million cases have been reported and more than
5 million deaths have been confirmed [3]. Approximately 80% of those who have suffered
from the disease have had mild symptoms; however, a significant proportion have suffered
important multisystemic symptoms that resulted in an increase in admissions to the ICU
(Intensive Care Unit) requiring a multidisciplinary approach from the acute phase [1,3–8].
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As for the diagnosis, in addition to the clinical features detailed below that help to
determine a possible infection, there are three diagnostic tools that can aid in the detection
and confirmation of active infection. Therefore, the adequacy not only of the treatment but
also of the sanitary clothing for the care of these patients is important. These diagnostic
tools are the PCR (this is a molecular test), the antigen test (this detects viral proteins) and
the antibody test (this detects the host’s response to infection or vaccination) [9]. Among the
most frequent symptoms associated with this infection are fever, headache, musculoskeletal
pain associated or not with fatigue, cough, pneumonia and dyspnea; other less frequent
symptoms affecting other systems such as the digestive system (nausea, diarrhea . . . ) may
also be found [3]. The degree of involvement of these is dependent, among other factors,
on the previous health status of the patient and therefore on the comorbidity associated
with the individual [10]. Although the medium and long-term sequelae of this infectious
process are unknown, the precedent of other epidemics caused by other coronaviruses
shows that musculoskeletal and respiratory sequelae, among others, will occur in patients
affected by COVID-19 [1,6,7].

The rapidity of infections led Spanish governmental institutions to declare a state
of alarm that led to the imposition of home isolation and therefore limited the ability to
leave the home, which was restricted to activities considered to be essential; therefore,
patients who require hospital admission could not be accompanied by their closest and
dearest, making health personnel their only support at the bedside, who were tasked with
establishing a link beyond the professional [2].

The professionals were faced with a hitherto unknown clinical environment where
the lack of knowledge of the pathology led the rehabilitation teams to establish individ-
ualized multicomponent programs according to the clinical condition of patients based
on their training and previous clinical experience [5,11,12]. The extensive background of
cardiorespiratory physiotherapy teams in the treatment of pathologies requiring functional
retraining such as chronic obstructive pulmonary disease (COPD) or myocardial infarction
led to the adaptation of these widely used multicomponent exercise programs that are
described as the most effective interventions for improving effort tolerance in patients with
respiratory diseases [13–15].

Similarly, current evidence shows that multicomponent exercise programs (MEP)
are effective in reducing post-COVID-19 sequelae with faster recovery, which facilitates
an improvement in the autonomy, functionality and quality of life of patients [1,16–18].
Furthermore, considering that global healthcare spending is expected to continue to grow,
and that the available budget in countries is uneven, the development of economical and ef-
fective therapies such as the MEP is well suited to address many of the post-COVID-19 neu-
romusculoskeletal sequelae in the case of patients living in more vulnerable countries [19].

Therefore, the aim of this study was to assess the effects of an MEP on improving
cardio-respiratory performance, health status, disability due to dyspnea, aerobic capacity
and endurance, and the immediate sequelae of COVID-19.

2. Materials and Methods
2.1. Study Design

A prospective study was conducted in the rehabilitation ward of Rey Juan Carlos
Hospital of Móstoles, Madrid, between June 2020 and December 2021, with telephone
follow-up in May 2022. The procedure was conducted according to the Declaration of
Helsinki and all subjects signed an informed consent form prior to participation in the study.
The study was approved by the Research Ethics Committee of the Fundación Jiménez Díaz,
Madrid (10 November 2020).

2.2. Study Population

Thirty-nine patients referred from the ICU, Pneumology, Internal Medicine and Re-
habilitation Services of Rey Juan Carlos Hospital were included, taking into account the
following inclusion criteria: patients over 18 years of age, with a previous diagnosis of
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COVID-19 infection who required hospital admission, who at the time of starting the
training presented a negative PCR test (polymerase chain reaction test) and decided to
voluntarily enter the program; patients who presented some degree of functional impair-
ment at the point of hospital discharge such as dysfunction/atrophy of the peripheral
muscles and/or respiratory muscles. For exclusion criteria, the following were not in-
cluded: patients with symptoms suggestive of active COVID-19 infection, comorbidities in
the acute phase, decompensated cardiovascular pathology such as arterial hypertension
(diastolic blood pressure above 100 mmHg and systolic pressure above 170 mmHg), acute
respiratory pathology such as decompensated COPD (Chronic Obstructive Pulmonary
Disease) with oxygen saturation below 90%, pulmonary thromboembolism; osteoarticular
involvement preventing cyclergometer training; moderate/severe cognitive impairment
and/or other symptoms such as uncontrolled diffuse pain, general fatigue, chest pain,
severe cough and fever [20,21].

