Pulmonary Rehabilitation Improves Self-Management Ability in Subjects

With Obstructive Lung Disease
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BACKGROUND: Optimizing self-management is a key element in multidisciplinary pulmonary reha-
bilitation in patients with asthma or COPD. This observational study aimed to investigate the changes
in self-management following pulmonary rehabilitation in subjects with chronic lung disease.
METHODS: Data were prospectively and routinely gathered at initial assessment and discharge in
subjects taking part in a 12-week multidisciplinary out-patient pulmonary rehabilitation program.
Measures of self-management included the Patient Activation Measure (PAM), the Health Education
Impact Questionnaire (HEIQ) (8 subscales), a Self-Efficacy Questionnaire (2 subscales), the Lung
Information Needs Questionnaire (LINQ), and the Health Literacy Questionnaire (HLQ) (9 subscales).
Mean differences with 95% CI and effect sizes were computed. RESULTS: A total of 70 subjects
(62.9% women) were included, with a median age of 63.5 y; most of the subjects had been diagnosed
with COPD (77%). Between admission and discharge, all measures of self-management increased sig-
nificantly except for the HEIQ subscales of constructive attitudes and approaches, social integration
and support, and health services navigation; and the HLQ subscale of social support for health. The
largest improvements (effect size > 0.55) were seen for the PAM (0.57); the HEIQ subscales of
health-directed behavior (0.71), self-monitoring and insight (0.62), and skill and technique acquisition
(1.00); the HLLQ subscales of having sufficient information to manage my health (1.21) and actively
managing my health (0.66); and the LINQ (1.85). CONLCUSIONS: Self-management, including
activation, improved significantly in subjects with asthma or COPD who took part in a multidiscipli-
nary pulmonary rehabilitation program. Key words: self-management; patient activation, COPD;
asthma; pulmonary rehabilitation. [Respir Care 2021;66(8):1271-1281. © 2021 Daedalus Enterprises]

Introduction

For symptomatic patients with moderate to severe ob-
structive lung diseases like COPD or asthma, pulmonary
rehabilitation (PR) is recommended to be a part of routine
care.' Optimizing a patient’s self-management, defined as
“an individual’s ability to detect and manage symptoms,
treatment, physical and psychosocial consequences and life-
style changes inherent in living with a chronic condition,” is
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a key element of PR." Effective self-management includes,
among other things, having a personalized action plan and
knowing how to use it, being able to ask questions of health
care providers, setting goals, and making decisions.’
Regarding the effectiveness of PR programs in subjects
with obstructive lung diseases, significant and clinically rele-
vant improvements in dyspnea, fatigue, emotional function,
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sense of control over the condition, and exercise capacity
were found in a systematic literature review including 65
randomized controlled trials. The extent to which self-
management skills improve cannot be concluded from
this Cochrane systematic review, as none of the included
studies used outcomes regarding self-management. This is
striking, as there are various measures available for the
different aspects of self-management, whether specifically
for patients with asthma or COPD or not, such as the
Health Education Impact Questionnaire (HEIQ), the Self-
Efficacy questionnaire, or the Lung Information Needs
Questionnaire (LINQ).>® A previous evaluation study,
which used the PRAISE tool, did report a significant
improvement in self-efficacy after PR.°

A relatively new concept in this respect is patient acti-
vation, or the readiness to self-manage. This concept of
patient activation can be measured using the Patient
Activation Measure (PAM)-13 questionnaire, which dis-
tinguishes 4 levels of activation. A higher level implies
more activation to engage in self-management behav-
ior."!® Previous literature indicates that subjects with
asthma or COPD referred from primary to secondary care
in The Netherlands show lower levels of activation;
approximately 57% show little to no activation (PAM
level 1 or 2)."* This is in agreement with the observation
that about 40% of patients with COPD are able to perform
adequate self-management behavior with regard to fol-
lowing a written action plan to prevent hospital re-admis-
sions.'>'® Specific self-management interventions were
shown to have an impact on the level of activation as
measured with the PAM in subjects with COPD and have
demonstrated that this concept can change over time; in
both a longitudinal study (N = 105) and a retrospective
study (N = 38) in subjects with COPD, a statistically sig-
nificant increase in PAM score was noted 6 months after
6—7 weeks of self-management intervention.'”'® Subjects
with improved PAM scores exhibited better quality of
life, less psychological distress, and an improvement in
their self-management abilities.'”'* Recently, McNamara
et al?® reported a significant improvement in patient acti-
vation following an 8-week, hospital-based, out-patient
exercise training program, combined with weekly struc-
tured education sessions in subjects with different types of
chronic lung disease. To date, the impact of a true multi-
disciplinary PR program on various aspects of self-man-
agement, including patient activation, in subjects with
asthma or COPD is a relatively under-researched area.

Therefore, the aim of this study was to investigate
changes of various measures of self-management, includ-
ing the level of patient activation, after a 12-week multi-
disciplinary PR program in subjects with asthma or
COPD.
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Current knowledge

Optimizing self-management is a key element in multi-
disciplinary pulmonary rehabilitation in patients with
asthma or COPD. To date, the impact of a true multi-
disciplinary pulmonary rehabilitation program on vari-
ous aspects of self-management, including patient
activation, in subjects with asthma or COPD is a rela-
tively under-researched area.

What this paper contributes to our knowledge

This study emphasized the outcome patient activation,
combined with other measures of self-management,
and positive changes were found over time. Self-man-
agement is a key element of pulmonary rehabilitation,
and in subjects with asthma and COPD, significantly
improved after participation in a multidisciplinary pul-
monary rehabilitation program.

