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Abstract

Introduction: The Coronavirus disease (COVID-19) pandemic has significantly altered the provision of rehabilitation
services, especially pulmonary rehabilitation (PR). Our objective was to assess the provision of PR services in Latin America
18 months after the COVID-19 pandemic was declared.

Methods: A cross-sectional study that included professionals dedicated to PR in centres in Latin America was applied. Responses
to an online questionnaire were collected from May to September 2021. The following data were included for the analysis:
demographic data, evaluation strategies, program structure, PR intervention in post-COVID-19 patients, and perception of
strategies therapies for the care of post-COVID-19 patients. The questionnairewas distributed in Spanish and Portuguese languages.

Results: Responses were received from 196 PR centres. Exercise tolerance was predominantly measured with the six-minute
walk test. Less than 50% of the institutions evaluate quality of life, physical qualities, symptoms, and lung function. Most of the
programmes have physiotherapists (90.8%), as well as pulmonologists (60%), and psychologists (35%), among other professionals.

Conclusion: PR services in Latin America have adapted in their way to the requirements of the pandemic, and most
continued to provide face-to-face services. It was identified that the application of the programs is heterogeneous both in
evaluations and interventions.
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Introduction

Rehabilitation is an essential component in healthcare and
management, helping to improve functional capacity, pre-
vent both acute and chronic diseases and promote health and
wellbeing.1 According to the World Health Organisation
(WHO)2 the rehabilitation services benefit society, indi-
viduals, communities, and contribute in economic aspects
of the countries, contributing to their social development.3,4

The world is currently experiencing a major health crisis
due to the ongoing Coronavirus Disease 19 (COVID-19)
pandemic, which has affected global healthcare across the
board. Among the services that have been affected, research
reports detail that at the beginning of the pandemic, hos-
pitals are being forced to convert PR units and health teams
into units of respiratory management for COVID-19 pa-
tients, wich caused an impact on the opportunity and
changes in care compared to pre-pandemic periods, both in
people with chronic lung diseases and in post-COVID
patients.4

In recent months, the scientific literature has used the
term ‘long COVID’ to describe the disease in people who
have recovered from COVID-19 but still have very long-
lasting symptoms and signs after infection. WHO defines it
as a condition that “occurs in individuals with a history of
probable or confirmed SARS-CoV-2 infection, usually
3 months from the onset of COVID-19 with symptoms that
last for at least 2 months and cannot be explained by an
alternative diagnosis”.5 Post-discharge sequelae and their
impact on health-related quality of life (HRQoL) are not
fully understood. Among the most reported symptoms of
long COVID are fatigue and dyspnoea, which play an
essential role in limiting activities of daily living and the
ability to exercise.6

According to 2016 data, Latin America has a high
percentage of mortality due to poor quality of care.7 Based
on which, countries or regions with lower levels of quality
of care have been projected to have higher mortality rates
from COVID-19.8 In the Latin American region, failures of
health systems to prevent and control chronic diseases
adequately are likely to result in a higher percentage of the
population at risk of developing complications related to
COVID-19 and long COVID. In addition to the targeted
response, public health emergencies present significant
challenges for health systems to meet the essential health
needs of the population, and gaps in quality of care tend to
be wider.9

In recent years, policies have been implemented to
considerably increase care for chronic non-communicable
diseases and rehabilitation centres in different Latin
American countries, particularly in the respiratory area.10 In
2016, the Pan American Health Organization, in conjunc-
tion with the WHO, published a study on the economic
dimensions of chronic non-communicable diseases,

reinforcing the importance of access to rehabilitation ser-
vices to improve equity in health promotion.11 However, the
increase in the need for services, such as emergency and
critical care, redeployed rehabilitation services personnel.
Additionally, the changes in health policies that promoted
self-isolation for health reasons led to the suspension and/or
limitation of the operation of the rehabilitation services at
the time of prioritising care, which has negatively impacted
patients with disabilities, chronic respiratory diseases, but
also those with acute illnesses or serious trauma not related
to COVID-19 due to the lack of health resources.4

Fortunately, the start of vaccination has allowed a return
to relative normality, and rehabilitation centres have started
caring for respiratory patients, but not without facing a
series of challenges of this new type of patient and health
conditions. Due to the above, the objective of this study was
to assess the provision of PR services in Latin America
18 months after the COVID-19 pandemic was declared.