2.3. Outcomes Measures

All patients had a consultation with the rehabilitation physician who performed an
anamnesis collecting data on the baseline situation prior to admission (work situation,
sporting and social activity, personal history, and habits) and a comprehensive physical, res-
piratory and osteoarticular examination. Before starting the program, the physiotherapist
team measured the following variables:

Dyspnea using the modified Medical Research Council dyspnea scale (mMRC). This
scale assesses dyspnea in activities of daily living scored from 0 (absence of dyspnea during
intense exercise) to 4 (dyspnea prevents the patient from leaving the house or appears with
tasks such as dressing or undressing) [20,22].

Quality of life was assessed according to the Short-Form 36 Questionnaire (SF-36) and
COPD Assessment Test (CAT). SF-36 is an instrument used to assess health-related quality
of life that evaluates eight spheres (physical functioning, role physical, bodily pain, general
health, vitality, social functioning, role emotional and mental health) scored from 0 to 100,
where 100 is equivalent to no disability and 0 is equivalent to maximum disability. The
calculation of the score leads to the extraction of five health states: (1) Much better now
than a year ago; (2) slightly better now than a year ago; (3) about the same as a year ago;
(4) slightly worse now than a year ago; and (5) much worse now than a year ago [23]. CAT
is an eight item questionnaire used to assess cough, sputum, chest tightness, breathlessness,
activity limitation, confidence leaving home, sleep and energy which are scored from 0 to 4
in each item, 0 corresponds to the least affected and 5 to the most affected [24]

Exercise capacity was measured with a six-minute walking test (6MWT), for which the
results of distance covered, oxygen saturation, heart rate (at the beginning, at the end and
two minutes after the end of the test), blood pressure (at the beginning and two minutes
after the end of the test), and Modified Borg Dyspnea Scale (at the end of the test) were
collected [15,25,26]. This is a submaximal exercise test which consists of a patient walking
for six minutes along a 30 m corridor with two cones marking the distance to be covered
while being given a series of cues [17,21,25–28].

Aerobic capacity was measured with the Steep Ramp Test (SRT) of the Ergoline Pro-
gram and the number of stops during the test were noted. Measurements were performed
with a calibrated cyclergometer up to volitional maximal exertion; the attained peak work
rate is the main outcome used to determine the training intensity [29].

2.4. Multicomponent Physical Exercise Intervention

The intervention lasted seven weeks with sessions conducted twice a week for a total
of 14 sessions. There were two groups per week with three patients in each group to comply
with COVID normative protocols (interpersonal distance of one and a half meters delimited
by methacrylate partitions and approved surgical mask) (Figure 1).
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Figure 1. Rehabilitation ward of Rey Juan Carlos Hospital in compliance with COVID normative.

Patients, prior to the start of training, had taken their usual medication and had a
supply of water to ensure hydration; those patients using oxygen therapy were asked
to perform the training with their usual guidelines. In each session, an initial and final
measurement of constants was taken (temperature, blood pressure, saturation, electrocar-
diographic recording and glycemia in diabetics). Additional blood pressure and dyspnea
perception results using the Borg Scale were obtained 20 min after the beginning of the
training and saturation and heart rate were monitored throughout training.

To establish the parameters of the cycloergometer interval training program, the SRT
was performed beforehand, in which the patient pedaled for 3 min at 0 watts load at
50–60 cycles per minute. After the first 3 min, the load was increased by 25 watts every
10 s and the patient was asked to maintain the indicated cadence. The test ended when the
patient could not maintain the indicated cadence, the saturation dropped below 90% or the
heart rate reached its maximum theoretical heart rate.

This cycloergometer interval training had a duration of forty minutes where the first
five and the last five minutes were performed at a constant load of 5% of its maximum load
corresponding to the ’warm-up’ and the ´return to calm´ phase. The 30 min of intervallic
work was distributed as follows: twenty seconds until reaching 60% of their maximum
load in the first seven sessions (adding five watts each day) and until reaching 80% of their
maximum load in the last session (14th session). Seventy seconds of rest at 20% of their
maximum load was reserved.

