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Abstract
Background

The educational component is a comprehensive part of Pulmonary Rehabilitation (PR),
and telephone follow-up (TFU) is an alternative to reinforce face-to-face education. The
objective was to determine the effect of telephone follow-up on educational needs,
dyspnea, quality of life and functional capacity in Chronic Obstructive Pulmonary
Disease (COPD) patients undergoing PR.

Methods

Double-blind randomized controlled clinical trial in patients with COPD in a PR program
in Cali-Colombia, allocation by randomization tables. All patients received 24 sessions of
PR, which included face-to-face education sessions. In addition, the experimental group
received telephone calls twice a week to reinforce the face-to-face educational content.
The Lung Information Needs Questionnaire (LINQ) was used to measure disease
knowledge, the Saint George’s Respiratory Questionnaire to measure quality of life, the
modified Medical Research Council (mMRC) scale to measure dyspnea, and the 6-minute
walking test (6MWT) to measure functional capacity.

Results

Thirty-four patients were randomized and 31 were analyzed. PR group with conventional
education (PRTE) n=15 and PR group with education plus telephone follow-up (PRTETFU)
n=16. Significant improvement from baseline to endpoint in both groups: LINQ (PRTE
4+1.1, p=0.003, PRTETFU 5.8+10.6, p=0.000), mMRC (PRTE 1.6%0.3, p=0.000, PRTETFU
0.6%0.3, p=0.036) and functional capacity (PM6M: PRTE 45.9m#*16.1, p=0.013, PRTETFU
62.8m*21.4, p=0.010). Analysis showed differences between groups for changes in LINQ
knowledge domain after intervention, with greater improvement for PRTETFU (p=0.018).

Discussion

The TFU is an alternative to reinforce the education. This study demonstrated greater
positive effects for the autonomous management of the pathology.

Conclusion

Adding educational reinforcement through phone calls to patients with COPD during PR
leads to improved knowledge and skills for managing the disease.
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INTRODUCTION

Pulmonary rehabilitation (PR) programs often include an
educational component. Its purpose is to improve the
knowledge and skills of patients and their families for the
care and autonomous management of their chronic respi-
ratory pathology and reinforce adherence to physical ex-
ercise.1.2 Chronic Obstructive Pulmonary Disease (COPD)
is defined by the long-term obstruction of airflow, causing
chronic cough, sputum production, dyspnea, and exacer-
bations.3 Implementing educational interventions in COPD
patients has shown significant reductions in the probability
of hospital admission for exacerbations, improvement in
health-related quality of life (HRQoL), and the perception
of dyspnea.®>

COPD patients who complete PR experience improved
exercise tolerance, dyspnea control, and overall quality of
life, enabling them to lead a more active lifestyle.> How-
ever, a considerable number of COPD patients fail to com-
plete PR programs, forfeiting the benefits® and imposing a
higher financial burden on healthcare systems.” Additional
tactics, like education, may prove helpful in maintaining
the benefits of PR and ensuring compliance with health
provider guidance.8

Telephone follow-up (TFU) is a strategy that allows con-
tinuous communication with the patient beyond face-to-
face encounters and has demonstrated positive effects on
adherence to PR treatment.? 12 However, there is limited
research studying the effects of including TFU as part of the
PR treatment to improve adherence and outcomes.

This study aimed to determine the effect of TFU on ed-
ucational needs, dyspnea, quality of life, and functional ca-
pacity in COPD patients undergoing PR.

METHODS

A double-blinded, randomized clinical trial was conducted
on patients with COPD who participated in a PR program at
a clinic in Cali, Colombia, from February to August 2020.

The clinic’s ethics committee approved this study,
adopted all the recommendations of the Declaration of
Helsinki and Resolution 008430 of the Colombian Ministry
of Health and Social Protection, and was approved by the
ethics committee of the National School of Sports (Cali-
Colombia) Act #126.01.05.03 / May 12, 2020, and got Clin-
ical Trials code NCT05204498. All participants voluntarily
consented by signing the informed consent form.

Inclusion criteria: having a diagnosis of COPD confirmed
by post-bronchodilator spirometry and pulmonologist tak-
ing into account the Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD) subgroup classification (A, B, C,
D)3; being between the ages of 50 and 80 years; starting
for the first time and completing the PR program and com-
pleting at least 85% of the educational sessions. Exclusion
criteria: having experienced worsening cardiovascular and
metabolic disease leading to hospital or emergency room
visits within the past month. Patients receiving treatment
with corticosteroids during the previous month and pre-

senting cognitive impairments that restricted their partici-
pation in educational sessions.