Methods

Study design

Cross-sectional observational study included professionals rep-
resenting PR centres from all Latin American countries. Re-
sponses to an online questionnaire disseminated between May
and September 2021 were collected (Supplementary Material 1).
Participants were invited using the registry of the Latin
American Thoracic Association (ALAT); also by mass
dissemination using official social networks of the associ-
ation (Facebook, Twitter, Instagram). The study was ap-
proved by the ALAT respiratory care committee and by the
institutional ethics committee with registry IYECDO-1372.

Survey

The survey was designed by a committee of experts who
incorporated the preliminary questions. The construction of
the questions was based on the ATS/ERS recommendation
guidelines for pulmonary rehabilitation.12 Subsequently,
and after an additional review, they were sent to five in-
dependent reviewers selected for their experience in the area
of PR and the management of patients with post-COVID-
19. After receiving the recommendations, the final version
was obtained, which had five sections and a total of 31
questions (Supplementary Material 1). We follow the
Checklist for Reporting Results of Internet E-Surveys
(CHERRIES) recommendations for preparing online
questionnaires.13

The sections included were: Demographic data of PR
programmes, evaluation and intervention strategies, pro-
gramme structure, PR in post-COVID-19 patients, and
perception of therapeutic strategies for the care of post-
COVID-19 patients. The questionnaire was distributed in
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Spanish and Portuguese, and, according to the responses
obtained, the results were filtered by PR centres, and the first
response obtained was selected, eliminating repeated cen-
tres. The first page of the questionnaire contained informed
consent.

The survey was designed with an ‘open survey’ system.
The participants’ responses were stored with a NUMID
number on an encrypted server. Therefore, there was no
incentive for the participants.

Statistical analysis

The analysis of the data obtained with the survey was
carried out with GraphPad Prism version 9.0 (GraphPad
Software, San Diego, CA, USA), the variables were placed
in categories which are presented in frequencies and
percentages.

Results

Demographics of PR programmes

During the evaluation period, responses were received in
total from 196 PR centres from 14 countries; of these 196,
15 responses from centres that had already responded to the
survey were excluded; the countries from which the greatest
data participation was obtained were Chile, Argentina,
Colombia, Mexico and Ecuador (Table 1). Most of the
responses were provided by physiotherapists, representing
65.7%, followed by respiratory therapists (18.2%) and
physicians (14.4%).

Evaluation and intervention strategies for
PR programmes

Regarding the evaluations carried out at the beginning and
the end of the PR intervention, most programmes review the
medical history, measure vital signs at rest and with effort
(heart rate, oxygen saturation, and respiratory rate), and
apply dyspnea scales. Regarding effort tolerance evalua-
tions, the six-minute walk test (6MWT) is the most used
(69.4%), both at the beginning and end of the programmes.
More than half of those who responded to the survey report
that they carry out an evaluation of the strength of the upper
and lower limbs before and after PR.

In both pre-assessment and post-PR assessments, less
than 50% of the institutions perform HRQoL, physical
qualities, symptoms and spirometry assessments to assess
lung function (Table 2).

Strength training using dumbbells or free weights is the
most used muscle training strategy (74%), followed by
respiratory muscle training (69.9%). Among the tools used
for aerobic training, the cycle ergometer is the most used by
69.9% of the centres surveyed, followed by treadmill

training (54.1%) and circuit training (35.7%). Within the
adjuvant strategies, respiratory physiotherapy (76.5%) and
self-care education (76%) are the most applied, while only
21.9% and 16.8% have occupational therapy and speech
therapy services, respectively.

The prescription of exercise intensity is carried out
mainly with subjective symptom scales (Borg Scale)
(78.1%), exercise response with vital signs (71.4%) and
heart rate equations (66.8%); peak (21.4%) and estimated
(36.2%) oxygen consumption are used marginally (Table 3).

PR programme structure

Table 4 shows the characteristics of the programmes, which,
in 90.8%, have a physiotherapist and 59.2% have a

Table 1. Distribution of responses by country.

Countries n (%)

Chile 39 (21.5)
Argentina 38 (21)
Colombia 34 (18.8)
México 24 (13.3)
Ecuador 15 (8.3)
Perú 10 (5.5)
Brazil 5 (2.8)
Costa Rica 4 (2.2)
El Salvador 4 (2.2)
Bolivia 3 (1.7)
Venezuela 2 (1.1)
Cuba 1 (0.6)
Guatemala 1 (0.6)
Uruguay 1 (0.6)
The profession of the person who answered the survey
Physiotherapist 119 (65.7)
Respiratory therapist 33 (18.2)
Physician 26 (14.4)
Speech therapist 2 (1.1)
Occupational therapist 1 (0.6)

Table 2. Distribution of evaluation activities.