At the end of the sessions, strengthening exercises of the lower limbs (quadriceps, ham-
strings, and gluteus muscles) and upper limbs (biceps, anterior and middle deltoids, and
dorsal muscles) were performed with elastic bands; we adapted the resistance according to
the characteristics of the patients. (Figure 2A–D). Additionally, individualized respiratory
physiotherapy exercises (diaphragmatic stimulation, positive expiratory pressure exercises,
alveolar recruitment and strengthening of inspiratory muscles) were taught. The necessary
material and written guidelines with visual support were provided to encourage patients’
autonomy at home by creating an exercise habit.
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(C) and dorsal muscles (D).

Two weeks after the study was completed, a new measurement of all the variables
described above was performed and twenty-three months after the start of the intervention,
an informal telephone interview was conducted to determine the status of patients by
asking them about adherence to treatment, persistent signs and symptoms, return to work
and limitations in daily life.

2.5. Statistical Analysis

Data were analyzed using SPSS package version 25.0 (SPSS Inc, Chicago, IL, USA).
The normal distribution of the sample was analyzed using the Shapiro–Wilk test, and a
paired sample t-test was used to compare the means of pre-post measurements. Cohen’s d
coefficient was used to determine sample effect size. The Chi Square correlation coefficient
was used to evaluate the relationship between Multicomponent Physical Exercise Interven-
tion and disability due to dyspnea and health status assessment at the 2-year follow-up,
and p < 0.05 was considered statistically significant.

3. Results

The baseline characteristics of the 39 patients (mean age 63.85 ± 8.98 years; 29 male
and 10 female) are listed in Table 1.

Of the 39 patients recruited for the study, 25 (64%) had been discharged from ICU. We
found no differences in the demographic variables at the baseline levels of the primary
outcomes between patients from ICU and those from other services (duration of MEP,
STR, COPD/CAT and 6MWT). Of all patients, 90% were somewhat–much worse than
a year ago and felt moderate-to-intense dyspnea, and 79% presented a health status of
somewhat–much worse than a year ago. The MEP treatment was 13.15 ± 2.62 sessions.
Not all evaluations were collected for all patients during that time. Five patients did not
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complete the entire MEP, and no adverse effects were detected after the application of the
treatments. The moderating effect of the demographic information of age and sex did not
correlate with any of the outcomes of the present study.

Table 1. Baseline patient characteristics. Values are means ± standard deviation (95% confidence
interval). p < 0.05 is statistically significant.

Characteristic MEP (Pre) SD p

N 39
Age (years) 63.85 ±8.98 0.126

Sex M/F (Male %) 29/10 (67.4%)
Previous ICU stay (Yes, %) 25 (58%)

SF-36 (% of somewhat-much worse) 27 (90%)
mMRC (% moderate-to-intense dyspnea) 25 (79%)

Duration of MEP (sessions) 13.15 ±2.62 0.248
Weight (Kg) 78.52 ±16.37 0.564
Height (cm) 167.61 ±9.22 0.567

BMI 27.7 ±4.82 0.379
SRT (Watts) 112.84 ±49.52 0.097

COPD Assessment Test (CAT) 15.30 ±6.52 0.077
6MWT

Oxygen Saturation (%) 95.14 ±2.95 0.006 #
Heart Rate (BPM) 89 ±15.15 0.846

Blood Pressure (SBP/DBP; mmHg) 130.85/76 ±14.87/±11.4 0.7/0.8
Distance (m) 343.25 ±102.61 0.315

Number of stops during the test 0.31 ±0.52 0.00 #
Borg RPR 2.67 ±2.15 0.81

# Significantly different within-group, p < 0.05 (95% confidence interval); Abbreviations: ICU, Intensive Care Unit;
SF-36, Health Questionnaire Short Form-36 (% excluding missing values); mMRC, Modified Medical Research
Council (% excluding missing values); MEP, Multicomponent Exercise Program; BMI, Body Mass Index; STR,
Steep Run Test; CAT/COPD, Chronic Obstructive Pulmonary Disease Assessment Test (scores over 40; higher
scores result in poorer outcomes); 6MWT, 6 min Walk Test; BPM, Beats Per Minute; SBP/DBP, Systolic Blood
Pressure and Diastolic Blood Pressure; mmHg, millimeters of Mercury; Borg RPR, Borg Rating of Perceived
Exertion Scale; SD, Standard Deviation.