The Armitage & Berry formula was chosen to calculate
the sample size, allowing determining the sample size to
find the difference between two independent means.!3 The
calculation was made with the following data: precision
1.96, power 0.842, standard deviation 1.23, and magnitude
of the expected difference 1.19. The required sample size
was 16.78 for each group.

The randomization of patients into the intervention
groups was carried out once they had completed their con-
sultation with a specialist physician, who verified the inclu-
sion criteria for admission to PR. The patients were then
sent to an external person who used the Microsoft Excel
program to list the boxes in a table to which a simple ran-
domization formula was applied. Thus, the patients were
registered in numerical order and automatically classified
in the group they belonged to according to the randomiza-
tion. The results were sealed in a manila envelope and de-
livered to an educator trained in education and TFU, who
was not part of the research team and was responsible for
making the TFU for participants after the PR sessions. Sub-
sequently, they were assigned the schedule and sessions of
the PR. This study was double-blinded from the principal
investigator and the health professionals participating in
the PR program.

PROCEDURES

A physiotherapist specializing in cardiopulmonary rehabili-
tation evaluated the participants at the beginning of PR and
after eight weeks of intervention.

Sociodemographic and clinical data were collected, such
as age, sex, socioeconomic status, marital status, home
oxygen use and body mass index (BMI), Forced Vital Ca-
pacity (FVC), Forced Expiratory Volume in the first second
(FEV1), and the ratio (FEV1/FVC) from spirometry (Amer-
ican Thoracic Society ATS: Standardization of Spirome-
try).14

The Lung Information Needs Questionnaire (LINQ) was
used to assess educational needs and knowledge of the dis-
ease. This questionnaire includes 19 questions, 16 closed
multiple-choice questions, and three open-ended ques-
tions, one related to doubts about the disease and the other
two with demographic data. The questions are grouped into
six domains. The maximum score obtained is 25 and is re-
lated to a greater need for education; the minimum score
obtained is 0.15.16

The patients self-administered the HADS (Hospital Anx-
iety and Depression Scale) questionnaire,!7 of which has 14
items divided into two subscales (anxiety and depression),
each with seven questions. Scores greater than or equal to
11 points reflect clinical problems, scores between 8 and
10 are considered doubtful or risky, and scores lower than
seven are standard.

The modified Medical Research Council (mMRC) dysp-
nea scale was used, with scores ranging from 0 to 4, where
0 represents the absence of dyspnea except during intense
exercise and increases to 4, a score that refers to the pres-
ence of dyspnea that prevents the patient from leaving the
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house or that appears even with activities such as dress-
ing.18

The Saint George’s Respiratory Questionnaire (SGRQ) al-
lowed the evaluation of HRQoL. That questionnaire has 50
questions grouped into three dimensions: symptoms, ac-
tivity, and impact; scores range from 0 to 100, with values
close to 0 indicating better HRQoL.19 A decrease of 4 points
means a clinically significant improvement.20

The questionnaires were chosen for their frequent use
and familiarity in hospital and non-hospital settings by
healthcare professionals and patients.

Functional capacity was measured with the 6-minute
walking test (6MWT) using ATS recommendations.2! The
best distance covered by the two tests performed was taken,
as well as the estimated peak oxygen consumption (VO2e)
calculated at VO2e=3.5 ml/kg/min + (velocity m/min x
0.1).22

PULMONARY REHABILITATION PROGRAM

The PR program included 24 sessions, carried out three
times per week for eight weeks. Each session comprised
continuous exercise on a treadmill or ergometric bicycle
for 30 minutes, starting at 60% of the VO2e reached in
the 6MWT. Progression in intensity was performed using
the modified Borg scale, increasing until scores between
3/10 and 5/10 were reached.23 Muscle-strengthening exer-
cises were performed in four series of 12 repetitions, start-
ing at 50% of maximum resistance (MR) and increasing un-
til reaching scores between 3/10 and 5/10. The estimation
of the MR was made considering the highest number of
times that the patients were able to perform each move-
ment evaluated using the correct technique.24 Exercise ses-
sions lasted 60 minutes.

