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Abstract

Objective: To determine availability and characteristics of pulmonary rehabilitation programs performed in 2019 in family
health centers and hospitals from Chile.

Methodology: A descriptive and retrospective study was designed, considering PR programs operated in 2019. A non-
probability and convenience sample was obtained. Availability and characteristics of centers and PR were measured using a
questionnaire translated, modified, validated, and sent by email.

Results: Out of 80 responses (22.8%), 60% of centers offered PR program, where the lack of time was the greatest barrier.
The programs were mainly outpatient, non-personalized, with 10(IQR 4—1 1) participants, 12 (IQR 12—16) weeks of length,
with 2.4 + 0.6 session/week, and | (IQR 1-2) hours/session. Chronic Obstructive Pulmonary Disease (COPD) was the
most frequent diagnostic. The programs were mainly comprised of strength training exercises of lower extremity, upper
extremity, walking and education. Team was constituted of physiotherapist and physician, with completed training, and
directed by a physiotherapist. Modified Borg, MRC dyspnea scale, six-minute walking test and oximetry were used in the
assessments. Between 40-80% of patients completed PR, and the major barrier was patient relocated.

Conclusion: Increasing PR availability, homogenization of exercises and education, prioritization of assessments sup-
ported by scientific evidence, and inclusion of follow-up could be useful to improve the access, quality and results of the
treatment, considering new models of PR that allow greater access and acceptability.
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intervention represents a central component of therapeutic
strategies in chronic respiratory diseases because it is
clinically effective, and allows the intervention of pulmo-
nary and systemic manifestations.”> In COPD, PR im-
proves maximum and functional capacity of exercise,
measured by incremental cycle ergometry test (Workmax
(watt)) and six-minute walking test (6MWT), respectively,
health status, anxiety and depression, function of peripheral
muscles and quality of life related to health.”* Additionally,
a reduction in percentage of hospital readmissions has been
reported in COPD following PR.” In asthma, interstitial
pulmonary disease and pulmonary transplant, PR improves
quality of life and exercise capacity.®”

In 2013, the American Thoracic Society (ATS) and the
European Respiratory society (ERS) defined the increase in
accessibility to PR as a challenge.' Additionally, PR programs
should follow clinical guidelines based on evidence to ensure
quality.'® However, not all the centers offer a PR program,'' '
and the structure, components, team, resources and referrer to
PR are heterogeneous among centers.”"'” In terms of program
availability, two national studies conducted in the UK and
Canada observed that a 40% of centers had PR program,'""?
and 23% of centers had a program in Ontario, Canada.'*
Regarding characteristics and components of programs, al-
though the studies reported structured programs of
exercises,' ' not all the programs included education, rein-
forcement of adherence to healthy behavior or measurement of
multi-dimensional variables,'>!'> which are considered as cri-
teria of quality in the programs.'®

In Chile, a previous study performed in only one region,
Valparaiso, has characterized the PR programs. This study
observed that 28% of centers had implemented a PR pro-
gram. In addition, programs showed differences compared
to other studies, for instance, education or measurement of
multi-dimensional variables were not reported by all the
centers, supporting the heterogeneity among centers.'®
However, percentage of centers that offer PR in the rest
of the country, and characteristics of those programs, in-
cluding barriers to implement and complete the program,
and follow-up, have not been described. Therefore, we
aimed to determine availability and characteristics of pul-
monary rehabilitation programs implemented in 2019 in
family health centers and hospitals from Chile.

Methods
Study design

A quantitative, observational, descriptive and retrospective
study was designed following the STROBE guideline,
which was approved by 1 year, since October 26, 2020, by
Ethics Committee from Universidad de las Américas with
the code CEC_FP 2,020,006. All the participants signed
informed consent online.