Top 10 evaluation activities Start n (%) End n (%)

Review of clinical history 192 (98) 145 (74)
Taking vital signs at rest and with effort 191 (97.4) 174 (88.8)
Dyspnoea scales 167 (85.2) 153 (78.1)
Six-minute walk test 136 (69.4) 134 (68.4)
Upper extremity strength assessment 120 (61.2) 107 (54.6)
Lower extremity strength assessment 112 (57.1) 96 (49)
Muscle fatigue scales 108 (55.1) 99 (50.5)
Quality of life survey 87 (44.4) 75 (38.3)
Evaluation of physical qualities 86 (43.9) 88 (44.9)
Spirometry 85 (43.4) 81 (41.3)
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pulmonologist. Professionals such as dietitians and medical
specialists such as cardiologists, internists, and physiatrists
participate in less than 40% of PR centres in Latin America.
Patients attend PR mainly on an outpatient basis (74.5%),
with a duration of the programme ranging mostly between
four and 8 weeks (40.3%). The most used training frequency
is three sessions a week (40.8%). Regarding the session
duration, the centres mostly reported duration of between 40
and 60 min (44.9%). Only 13% of the programmes reported
that the sessions lasted more than 60 min. More than half
carry out controls after discharge from PR (58.2%); of these,
30.1% are followed up to 3 months, 12.8% up to 6 months,
3.6% up to one year, and 11.7% until functional recovery of
the patients., 49.5% of the centres that reported post-PR
controls said they did it face-to-face.

Perception of therapeutic strategies of
post-COVID-19 patients

Since the WHO’s declaration of the pandemic in March
2020, 56 centres did not continue with face-to-face care
during confinement, with a suspension that mostly lasted
6 months (32.6%), and 14.6% between 1 and 3 months.

However, 42% of those surveyed responded that non-
COVID-19 patients continued with the same adherence
prior to the health emergency. The availability of personnel
and biosafety requirements were the ones that mainly
caused adjustments in service times (Table 5).

Table 3. Distribution of intervention activities.

Intervention strategies n (%)

Strength/endurance training using free weights 145 (74)
Respiratory muscle training 137 (69.9)
Cycleorgometer 137 (69.9)
Strength training using apparatus 115 (58.7)
Treadmill walk 106 (54.1)
Community walk 84 (42.9)
Circuit training 70 (35.7)
Water training 11 (5.6)
Nordic walk 8 (4.1)
Nordic platform 7 (3.6)
Coadjuvant interventions
Respiratory physiotherapy 150 (76.5)
Self-care education 149 (76)
Flexibility exercises 131 (66.8)
Energy conservation techniques 120 (61.2)
Nutritional support 86 (43.9)
Smoking cessation 83 (42.4)
Psychosocial support 68 (34.7)
Occupational therapy 43 (21.9)
Speech therapy 33 (16.8)

Methods for prescribing intensity
Effort perception with Borg scale 153 (78.1)
Use of vital signs 140 (71.4)
Calculated maximum heart rate 131 (66.8)
Estimated oxygen consumption 71 (36.2)
Peak oxygen consumption 42 (21.4)

Table 4. Administrative characteristics of the programmes.

Professional n (%)

Physiotherapist 178 (90.8)
Pulmonologist 116 (59.2)
Psychologist 68 (34.7)
General practitioner 64 (32.7)
Nutritionist 60 (30.6)
Cardiologist 48 (24.5)
Internal medicine 46 (23.5)
Physiatrist 44 (22.4)
Type of assistance
Outpatient 146 (74.5)
Home-based 81 (41.3)
Inpatient 75 (38.3)
Telerehabilitation 73 (37.2)
Community-based 9 (4.6)

Physician in charge of referring patients
Pulmonologist 131 (66.8)
General practitioner 107 (54.6)
Physiatrist 60 (30.6)
Autoreferred 40 (20.4)

Duration
<4 weeks 21 (11.6)
>4 and <8 weeks 73 (40.3)
>8 and <12 weeks 50 (27.6)
>12 weeks 27 (14.9)

Number of PR sessions per day
1–5 60 (33.1)
6–10 45 (24.9)
10–15 18 (9.9)
15–20 24 (13.3)
>20 34 (18.8)

Frequency of supervised sessions (per week)
1 19 (10.5)
2 57 (31.4)
3 74 (40.8)
>3 31 (17.1)