Patients who had saturation <90% or desaturation > 4
points from baseline saturation during the 6MWT were ad-
ministered oxygen to maintain SpO2 >90% during exercise
sessions.23

EDUCATIONAL PROGRAM

The control group, called PR plus traditional education
(PRTE), received group and individual education by health
professionals linked to the PR program on topics related to
knowledge of the disease, the importance of quitting smok-
ing, use of inhalers, recognition of warning signs, use of
home oxygen, proper nutrition, energy conservation tech-
niques, and home breathing exercises.2> During the PR,
each participant received individual education for 30 min-
utes per week regarding topics as previously mentioned.
Additionally, the whole group of participants received 60
minutes of group education per week. Patients could attend
in the company of a family member; in these sessions, pa-
tients had the opportunity to share their experiences and
questions about managing their disease with the other at-
tendees and with the professional in charge who moderated
the session and resolved the participants’ concerns.

The intervention group—called PR, traditional educa-
tion, and educational telephone follow-up (PRTETFU)—re-
ceived the same intervention as the control group. How-

ever, an experienced health professional outside the PR
program provided additional education to patients with
chronic respiratory disease over the telephone. The calls
lasted 10-15 minutes and aimed to complement the topics
discussed during the face-to-face PR program. The phone
calls were conducted twice weekly between 8:00 a.m. and
11:00 a.m. over eight weeks. To ensure consistency of infor-
mation delivery, pre-designed scripts were utilized to de-
liver information on chosen topics to all patients (see Sup-
plementary information).

STATISTICAL ANALYSIS

The information was recorded in Microsoft Office Excel®
2010 and analyzed in the SPSS v24 statistical package. The
sociodemographic variables are presented in frequencies
and percentages; normality tests were performed for each
quantitative variable with the Shapiro-Wilk test, presenting
the variables with normal behaviour as mean * standard
deviation and the variables that did not comply with nor-
mality as median and interquartile range. A t-test for inde-
pendent samples was performed to compare the variables
between each group before and after. The t-test for related
samples was performed to compare differences in means
and the Wilcoxon test to compare differences in medians at
each group’s end of the PR program; a p-value <0.05 was
considered statistically significant.

RESULTS

Eligibility for the clinical trial was assessed in 40 patients
referred for PR for six months (February to July 2020). Six
patients were excluded because they had previously under-
gone PR, and 34 patients were enrolled in the trial and ran-
domly assigned to the PRTE and PRTETFU groups. There
was a dropout rate of 5.5% (two patients who could not
transport themselves to the clinic) in PRTE and 3.1% (one
patient who did not complete 85% of the educational ses-
sions) in PRTETFU (Figure 1).

At the beginning of the study, baseline variables had no
significant differences between groups (Table 1). The mean
age was 65.5 years (£13.69), primarily men (71%) with a his-
tory of smoking (64.5%) and had consulted the emergency
department for an increase in symptoms in the last year
(83.9%); regarding clinical characteristics, the Tiffeneau In-
dex indicated a mean of 56.5 *13.0 percent and BMI an av-
erage of 25.6 *4.3 kg/m?2, reflecting an overweight popula-
tion (Table 1).

Regarding aerobic capacity, the mean distance travelled
in the 6MWT was 349.5m #* 107.5, dyspnea assessment was
3.03 = 1.02 according to mMRC, and 32.3% had an indi-
cation for home oxygen. Patients reported the presence of
needs in education with a total score of 11.0 + 4.1 on the
LINQ. In the HADS questionnaire, no anxiety or depression
symptomatology was observed, and HRQoL had a mean
score of 53.3 + 17.3 (Table 2).

There were significant improvements in the experimen-
tal group (PRTETFU) in all LINQ domains (knowledge
p=0.001, medications p=0.006, self-care p=0.000, exercise
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Evaluated for selection (n=40)

Recruitment

Excluded (n=6)
- Did not meet the selection criteria (n=6)

v

- Refused to participate (n=0)
- Other reasons (n=0)

| Randomized (n=34) |

|

|

Allocated to intervention: PRTE
=17)

- Received allocated intervention
(n=17)

- Did notreceive allocated
intervention (n=0)

]

Lost to follow-up (n=0)
Interrupted intervention (did not
continue the program due to
transportation difficulties) (n=2)

}

Analyzed (n=15)
- Excluded from analysis (n=0)

Allocation

‘Analysis‘ ‘ Follow-up ‘

}

Allocated to intervention:
PRTETFU (n=17)

- Received the allocated intervention
(n=17)

- Did not receive the allocated
intervention (n=0).

l

Lost to follow-up (did not comply with
TFU) (n=1)
Interrupted the intervention (n=0)

}

Analyzed (n = 16)
- Excluded from analysis (n=0)

Figure 1. Flow chart of the progress of the randomized clinical trial.