Participants

PR programs from family health centers and hospitals in
Chile. A total of 553 programs in Chile were considered,
that included 371 centers of family health centers and 182
hospitals,'” estimating 1 annual program of PR in each
center. Inclusion criteria were to be a PR program from any
region of Chile and have been started between January 2019
and December 2019, i.e. operated in 2019. Programs from
high, medium and low complexity hospitals were consid-
ered. Programs of cardiopulmonary rehabilitation or
physical activity were excluded.

A non-probability and convenience sample was obtained
from a sample frame comprised of family health centers and
hospitals, where email from the professional in charge of PR
was available, according to definition and characteristics of
a sample frame in the literature.'® In addition, centers and
hospitals with unavailable email of professionals but con-
tacted through respiratory health coordinators from Health
Services were considered. This strategy sought to increase
diffusion and achieve a greater sample frame to reduce bias.
To obtain a sample frame, a register with emails of pro-
fessionals in charge of PR and respiratory health coordi-
nators was made. These emails were acquired as part of this
study, by inquiry in the web site of each Health Service,
using the link “Solicitud de informacion, Ley de Trans-
parencia.” This allows to have access to Chilean public data.
In total, the sample frame was comprised of 295 contacts of
professionals and 56 coordinators.

Recruitment

After obtaining authorization of Ethics Committee from
Universidad de las Américas, professionals in charge of PR
were contacted by email between March-April 2021 to
inform about the study, details of inclusion and exclusion
criteria, and to give an online informed consent. Coordi-
nators were contacted also by email, attaching all the data
about the study, and they were asked to spread this infor-
mation among their professionals in charge of PR. Then,
after revision of informed consent, a button “I accept” al-
lowed to access to the instrument.

Variables

Variables related to characteristics of PR programs were
determined (Table 1).

Instrument

Variables were measured using the “Pulmonary Rehabili-
tation Program” questionnaire, which is the translation,
modification and adaptation of “Pulmonary Rehabilitation

Program Survey”,'! performed as part of the current study.
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Table I. Variables of the study.

Category

Variable

Characteristics of centers and subjects

PR implementation and barriers

Type and structure of PR programs

Type of patients

Components of program

PR program team

Assessments
Follow-up

Comepletion of program

Readmission and waiting list

Type of center

Region

Profession

PR implementation

Barriers to implement PR program
Type of program

Structure of programs

Personalization of program

Number of enrolled patients

Length and frequency of program
Duration of sessions

Diagnostic

Acceptance of smokers

Participation and monitoring of smoking cessation program
Components

Topics and methods of educational sessions
Participation of family members

Team

Professionals training

Program director

Referrer to program

Assessments

Frequency and components of follow-up
Barriers to follow-up

Completion of program

Barriers to complete

Readmission

Percentage of readmission

Waiting list

The questionnaire was translated by one physiotherapist
with experience in PR, native speaker of Spanish, whose
second language is English. After that, the questionnaire
was validated by six physiotherapists with experience in
PR, using open-ended questions to determine its adaptation
to Chilean context, comprehension and redaction. The
questionnaire was modified according to suggestions from
the validators, to obtain a final version. The questionnaire
was comprised of 34 multiple choice questions, and it was
digitalized using SurveyMonkey® platform, USA.

Data collection

Data was collected between March 2021-April 2021, by the
researchers C.N y A.M, from the programs operated in
2019. The questionnaire was sent online, through a link, in

two times, separated by 4 weeks. Data was downloaded
from platform in xIsx format.

Statistical analysis

Sample size was obtained using a formula to calculate
sample to estimate a proportion, with 95% level of confi-
dence, 9% precision,'” and a proportion of implementation
of PR program of 23%.'* Thus, 73 PR programs was
considered as sample size.

Variables were analyzed using descriptive statistics. For
quantitative variables, distribution of data was determined
by Shapiro-Wilk Test. Parametric variables were descripted
using mean and standard deviation, and non-parametric
variables were descripted using median and interquartile
range (IQR). Categorical variables were descripted by
proportions. For all the variables, percentage of missing data
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was calculated. Software STATA 14.2 (StataCorp, USA)
was used for all the analysis.