3.1. Cardio-Respiratory Performance Assessment

At baseline assessment, patients presented a Steep Run Test (SRT) of 112.84 ± 49.52
(p = 0.097). In contrast, SRT after MEP increased to 188.39± 64, (p = 0.00 vs. pre-treatment;
n = 28). Within-group effect sizes were greater at the post-treatment period (d > 0.8), as
shown in Table 2.

3.2. Health Status Assessment

At baseline assessment, patients presented an SF-36 of 4.45 ± 0.6 over the five possible
health states, 90% of them being somewhat–much worse than a year ago (p = 0.000). In
contrast, SF-36 after MEP decreased to 3.82 ± 0.8 over the five possible health states
(p = 0.005 vs. Pre-treatment; n = 22). Within-group effect sizes were negatively greater at
the post-treatment period (d > −0.8), Table 2.

3.3. Impact of COVID-19 on Daily Life Assessment

We found no significant differences for time in CAT/COPD, which had values of
17.29 ± 3.02 (p = 0.077) and 12.50 ± 8.66 (p = 0.075 vs. Pre-treatment; n = 14), respectively
(Table 2). Within-group effect sizes were negatively moderate at the post-treatment period
(d < −0.8), as shown in Table 2.

3.4. Disability Due to Dyspnea Assessment

At baseline assessment, patients presented an mMRC of 2.48 ± 0.98, with 79% of them
experiencing moderate-to-intense dyspnea (p = 0. 002). In contrast, mMRC after MEP
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decreased to 1.62 ± 1.12, (p = 0.023 vs. Pre-treatment; n = 21). Within-group effect sizes
were negatively greater at the post-treatment period (d > −0.8), Table 2.

Table 2. Adjusted means (SD) for outcome at all study visits and mean (SD) difference within group
and effect size.

STR (Watts)

Means (SD) Difference within Group
Post Minus Pre (n = 39) Effect Size Cohen’s d

MEP (Pre) MEP (Post)

119.64 ± 52.42 188.39 ± 64 −68.75
(−84.05; −53.45) * 1.17

SF-36

Means (SD) Difference within Group
Post Minus Pre (n = 39) Effect Size Cohen’s d

MEP (Pre) MEP (Post)

4.45 ± 0.6 3.82 ± 0.8 0.64
(0.21; 1.06) # −0.89

COPD Assessment Test (CAT)

Means (SD) Difference within Group
Post Minus Pre (n = 39) Effect Size Cohen’s d

MEP (Pre) MEP (Post)

17.29 ± 3.02 12.50 ± 8.66 4.79
(−0.55; 10.12) −0.74

Modified Medical Research Council (mMRC)

Means (SD) Difference within Group
Post Minus Pre (n = 39) Effect size Cohen’s d

MEP (Pre) MEP (Post)

2.48 ± 0.98 1.62 ± 1.12 0.86
(0.13; 1.58) # −0.82

# Significantly different within-group, p < 0.05 (95% confidence interval); * Significantly different within-group,
p < 0.001 (95% confidence interval). Abbreviations: MEP, Multicomponent Exercise Program; STR, Steep Run
Test (incremental field test in cycloergometer); SF-36, Health Questionnaire Short Form-36; CAT/COPD, Chronic
Obstructive Pulmonary Disease Assessment Test (scores over 40; higher scores result in poorer outcomes); SD,
Standard Deviation.

3.5. Aerobic Capacity and Endurance Assessment

Statistically significant differences over time were found in terms of the increase in
oxygen saturation (95.23 ± 2.42 vs. 96.33 ± 1.83; p = 0.023 vs. Pre-treatment; n = 30), the de-
crease in resting heart rate (88.77 ± 15.29 vs. 83 ± 13.25; p = 0.033 vs. Pre-treatment; n = 31),
the increase in the distance performed in the 6MWT (343 ± 107.8 vs. 444.55 ± 111.15;
p = 0.000 vs. Pre-treatment; n = 31), and the decrease in the number of stops during the test
(0.32 ± 0.54 vs. 0.03 ± 0.18; p = 0.005 vs. Pre-treatment; n = 31). Within-group effect sizes
were negatively greater at the post-treatment period (d > −0.8), Table 3.



Int. J. Environ. Res. Public Health 2022, 19, 12396 8 of 14

Table 3. Adjusted means (SD) for outcome at all study visits and mean (SD) difference within group
and effect size.