PRTE: Pulmonary rehabilitation plus traditional education; RPTETFU: Pulmonary rehabilitation, traditional education, and educational telephone follow-up.

p=0.005, diet p=0.048, and total score p=0.000) except in
the smoking domain score. Similarly, there were improve-
ments in distance travelled in the 6MWT with an increase
of 62.8m *+ 21.4 (p=0.010), and in dyspnea score, a decrease
of 0.6 points 0.3 (p=0.036). Regarding HRQoL, there was a
statistically significant improvement in the activity domain
(p=0.004) and clinically significant improvements for the
remaining domains (symptoms and impact) and the SGRQ
total score (Table 3).

In the control group (PRTE), there were significant im-
provements for the LINQ in the total score (p=0.003) and
in only one of the domains, which was exercise (p=0.000).
Likewise, greater distance travelled was observed in the
6MWT with an increase of 45.9 meters + 16.1 (p=0.013) and
a reduction in dyspnea score of 1.6 points + 0.3 (p=0.000).
Regarding HRQoL, there were improvements in the do-
mains of symptoms (p=0.000) and impact (p=0.006), and in
the SGRQ total score (p=0.004), the activity domain did not
show significant improvements; on the contrary, there was
a deterioration of 8.3 (¥8.1) points (Table 3).

At the end of the study, a statistically significant im-
provement was found in the LINQ knowledge domain score
in favour of the PRTETFU patients. Significant differences
were found in the SGRQ impact domain while the remain-
ing outcome measures were analyzed. The control group
(PRTE) scored 23.3 points lower (¥16.3) compared to the
experimental group (PRTETFU), which scored 40.9 points
higher (£23.1) with a p-value of 0.021 (Table 4).
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DISCUSSION

This study aimed to determine the effect of TFU on edu-
cational needs, dyspnea, quality of life, and functional ca-
pacity in COPD patients undergoing PR. Our results sug-
gest that an educational component added to aerobic and
strength exercises in a PR program improves knowledge,
aerobic capacity, dyspnea, and HRQoL for individuals with
COPD. Additionally, providing educational support through
telephone calls improves patients’ understanding and abil-
ities to manage their illness.

All patients in this study improved their knowledge of
their disease and self-care strategies, with significantly bet-
ter results in the experimental group (PRTETFU). These
results align with those previously reported by other re-
searchers.2® For example, Garcfa-Aymerich et al. developed
self-care educational reinforcement by telephone. They
found significant improvements in symptom knowledge
(p=0.005) and treatment adherence (p=0.009), with no
changes in other measures such as dyspnea, lung function,
and HRQoL. Walters et al.,27 also observed improvements
in self-care capacity but no impact on HRQoL nor symp-
toms of anxiety and depression. Nevertheless, the educa-
tional interventions proposed by the studies above were de-
veloped outside the framework of a PR program.

Other studies have used telephone communication as
a strategy to monitor COPD control. Some through daily
monitoring technology platforms connected directly to the
home telephone,?8 monthly telephone follow-ups on symp-
toms and exacerbations,? or assignment of individualized
comprehensive care plans with telephone reinforcement to
ensure adherence.30 Among the most relevant findings are
significant improvements in HRQoL,%8 health care costs,
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Table 1. Baseline sociodemographic characteristics of the patients.