Results

Proportion of answers. Characteristics of centers and
surveyed subjects

Out of 351 sent questionnaires, from which 295 were sent to
professionals and 56 were sent to coordinators, 80 answers
were obtained (22.8% of answers), where 65 (81.3%) were
family health centers and 15 (18.8%) were hospitals from
different regions of Chile (Table 2). The main part of
questionnaires (95%) was answered by a physiotherapist
(Table 2).

PR implementation and barriers for implementation

Forty-eight (60% of respondents and 13.7% of total sent
questionnaires) centers had implemented a PR program
versus 32 (40%) centers with no implementation. Barriers
for PR implementation were lack of time in 14 centers
(43.8%), lack of human resources in 11 centers (34.4%),
lack of training in 11 centers (34.4%), lack of funding in 10
centers (31.3%), lack of interest of patients in 8 centers
(25.0%), and other reason in 12 centers (37.5%).

Type and structure of PR programs

Most of the centers implemented an outpatient program,
with 37 centers (77.1%), followed by maintenance
program in 11 centers (22.9%) (Table 3). The programs
were mainly non-personalized (31.3%) (Table 3). The
number of enrolled patients was 9—10 patients (median of
10 (IQR 4-11) patients in outpatient, and mean of 9.2 +
5.6 in telerehabilitation), except in home program, where
the median was 3 (IQR 1-12) patients. The programs
lasted 12—15.3 weeks (12 (IQR 12-16) in outpatients and
15.3 £ 7.7 weeks in maintenance), the frequency of
sessions was 2-2.5 days per week (2 + 0.6 in home
program and 2.5 (IQR 2-5.1) days/week in other), and
the sessions lasted 1-2 h/day (1 (IQR 1-1) in tele-
rehabilitation and 2 (IQR 1-2) hours/day in ‘other’)
(Table 4).

Type of patients

The most frequent diagnostic in outpatient, maintenance
and other programs was COPD (59-95%). In tele-
rehabilitation, the most frequent diagnostic was restrictive
pulmonary disease (50%), and in home program was other
(62.5%) (Table S1).

Half of the centers accepted smoker patients (50%). Most
of the centers asked for participation in cessation program

Table 2. Characteristics of centers and surveyed subjects.

Variables Categories N (%)
Type of center
Family health center 65 (81.3)
Hospital 15 (18.8)
Total 80 (100.0)
Region
Metropolitan 22 (27.5)
Other region 57 (71.6)
No answer 1 (1.3)
Total 80 (100.0)
Profession
Social worker 1 (1.3)
Nurse 1 (1.3)
Physiotherapist 76 (95.0)
Technician 1 (1.3)
No answer 1 (1.3)
Total 80 (100.0)
Table 3. Type of program and personalization.
Variable Categories N (%)
Type of program?
Outpatient 37 (77.1)
Inpatient 0 (0.0)
Maintenance Il (22.9)
Telerehabilitation 9 (18.8)
Home program 7 (14.6)
Other 4 (8.3)
No answer 7 (14.6)
Personalization of program Personalized 14 (29.2)
Non-personalized 15 (31.3)
No answer 19 (39.6)
Total 48 (100.0)

?Percentages calculated for n = 48.

(66.7%) and monitored cessation of smoking (66.7%)
(Table S2).

Components of program

The most frequent components were strengthening exer-
cises of lower extremity (70.3 years 45.5% in outpatient
and maintenance programs, respectively), strengthening
exercises of upper extremity (67.6 years 54.6% in out-
patient and maintenance programs, respectively), walking
(62.2% in outpatient program), education (59.5 years
45.5% in outpatient and maintenance programs, respec-
tively), and breathing exercises (59.5% in outpatient
program) (Table 5).
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Table 4. Structure of PR programs by type of program.