Follow-up post-PR
No 82 (41.8)
Until 3 months post-discharge 59 (30.1)
Until 6 months post-discharge 25 (12.8)
Until 12 months post-discharge 7 (3.6)
Undefined 23 (11.7)

Follow-up system post-PR
Face-to-face 90 (49.5)
Telephone 67 (32.7)
Telemedicine 49 (25)
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Figure 1 shows that the centres mostly agree with
strategies such as upper limb training, in which 74% of the
participants state that they agree, 80% of those surveyed
state that they agree with the training of lower limbs, and
72.4% with respiratory muscles for post-COVID-19 pa-
tients. In addition, coadjuvant strategies such as respiratory
physiotherapy techniques and education also obtained high
approval (60.8 and 87.8%, respectively), where more than
half of those surveyed agreed to use these strategies in
patients who had SARS-CoV-2 infection.

Discussion

Eighteen months after the declaration of the pandemic,
according to the results obtained, the activity of RP pro-
grams in Latin America has been gradually resumed; more
than half of the programs that suspended their service re-
sumed activities in a maximum period of 6 months, this is
partly due to the need for rehabilitation not only from post-
COVID-19 patients but also from other diseases; however,
we do not know if the activities carried out are in completely
regular operation. Due to the high epidemiological impact
that has occurred in Latin America,14 all pulmonary reha-
bilitation programs surveyed have received COVID-19
patients, having to make the necessary adjustments to
sustain the services despite the difficulties of this period of
time. Despite recommendations for PR implementation,
these programmes in Latin America are heterogeneous, both
in the evaluation and in the intervention in post-COVID-19
patients. Nevertheless, through ALAT, it was possible to
disseminate and format a diagnosis on PR in Latin America.

PR is based on an interdisciplinary and comprehensive
intervention that includes aerobic and resistance training
and adjuvant interventions such as education, management
of nutritional aspects, or psychology, which all contribute to
improving HRQoL.12 Less than 50% of PR programmes
assess HRQoL, which is a crucial aspect to consider ac-
cording to different clinical recommendations,15,16 being

one of the most affected factors in subjects hospitalised for
COVID-19.17,18 Several studies have used generic and
specific questionnaires, among which the 36-item Short-
Form Health Survey (SF36), the Euro Qol-5 dimension
(EQ-5D) and the St George’s Respiratory Questionnaire
(SGRQ) stand out.18,19

Several of these questionnaires are available free of
charge for use in these patients and can also be applied self-
directed. Also, it is necessary to discuss that the quality of
life is significantly affected in patients with other chronic
lung diseases, such as chronic obstructive pulmonary dis-
ease (COPD),20 asthma,21 interstitial lung disease (ILD)22

and pulmonary hypertension.23 This situation must be
considered by the programs so that in the future, with the
results obtained in the evaluations, intervention strategies
are established according to the needs of the patients.

In contrast, the low rate of performing spirometry is an
expected result given that the recommendations for their
evaluation are ideally two or 3 months after hospital dis-
charge in post-COVID patients due to the effects of in-
flammation and post-viral oedema, this could affect the
result of this test. Also, several centres do not have the
equipment or trained personnel to carry out the tests.24,25

Concerning the evaluation of patients, only half of the
PR programmes evaluate fatigue, despite being the most
prevalent symptom in post-COVID-19 patients.6 This
symptom, and dyspnoea, are two of the main outcomes of
interest to the patient (PROMs)26 and should be used to
complement the results of other evaluations used in PR
programmes, such as exercise tests.27 However, and clar-
ifying that it was not an objective of this paper to measure
the use of spirometry in other chronic lung diseases, its use
is scarce, especially considering that spirometry is a diag-
nostic test in COPD and asthma, its inclusion is imperative,
within the initial evaluation protocols.

In this sense, the evaluation of fatigue and dyspnoea
should be considered, since their assessment does not in-
volve additional time, and the results can be effectively used
to monitor and evaluate the results obtained, especially
since these symptoms are prevalent in various stages of
COVID-19, from active disease, but also in immediate
evaluations after overcoming the infection, and even
months later.28 Likewise, in other pathologies such, dyspnea
and fatigue are very frequent and relevant symptoms, which
have been shown to improve with PR intervention, not only
in COPD,29 but also in asthma, ILD, as others,12 a situation
that requires Latin American programs to pay attention to
this and make the corresponding assessments.