VARIABLES Total (n=31) PRTE (n=15) PRTETFU (n=16) p-value
Age years, mean (SD) 65.5(13.7) 70.27 (8.5) 63.81(9.4) 0.056
Sex n (%)
Male 22(71.0) 13(86.7) 9(56.3) 0.142
Female 9(29.0) 2(13.3) 7(43.8)
Marital status n (%)
Stable union 24(77.4) 12(80.0) 12(75.0) 0.923
Non-stable union 7(22.6) 3(20.0) 4(25.0)
Socioeconomic status n (%)
Low 13(41.9) 4(26.7) 9(56.3) 0.192
Middle 16(51.6) 9(60.0) 7(43.8)
High 2(6.5) 2(13.3) 0(0.0)
Smoking habit n (%)
Ex-smoker 20 (64.5) 12(80.0) 8(50.0) 0.171
Never smoked 11(35.5) 3(20.0) 8(50.0)
Exposure to wood smoke n (%)
Yes 6(19.4) 3(20.0) 3(18.8) 0.713
No 25(80.6) 12(80.0) 13(81.3)
Visits to emergency rooms (last year) n (%)
Yes 26(83.9) 10(66.7) 16 (100.0) 0.042
No 5(16.1) 5(33.3) 0(0.0)
Home oxygen n (%)
Yes 10(32.3) 7(46.7) 3(18.8) 0.202
No 21(67.7) 8(53.3) 13(81.3)
Average spirometry (SD)
% FEV 1 52.3(20.1) 55.8(21.0) 48.8(19.2) 0.318
% FVC 73.6(15.7) 70.5(17.2) 76.7 (14.4) 0.282
FEV 1/ FVC 56.5(13.0) 60.2 (10.9) 52.8(15.5) 0.246

SD: standard deviation; FEV 1: forced expiratory volume in the first second; FVC: forced vital capacity.

timely identification of exacerbations, reduction of hospital
admissions,2? and recovery time after an exacerbation.30
However, none of these telephone communication strate-
gies were part of a PR program.

The studies that include telephone support during PR
are generally for home PR programs or investigate treat-
ment adherence several months after completion. While
this study reports similar results regarding adherence to the
PR,3! the outcomes from other studies utilizing telephonic
support are somewhat contradictory. There were positive
impacts in one of the studies: less dyspnea, more exer-
cise tolerance, and improvement in HRQoL in those who
received home PR with TFU (p <0.05)32; the opposite was
shown in the study by Hornikx et al., in which there were
no significant differences in physical activity in patients
who had telephone counselling to guide home physical ex-
ercise.33 Similarly, regarding the impact of long-term PR,
Wong et al. showed that providing telephone support six
months after completing PR was no more effective than
usual care in maintaining health outcomes, specifically,
HRQoL and functional capacity measured with the

6MWT.34 Our study presents unique findings because the
telephone guidance stressed the importance of exercising
in a planned, organized, and standardized manner rather
than just engaging in physical activity to increase energy
expenditure.

The most recent systematic review with meta-analysis
that evaluated the impact of telephone support on the
quality of life and exercise capacity of COPD patients in-
cluded studies that used telephone calls as a strategy to
facilitate adherence, monitor symptoms, achieve disease
control after an exacerbation, or support home-based PR.
However, none of them investigated telephone follow-up
as a strategy to reinforce the educational component pro-
vided in a personalized manner during PR. However, none
of them investigated telephone follow-up as a strategy to
reinforce the educational component provided in a person-
alized manner during PR, as did our study. The main finding
of this meta-analysis is the effect of telephone-based inter-
ventions achieving statistically significant improvements in
the SGRQ scores (p <0.00001) but not in the 6MWT.35

Canadian Journal of Respiratory Therapy 5



Impact of telephone follow-up on COPD outcomes in pulmonary rehabilitation patients: A randomized clin...

Table 2. Baseline clinical characteristics of the patients.

VARIABLES Everyone (n=31) PRTE (n=15) PRTETFU (n=16) p-value
BMI Kg/m?2 mean (SD) 25.6 (4.3) 24.8(3.3) 26.4(5.1) 0.321
6MWT mean (SD)
Distance, meters 349.5(107.5) 348.6 (94.3) 350.3(121.7) 0.966
VO2e, mlO,/kg/min 9.4(1.8) 9.3(1.6) 9.4(2.0) 0.984
Starting heart rate, bpm 83.9(14.7) 83.7(11.5) 84.1(17.6) 0.942
Final heart rate, bpm 110.9(21.8) 113.7 (20.4) 108.3(23.4) 0.499
mMRC score, mean (SD) 3.0(1.0) 3.3(0.9) 2.8(1.1) 0.219
HADS score, mean (SD)
Anxiety 5.1(4.0) 4.1(3.9) 5.9(4.1) 0.219
Depression 4.5(3.9) 3.5(2.6) 5.4(4.7) 0.175
SGRQ score, mean (SD)
Symptoms 55.9(22.3) 62.3(21.9) 49.9(21.8) 0.125
Activity 53.9(23.7) 45.4(21.3) 61.8(23.7) 0.053
Impact 42.1(18.5) 39.1(18.5) 44.8(18.8) 0.402
Total 53.3(17.3) 53.2(20.0) 53.3(15.1) 0.986
LINQ score, media (SD)
Knowledge 2.5(1.2) 2.5(1.3) 2.6(1.2) 0.830
Medicines 1.2(1.1) 1.1(1.3) 1.3(0.9) 0.769
Self-care 3.1(1.8) 3.1(2.3) 3.1(1.1) 0.995
Exercise 2.8(1.3) 3.0(1.3) 2.6(1.4) 0.432
Diet 1.31(0.1) 1.3(0.7) 1.4(0.8) 0.694
Smoking 0.1(0.3) 0.1(0.4) 0.1(0.3) 0521
Total 11.0(4.1) 11.1(5.2) 10.9(2.9) 0.933