Type of program

Outpatient® Tele rehabilitation® Home program®  Maintenance® Other®
Mean + SD or Mean + SD or Mean £ SD or Mean + SD or Mean £ SD or
Variable median (IQR) median (IQR) median (IQR) median (IQR) median (IQR)
Number of enrolled 10 (4-11) 9.2+5.6 3 (1-12) 10.1+4.6 9.8+7.8
patients
Length of the program 12 (12-16) 13.9+6.7 12 (8-17) 15.3£7.7 12 (8-12)
(# of weeks)
Frequency of the program 2.410.6 2.1+0.8 2+0.6 2.1+0.8 2.5 (2-5.1)
(# of days/week)
Duration of sessions I (1-2) I (1-1) - 1.3£0.5 2 (1-2)
(hours/day)

*Category inpatient was deleted because no participants implemented that type of program.
*Frequency of answers by type of program: 36 (97.3%) for outpatient; 9 (100%) for telerehabilitation; 7 (100%) for home program, 9 (81.8%) for
maintenance and 4 (100%) for other.

Table 5. Components of PR by type of program.

Type of program

Components of program Outpatient® N (%) Tele rehabilitacién® N (%) Home program® N (%) Maintenance® N (%)
Walking 23 (62.1) I (I1.1) 2 (28.6) 3(27.3)
Cycling 12 (32.4) 2 (22.2) 0 (0.0) 4 (36.4)
Running 2 (5.4) I (I1.1) 0 (0.0) I (9.1)
Upper limb strengthening exercises 25 (67.6) 2 (22.2) I (14.3) 6 (54.6)
Lower limb strengthening exercises 26 (70.3) 2 (22.2) I (14.3) 5 (45.5)
Strengthening exercises for others 6 (16.2) I (I1.1) 0 (0.0) 2 (18.2)
Breathing exercises 22 (59.5) I (11.1) I (14.3) 4 (36.4)
ADL training® 4 (10.8) 2 (22.2) I (14.3) I (9.1)
Self-management 10 (27.0) I (I1.1) 0 (0.0) I (9.1)
Energy conservation 1 (2.7) 0 (0.0) 0 (0.0 0 (0.0)
Nutritional support 5 (13.5) I (11.1) 0 (0.0 0 (0.0)
Inspiratory-expiratory muscle training 19 (51.4) 0 (0.0) 0 (0.0) 3(27.3)
Smoking cessation 5 (13.5) I (11.1) 0 (0.0 I (9.1
Psychosocial support 4 (10.8) I (11.1) 0 (0.0 I (9.1
Home exercise prescription 19 (51.4) I (11.1) I (14.3) 4 (36.4)
Education 22 (59.5) 2 (22.2) I (14.3) 5 (45.5)
No answer 11 (29.7) 7 (77.8) 5(71.4) 5 (45.5)

*Categories inpatient and other were deleted because no participants implemented inpatient program, and no answers were observed in other.
?ADL = Activities of Daily Living.
PPercentages calculated for n = 37 in outpatient; n = 9 in telerehabilitation; n = 7 in home program, n = || in maintenance.

The mainly covered topics in educational sessions were education using written information in 14 centers (29.2%),
use of inhalers (56.3%) and breathing exercises (52.1%) and other in 3 centers (6.3%).
(Table S3). These educational sessions were mostly per- Family members were mainly not included in the pro-
formed by group discussion, with 23 centers (47.9%), gram, with 16 centers (33.3%), followed by 13 centers
followed by individual education in 18 centers (37.5%), (27.1%) where family members were included in PR.
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PR program team

The team was mainly constituted of physiotherapist and
physician of respiratory diseases program, in outpatient
(67.6% y 37.8%, respectively) and maintenance (63.6 years
45.5%, respectively) programs (Table S4).

Thirteen centers (27.1%) had one professional of PR
program, at least, enrolled in a PR training, and 21 centers
(43.8%) had a professional with completed training, versus
8 centers with no professional enrolled in PR training and 4
centers (8.3%) with no professional with completed
training.