6MWT

Means (SD) Difference within Group
Post Minus Pre (n = 39) Effect Size Cohen’s d

MEP (Pre) MEP (Post)

Oxygen Saturation (%) 95.23 ± 2.42 96.33 ± 1.83 −1.11
(−2.04; −0.16) # 0.51

Heart Rate (BPM) 88.77 ± 15.29 83 ± 13.25 5.77
(0.48; 11.07) # −0.4

Blood Pressure 130.4 ± 15.5 128.5 ± 17 1.86
(−3.34; 7.05) −0.18

(SBP/DBP; mmHg) 77.1 ± 11.6 77.5 ± 10.1 −0.4
(−4.2; 3.41) 0.04

Distance (m) 343 ± 107.8 444.55 ± 111.15 −101.6
(−135.12; −68.04) * 0.93

Number of stops
during the test 0.32 ± 0.54 0.03 ± 0.18 0.29

(0.1; 0.48) # −0.72

Borg RPR 2.61 ± 2.03 2.19 ± 2.14 0.42
(−0.47; 1.31) −0.2

# Significantly different within-group, p < 0.05 (95% confidence interval); * Significantly different within-group,
p < 0.001 (95% confidence interval). Abbreviations: MEP, Multicomponent Exercise Program; 6MWT, 6-min Walk
Test; BPM, Beats Per Minute; mmHg, millimeters of Mercury; Borg RPR, Borg Rating of Perceived Exertion Scale;
SD, Standard Deviation.

3.6. Disability Due to Dyspnea and Health Status Assessment at the 2-Year Follow-Up

A total of 37 of the 39 patients completed the evaluation at the 2-year follow-up. Statisti-
cally significant differences over time were found in the increase in health status (p = 0.002),
considering that 90% of patients presented at baseline a health status of “somewhat-much
worse than a year ago”. At the 2-year follow-up, 81% of the patients were “much-slightly
better now than pre-treatment” (p = 0.002 vs. Pre-treatment; n = 37) (Figure 3).
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Figure 3. (A) Graphic of the results of the SF-36 Health Questionnaire at Baseline. (B) Graphic of the
results of the SF-36 Health Questionnaire at the 2-year follow-up period 2-year follow-up period.

Likewise, statistically significant differences over time were found in the reduction
in disability due to dyspnea (p = 0.000), considering that 79% of patients presented a
moderate-to-intense dyspnea status at baseline. At the 2-year follow-up, 84% of the patients
experienced no dyspnea at all or only when walking fast on flat terrain, or when climbing a
gentle slope (p = 0.000 vs. Pre-treatment; n = 37) (Figure 4).
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Figure 4. (A) Graphic of the results of the Medical Research Council dyspnea scale at Base-
line. (B) Graphic of the results of the Medical Research Council dyspnea scale at the 2-year
follow-up period.

3.7. Post-COVID-19 Sequelae at the 2-Year Follow-Up

At 2-year follow-up, 27% of the 37 patients had no sequelae after COVID-19, 22%
presented respiratory sequelae, 13% presented respiratory sequelae and central sensitiza-
tion syndrome, 11% presented respiratory and musculoskeletal sequelae, 8% signs and
symptoms of central sensitization, 5% presented respiratory and cardiological sequelae
and central sensitization syndrome, 5% presented respiratory and neurological sequelae,
3% presented respiratory and cardiologic sequelae, as well as musculoskeletal (3%), and
respiratory and dermatological (3%) (Figure 5) sequalae. None of the patients reported any
limitations in daily life, and 32 (86%) continued to exercise at discharge.
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4. Discussion

The result of the present study shows the positive effects of the MEP at the pre-post
assessment and the 2-year follow-up on improving the immediate sequelae of post-COVID-
19 patients. Of the 39 patients recruited for the study, 25 (64%) had been discharged from
ICU, and no adverse effects were detected after the application of the treatments. This
indicates that MEP is a safe intervention for post-COVID patients, also considering its low
cost. The results of this study show a significant improvement in disability due to dyspnea
and in aerobic capacity and endurance after intervention; and an increase in health status
and reduction in disability due to dyspnea at the 2-year follow-up. To our knowledge,
this is the first study with a long-term follow-up in the field addressing immediate post
COVID-19 sequelae with a MEP.