Regarding the structure of PR programmes, although the
recommendations propose an interdisciplinary model,30 this
does not happen in Latin America. Only 40% of the pro-
grammes had nutrition and psychosocial support, and
21.9% had occupational therapy and 16.8% included speech
therapy. Undoubtedly, in order to achieve the greatest

Table 5. Modifications in PR programmes after the pandemic.

Continuation of care during confinement n (%)

Yes 125 (69.1)
No 56 (30.9)
Adherence of non-COVID-19 patients
Similar 76 (42)
>50% of patients continue 34 (18.8)
<50% of patients continue 71 (39.2)

Causes of change in attending time
Number of patients 21 (11.6)
Staff available 59 (32.6)
Severity of patients 7 (3.9)
Biosecurity requirements 30 (16.6)
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possible effect, the programmes must have this multidis-
ciplinary team, increasing the participation of all profes-
sionals (particularly occupational therapists and speech
therapists). This would allow to comprehensively rehabil-
itate those patients who remain with disorders due to
prolonged intubation or tracheostomy and those whose
activities of daily living are significantly limited.4,31

The clinical guidelines recommend interdisciplinary
interventions, where personnel other than those in charge of
pharmacological prescription and training are included.
This is why the shortage of associated professionals could
reduce the quality of the interventions; especially consid-
ering that patients with post-COVID-19 suffer from residual
anxiety and depression32,33 and nutritional disorders.34

According to the results obtained, in Latin America, the
two main ways of prescribing exercise are through the Borg
scale and % of predicted maximum heart rate (HR). Both
forms have the advantage of being simple tools to apply,
allowing their use in low-resource PR programmes.35,36 In
the case of the Borg scale, its use has been recommended by
clinical guidelines.37,38 On the other hand, the scenario is
different in HR, a tool that should be used with caution, both
in general patients and particularly in post-COVID-19
patients, who have been shown to present alterations in
the autonomic nervous system.39 It has been shown that the
values of the HR at rest and during exertion are high and
also could be higher in patients that have cardiometabolic
comorbidities in which they use drugs that attenuate the
heart rate response to exertion, so their interpretation may be
affected,40 therefore, its use must be evaluated individually
patient by patient.

The low use of tests such as the 6MWT and the car-
diopulmonary exercise test is striking; evaluations have

been widely used in the literature and allow predetermining
training loads objectively.41 In addition, there is little use of
tests such as the sit-to-stand test, which has been highly
recommended in post-COVID-19 patients.42–44 This in-
formation reflects that there is potentially little training in
the rehabilitation services, considering that exercise ca-
pacity measures are essential for the evaluation of PR
programmes.

During the pandemic, there has been a significant in-
crease in telerehabilitation programmes.45 These have been
shown to provide the same benefit as an outpatient pro-
gramme and a more significant effect when compared to no
intervention.46 However, in Latin America, our data show
that face-to-face rehabilitation is still the main form of
rehabilitation and that telerehabilitation programmes are
approximately half. However, although this number con-
tinues to be low, it is probably higher than what existed
before the pandemic, although reports of programmes of
this type are almost non-existent.

Our study has limitations. One of them is that we cannot
know precisely how representative our data is concerning
all PR centres in Latin America. However, we believe that it
is high since we obtained 196 responses. In a recent study
supported by ALAT, a census of pulmonary rehabilitation
centres was carried out prior to the pandemic, and 217 were
detected.10 Therefore, the survey that we sent was answered
by 196 centres, corresponding to 90% of the places.
However, we believe that there may be a bias in the initial
information since there may be PR centres that ALAT does
not register for two reasons: (1) that the professionals are not
affiliated with ALAT, or (2) Centres that were opened after
the pandemic, given the number of patients who have been
left with sequelae.

Figure 1. Perception of therapeutic strategies for the care of post-COVID-19 patients.
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Conclusions

In conclusion, due to the pandemic, and after 18 months of
its course, negative impacts were observed in PR centres in
Latin America, the closure of programs temporarily, the
intensification of biosafety measures, changes in the levels
of adherence of patients with other pathologies were pre-
sented. Despite the existence of recommendations and
guidelines for the implementation of PR programmes, their
implementation in Latin America is heterogeneous, both
considering the evaluation aspects of post-COVID-19 pa-
tients and the aspects of the execution of the PR inter-
vention. Therefore, we recommend that regional scientific
societies, such as ALAT, should adopt dissemination and
incentive programmes in association with national societies
to promote and disseminate clinical and scientific aspects of
the importance of PR.
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