Director of PR program in most centers was a physio-
therapist (56.3%) (Table S5). Patients were mainly referred
by physician of respiratory diseases program, followed by
self-referral (25.0%) (Table S5).

Assessments

The most used tests in pre-PR assessment were electro-
cardiogram (37.8%), spirometry with bronchodilator re-
sponse (29.7%) and chest radiograph (21.6%) in outpatient
program. Furthermore, the tests used in pre and post-PR
assessment were modified Borg scale (59.5%), MRC
dyspnea scale (59.5%), six-minute walking test (54.1%) and
pulse oximetry during exercise (43.2%) in outpatient pro-
gram (Table S6).

Follow-up

Follow-up was performed in most of centers (39.6%) (Table
S7). Frequency of follow-up was mainly every 3 months
(57.9%) (Table S7). The most frequent components were
reassessment (66.7%) and phone support (44.4%) in out-
patient program, and reassessment in maintenance program
(60.0%) (Table S8). Barriers to follow-up were lack of time
in 20 centers (41.7%), lack of human resources in 19 centers
(39.6%), lack of funding in 18 centers (37.5%), lack of
patient interest in 11 centers (22.9%), lack of training in
follow-up in 5 centers (10.4%), and other in 6 centers
(12.5%).

Completion of program

Percentage of patients who complete the program was
predominantly between 40-80% (41.7%) (Table S9), and
the main barriers to complete the program were transfer of
the patient (41.7%), followed by transportation issues
(35.4%) (Table S9).

Readmission and waiting list

Most of centers readmits patients once a 12—15-weeks PR
program is completed (47.9%) (Table S10). Percentage of

readmission is variable: 20—40% (30.4%) and 80-100%
(30.4%) (Table S10).

Twenty-four centers (50.0%) reported that they did not
have a waiting list to enroll patients in PR versus two centers
(6.3%) with waiting list to enroll patients.

Discussion

This study is the first characterization of pre-Covid PR
programs in Chile. Percentage of answers was higher than
that previously reported, which is 18% in studies with
online data collection.”® Additionally, the answers came
from centers located in different regions.

Availability of PR programs was higher than that pre-
viously reported (60% versus 40%)'"'*'* and higher than
that observed in a previous study performed in a region of
Chile (60% versus 28%).'® In 2013, Chilean Ministry of
Health designed a PR protocol for family health care, which
could have influenced the offer of PR. Nonetheless, it is not
possible to discard a bias, since the administration of the
questionnaire was online and volunteer, thus, centers that
participated in the study may have been those that fulfill the
offer of program. In this regard, the proportion of centers
that offered a PR program of total sent questionnaires was
13.7%, however the reasons for not answering the ques-
tionnaire are unknown. It is noteworthy that previous
studies have used a similar method of data collection.'"*"?
Even so, there is an important percentage of centers that did
not offer program. In this sense, barriers to offer a program
in the current study are related to available and trained
human resources. Therefore, these barriers require strategies
of approach to increase the availability of PR.

Characteristics of PR programs observed in the current
study show similarities, compared to published studies,
where outpatient program is the most frequent type of
program.'" The structure of programs is also analogous to
previous studies, where the intervention group size is 10
participants, the running time is 8—9 weeks, with frequency
of 2 days/week, and 2 h/session.'''* Consistency is ob-
served about the most frequent diagnostic among studies,
which is COPD.""'*"'* In addition, centers from published
studies mostly accept smokers,'' as the present study.

Exercise has been reported as the most frequent activity
in programs, which is performed in up to 99% of
centers.'""'* The most used exercises are endurance exer-
cises, lower limb strengthening with treadmill or bicycle,
breathing training and of upper limb strengthening."" This is
analogous to that observed in the current study, although
activities were heterogeneous among the centers. It is im-
portant to mention that equipment, such as treadmill or
bicycle, is infrequent in Chile.