SD: standard deviation; VO2e: estimated peak oxygen consumption; BMI: body mass index; 6MWT: 6-minute walk test; bpm: beats per minute: mMRC: modified Medical Research
Council Dyspnea Scale; HADS: Hospital Anxiety and Depression Scale; SGRQ: St George Respiratory Questionnaire; LINQ: Lung information needs questionnaire.

Regarding HRQoL results, all participants in this study
demonstrated improvement on the SGRQ, some domains
with statistically significant improvements and others with
clinically significant improvements. However, it is notewor-
thy that the control group (PRTE) showed a deterioration
of 8.3 £8.1 points in the pre- and post-PR activity domain
and, on the contrary, significant improvements in the im-
pact domain when comparing the two groups at the end of
the study. With regard to these results, it should be noted
that it has been shown that the deterioration of HRQOL
in COPD is not directly related to the increase in disease
severity3¢ and that the answers to the SGRQ questions are
expressions of the patient’s feelings at that moment and
therefore may be influenced by his or her mood at the time
of assessment,37 which could explain the contradictory re-
sults in the PRTE group.

As can be seen up to this point, education for self-man-
agement of COPD involves a process that should go beyond
providing information, especially if it is considered that due
to chronic hypoxemia and hypercapnia, aspects of cogni-
tive capacity such as information processing, concentra-
tion, and memory are affected in these patients.3839 Thus,
including the use of strategies that effectively reinforce
the message of self-management and that allow continuous
communication with the patient beyond the PR session

through technological tools or telephone calls, as in the
case of the present study, are key to achieving better results
in the management of COPD patients.

Although the results are interesting, it is essential to
mention that the population was confined due to the
COVID-19 pandemic in Colombia in March 2020. This fact
limited the involvement of a larger population and could,
to some extent, affect the perception of quality of life and
mental and cognitive health status in some patients not
considered for this study. In turn, the results cannot be
generalized to the context of all PR programs. For further
research, it is recommended to evaluate the long-term im-
pact to identify whether the effects of the intervention can
be sustained over time or if reinforcement of the educa-
tion component is necessary as time passes. Additionally,
the findings of this study could serve as a valuable contri-
bution to developing educational strategies for younger pa-
tients within the context of PR programs.

Despite the limitations, our results show a significant
improvement in knowledge for autonomous COPD manage-
ment using an additional TFU during PR. Using a TFU is a
simple and inexpensive procedure that can be easily repli-
cated in other rehabilitation centers.
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Table 3. Mean difference in primary and secondary outcome measures: Start vs. End of PR for each study group.