4.1. Functional Capacity

In relation to cardio-respiratory performance, patients achieved an increase in SRT
following 7 weeks of the multicomponent program. However, there has been no study
analyzing the effects with this assessment tool in this group of patients; however, other
authors have extensively studied this tool when evaluating aerobic capacity in patients
with multisystemic involvement such as oncology ones [30]. Weemaes et al. [30] concluded
that SRT is correlated with the cardiopulmonary exercise test—VO2 peak; therefore, it
seems this tool is a valid one with which to estimate aerobic capacity and our study could
provide a precedent for use in patients with cardiopulmonary impairment, as we provided
an evidence-based study for clinical practice.

In connection with exercise capacity, Udina et al. [17] conducted a study with a similar
sample size to the one in this intervention, using the 6MWT to assess walked distance.
This measure improved from 158.7 ± 154.1 to 346.3 ± 111.5 m, a significantly different
within-group result was also found in our study with an improvement from 343 ± 107.8
to 444.55 ± 111.15 m. Likewise, Curci et al. [20] also included a similar sample size but
patient’s condition limited the assessment through this test to a small number of patients
obtaining poor results. This research team used the 6MWT to analyze those parameters



Int. J. Environ. Res. Public Health 2022, 19, 12396 12 of 14

that are relevant in the clinical setting and that indicate the patient’s baseline condition
and response to exercise, reflecting significant differences with an increase in the oxygen
saturation and a decrease in resting heart rate. The study conducted by Udina [17] and
Curci [20] did not mention the analysis of these physiological variables. Ferioli et al. [27]
concluded that 6MWT is a useful test in post-COVID follow-up, correlating with the
severity of acute phase and impairments in the chronic one, offering the possibility to
assess improvements in exercise capacity. Because of this conclusion and the limited but
significant results obtained in the present study, this tool should be taken into account in
further studies involving post-COVID patients due to its low cost and the great variability
of the relevant data it provides.

4.2. Health Status

The results of this study do not reflect significant differences for time in CAT/COPD.
Daynes et al. [24], however, concluded that CAT is a useful tool to assess symptoms of
COVID-19 recovery in a study of 131 patients (one-third of which had a pre-existing
respiratory condition); however, they took into consideration that its application in post-
COVID-19 patients has to be accompanied by an assessment of psychosocial factors in
relation to symptom perception and expectations of benefits from the treatment to be
received. Future research with post-COVID-19 patients should be oriented towards a
global assessment of health status, while taking into consideration an inactive perspective
where social and psychological factors could be of great relevance, which Daher et al. took
into account [31].

SF-36 results were statistically significant in this stud. These outcomes are supported
by a structured review wherein Poudel et al. [23] concluded that the impact of COVID-19 on
the health-related quality of life of acute COVID-19 patients compared to long COVID-19
patients was higher; and that impacts were higher among severe patients admitted to ICU
compared to those who were admitted to general wards.

4.3. Disability Due to Dyspnea

The results of this study determined that disability due to dyspnea after MEP decreases
from 2.48 pre-intervention to 1.62 post-intervention. Curci et al. [20] provided an accurate
description of sub-acute patients admitted to the rehabilitation unit in a sample similar
to ours (32 patients) obtaining scores between 4 and 5 on this scale, which shows a worse
baseline situation of the patients.

The basal situation of patients could have been conditioned by the medication used
during different waves to limit the acute conditions that led them to the ICU. These drugs
included the following: Cyclophosphamide, Interferon beta, Kaletra, Dolquine, Tocilizumab
and corticosteroids in the first wave and only corticosteroids from the second one [32].

4.4. Limitations

An important limitation of the study is the small sample size. Also important is the
absence of a control group or placebo group to compare with the evolution of the process
or with other interventions.

Although there is an inherent bias in the quality of the information presented in this
type of study, this has been minimized by using relevant and reliable resources.

5. Conclusions

Individualized and monitored MEP in survivors of COVID-19 showed positive effects
in cardio-respiratory performance, health status, disability due to dyspnea, and aerobic
capacity and endurance at pre-post treatment.

In addtion, an increase in health status and an overall reduction in disability due to
dyspnea was achieved in all post COVID-19 patients at 2-year follow up, improving the
immediate sequelae.
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Furthermore, none of the patients had any adverse effects either pre-post treatment or
at the 2-year follow-up.

This highlights the importance of the professional background of the rehabilitation
teams in adapting to an unknown clinical environment.
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