Programs from published studies are comprised of a
multidisciplinary team,'"'* comparable to this study. Most
of centers had one professional, at least, who was enrolled in
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a PR training or had completed training, similar to the
evidence.!! However, this contrasts with the fact that lack of
training had been perceived as a barrier to conduct PR. A
possible explanation is that, although most of professionals
are trained, this is still insufficient. Thus, findings suggest
that quality of training could not be sufficient to implement
programs in the centers.

Director of program in the current study was mainly a
physiotherapist, however, direction of programs varies in
other studies. While in a study from the UK the physio-
therapist is the coordinator of program,'? director of pro-
gram in Canada is a physician, specifically a
pulmonologist.""

PR improves exercise capacity, health status, anxiety and
depression, muscle function and quality of life.> * In asthma
and interstitial lung diseases, effectiveness in quality of life
and exercise capacity has been demonstrated.*’ Thus,
studies report that most frequent instruments are 6 MWT and
quality of life questionnaires.''"'> However, the present
study observed that the most commonly used pre and post-
PR tests were dyspnea scales, 6MWT and pulse oximetry.
Although 6MWT was used in the centers, this was not the
most frequent test, and assessments related to health status,
psychological variables, and quality of life were not widely
used. Therefore, functional variables and assessments re-
lated to quality of life, with evidence of improvement in
lung diseases, should be prioritized.

The current definition of PR is based on patient-tailored
therapies,' however more than one third of programs of-
fered non-personalized PR. In this regard, a key aspect to
guide a personalized therapy is the comprehensive patient
assessment.”' The low frequency of centers using multi-
dimensional evaluation could limit the design of person-
alized PR. Although these programs were non-personalized,
there are scarce evidence to determine the best personalized
model of PR, and a small number of alternative models.
Therefore, programs in the current study should be con-
sidered PR, however multidimensional assessments, and
search of suitable models for different patients are needed.

Promotion of long-term adherence to healthy behavior is
included in the definition of PR. Additionally, development
of strategies to extend the effects of rehabilitation has been
indicated as an important goal.' In this sense, 70-82% of
centers in published studies perform follow-up.'"'* This
contrasts with the results of the current study, where the
proportion of centers with follow-up after rehabilitation was
40%. Therefore, inclusion of follow-up strategies is needed,
where the definition of strategies is an area for future re-
search. This would contribute to adherence to healthy be-
havior and maintenance of the PR effects.

Percentage of completion of PR program currently ob-
served is analogous to that previously reported.*'"** In
addition, a quarter of the centers said that, at most, 60% of
patients completed PR. Thus, an important percentage of

patients could not be benefited with the started treatment.
Barriers to complete the treatment are associated to transfer
and transportation, which is analogous to previous studies
where the barriers are related to travel and transport.”®
Therefore, considering the proportion of centers with im-
plemendted PR, and the percentage of completion, the
development and investigation of new models of PR to
make rehabilitation more accessible and acceptable to pa-
tients is needed.'”

Limitations of the current study are related with data
collection, that was online and volunteer, and may have
biased the answers. Nonetheless, this strategy allowed to
surveyed centers from different regions of the country. On
the other hand, although the contrast between family health
centers and hospitals would be interesting, this analysis
could not be performed because the answers came pre-
dominantly from family health centers. In addition, it is not
possible to discard memory bias, because this study con-
sidered programs operated in 2019.

In conclusion, this first descriptive study performed in
different regions of Chile suggests that increasing PR
availability, homogenization of PR components such as
exercises and education, prioritization of assessments
supported by scientific evidence, and inclusion of strategies
of follow-up could be useful to improve the access, quality
and results of the treatment. Future studies regarding
maintenance programs would be needed, due to its par-
ticularities. A challenge to be considered is the development
and investigation of new models of PR programs that allow
greater access and acceptability.
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