PRTE (n=15) p-value PRTETFU (n=16) p-value
Primary outcome measures
LINQ score, mean (SD)
Knowledge 0.3(0.3) 0.265 1.37(0.4) 0.001*
Medicines 0.7 (0.4) 0.086 0.87(0.3) 0.006*
Self-care 0.7 (0.6) 0.268 1.62(0.3) 0.000*
Exercise 2.0(0.4) 0.000* 1.50(0.5) 0.005*
Diet 0.2(0.2) 0.424 0.44(0.2) 0.048*
Smoking 0.1(0.1) 0.164 0.00(0.0) 1.000
Total 4.0(1.1) 0.003* 5.81(0.6) 0.000*
Secondary outcome measures
BMI Kg/m?2 mean (SD) -0.0(0.3) 0.923 0.04(0.7) 0.805
6MWT
Distance, meters -45.9 (16.1) 0.013* -62.8(21.4) 0.010*
Starting heart rate, bpm -1.3(2.3) 0.568 3.1(2.5) 0.235
Final heart rate, bpm -6.7(2.9) 0.033* -3.6(3.6) 0.329
VO2e, mlO,/kg/min -0.8(0.3) 0.014* -1.0(0.4) 0.011*
mMRC score, mean (SD) 1.6(0.3) 0.000* 0.6(0.3) 0.036*
HADS score, mean (SD)
Anxiety 0.6 (0.6) 0.352 0.9(0.9) 0.290
Depression 0.1(0.7) 0.848 0.9(1.2) 0.451
SGRQ score, mean (SD)
Symptoms 28.4(4.2) 0.000* 12.5(6.3) 0.065
Activity -8.3(8.1) 0.319 18.2(5.3) 0.004*
Impact 15.9 (4.9) 0.006* 3.9(6.7) 0.563
Total 18.3(5.3) 0.004* 6.1(4.8) 0.226

LINQ: Lung information needs questionnaire; SD: standard deviation; BMI: body mass index; 6MWT: 6-minute walk test; bpm: beats per minute; VO2e: estimated peak oxygen con-
sumption; mMRC: modified Medical Research Council Dyspnea Scale; HADS: Hospital Anxiety and Depression Scale; SGRQ: St George Respiratory Questionnaire; *: p-value < 0.05;

p-value (paired samples t-test for equality of variances).

CONCLUSIONS

Education about the self-care of patients with chronic res-
piratory diseases should be an integral part of any PR pro-
gram. This study suggests that the educational component
provided in person during pulmonary rehabilitation can be
reinforced through TFU with more significant results in
knowledge and skills for the management of their pathol-

ogy.
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Table 4. Differences between groups in primary and secondary outcomes at the end of PR.

PRTE (h=15) PRTETFU (n=16) Mean difference p-value
Primary outcome measures
LINQ score, mean (SD)
Knowledge 2.11(1.2) 1.2(0.9) 0.9 (0.4) 0.018*
Medicines 0.5(0.7) 0.4(0.5) 0.1(0.2) 0.688
Self-care 2.3(1.7) 1.4(1.2) 0.9(0.5) 0.097
Exercise 1.0(1.6) 1.1(0.9) -0.1(0.5) 0.784
Diet 1.1(0.8) 0.9 (0.6) 1.1(0.3) 0.607
Smoking 0.1(0.4) 0.1(0.3) 0.5(0.1) 0.341
Total 7.1(4.0) 5.13(2.1) 1.9(1.1) 0.096
Secondary outcome measures
IMC Kg/m2 mean (SD)
24.8(3.1) 26.3(5.1) -1.5(1.5) 0.334
6MWT mean (SD)
Distance, meters
Starting heart rate, bpm 394.5 (94.5) 413.1(81.3) -18.6 (31.6) 0.561
Final heart rate, bpm 85.1(2.2) 81.1(11.9) 4.0(3.7) 0.292
VO2e, mlO,/kg/min 120.4(22.7) 111.9(20.6) 8.5(7.8) 0.283
10.1(1.6) 10.4(1.4) -0.3(0.5) 0.573
mMRC score, mean (SD)
1.7(1) 2.2(1.4) -0.5(0.4) 0.237
HADS score, mean (SD)
Anxiety
Depression 3.5(4.4) 5.3(3.2) -1.7 (1.4) 0.228
3.4(3.7) 4.7 (4.4) -1.3(1.5) 0.402
SGRQ score, mean (SD)
Symptoms
Activity 33.9(17.1) 37.4(25.1) -3.5(7.8) 0.655
Impact 53.7(21.7) 43.6(28.2) 10.1(9.1) 0.274
Total 23.3(16.3) 40.9 (23.1) -17.6(7.2) 0.021*

PR: Pulmonary Rehabilitation; LINQ: Lung information needs questionnaire; BMI: Body Mass Index; 6MWT: 6-minute walk test; BPM: beats per minute; VO2e: estimated peak oxy-
gen consumption; mMRC: Modified Medical Research Council Dyspnea Scale; HADS: Hospital Anxiety and Depression Scale; SGRQ: St George Respiratory Questionnaire; *: p-value <
0.05.
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