Methods
Study Design

This longitudinal study used an observational design
involving analyses of data that were prospectively and rou-
tinely gathered as part of a PR program in a specialized re-
gional rehabilitation center, the Basalt Rehabilitation
Center in Leiden, The Netherlands. According to the
National Central Committee on Research Involving Human
Subjects, this type of study does not require approval from
an ethics committee,?' and no informed consent was neces-
sary because the data used in this study were collected as a
part of usual care. The local Research Review Board of
Basalt approved this study. This study was conducted in ac-
cordance with the guidelines for good research practice and
guidelines of the Declaration of Helsinki.*

Subjects

The analysis was performed in consecutive subjects who
were referred to this out-patient PR program between
March 2016 and July 2017, except for those who could not
complete questionnaires due to insufficient reading or writ-
ing skills in Dutch (n = 3).

Intervention
The 12-week rehabilitation program was based on the offi-

cial American Thoracic Society and European Respira-
tory Society Statement on Pulmonary Rehabilitation.! The
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program consisted of supervised exercise sessions (60-90
min) 3 times a week, and weekly consultations with members
of the multidisciplinary team. Both individual consultations
and group sessions were planned regarding at least exacerba-
tion management, including a written and personalized action
plan, medication adherence, energy conservation, smoking
cessation when applicable, and physical activity. More
detailed information is given in the appendix (see the supple-
mentary materials at http://www.rcjournal.com). The psycho-
logical basis of the program lies in the so called stress-coping
model.> To improve subjects’ self-management skills, moti-
vational interviewing techniques were used by the different
disciplines.**

Assessments

Except for sociodemographic characteristics, all assess-
ments were performed at the initial assessment and at dis-
charge. Sociodemographic characteristics included sex,
age, relational status, smoking status, the number of pack-
years, and educational level. The number of comorbidities,
exacerbations, and lung-related hospital admissions were
checked by the pulmonologist during the first consultation.

Measures of self-management included several question-
naires. The subjects’ level of patient activation was measured
with the Patient Activation Measure (PAM-13), a 13-item
questionnaire that requires response on a 5-point Likert scale.
The total score is calculated using the scoring spreadsheet
provided by Insignia Health, which then can be transformed
into a level score. Scores range from 0 to 100, which lead to
a level score of 1-4.' Level 1 corresponds to the lowest level
of activation (eg, patients are passive and lack confidence,
their perspective is “My doctor is in charge of my health”),
whereas level 4 is the highest level patients can reach (eg,
they have adopted new behaviors but may struggle in times
of stress or change).'>'** An improvement of = 4 points on
the PAM total score is considered a meaningful change. "’

Each subject’s ability to deal with the disease (ie, self-
management) on a daily basis was measured using the
Health Education Impact Questionnaire (HEIQ).” The ques-
tionnaire consists of 40 questions that can be answered
using a 4-point rating scale, resulting in scores in 8 different
domains; no sum score can be computed. Higher scores
imply better self-management abilities.

Using the Health Literacy Questionnaire (HLQ), each
subject’s ability to navigate the health care system and to
learn skills to manage health was measured. The question-
naire consists of 9 domains, and higher scores imply better
skills regarding the specific domain.*®

To determine subjects’ information needs, the Dutch
translation of the Lung Information Needs Questionnaire
(LINQ) was used.® Higher scores imply more information
needs. An informal assessment of the minimal clinically
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important difference suggests a change of minus one point
to be relevant for patients with COPD.®

To measure subjects’ self-efficacy, the self-efficacy ques-
tionnaire by Sullivan was used.” The questionnaire consists of
13 items, and 2 separate total scores can be calculated, one
for controlling symptoms and one for maintaining function.
Lower scores imply more confidence and self-efficacy.

Physical and emotional measures included a cardiopul-
monary exercise test, the modified Medical Research
Council score, and the Hospital Anxiety and Depression
Scale. The cardiopulmonary exercise test was performed
following the ERS/ATS recommendations.”” Outcome
measures were maximum load (watts and percent of pre-
dicted) and maximum oxygen uptake. When subjects had
severe to very severe COPD (GOLD III/IV), a submaximal
constant work rate test was performed at 75% of peak work
rate achieved in the cardiopulmonary exercise test, with
cycle time as the main outcome.

Using the modified Medical Research Council score, the
amount of dyspnea as experienced by subjects was meas-
ured. The modified Medical Research Council score is a 5-
point rating score.”® A higher score implies more dyspnea.
Disease-specific health-related quality of life was measured
using the Chronic Respiratory Disease Questionnaire
(CRQ).” The CRQ has 20 questions, which can be summar-
ized into 4 domains. Higher scores imply a better quality of
life. A 10-point difference on the total score is the minimal
clinically important difference in patients with COPD.*

The Hospital Anxiety and Depression Scale (HADS)
consists of two 7-item scales, one for anxiety and one for
depression.*! The questionnaire is used as a screening tool,
with higher scores indicating more complaints. When a
patient scores 11-21 points, there is probable depression or
anxiety.*> The minimal clinically important difference in
patients with COPD was estimated to be ~ 1.5 points.**

Statistical Analysis

The SPSS Statistics 22 package was used (IBM,
Armonk, New York), employing descriptive and inferential
statistics to present the data. Statistical comparisons of ini-
tial assessment and discharge data were done using the
paired ¢ test, Wilcoxon matched pairs signed rank sum ¢
test, or the Fisher exact test, where appropriate. Mean dif-
ferences with 95% CI were computed. Additionally, the d-
type effect size was calculated, where 0.2 represents a small
effect, 0.5 a medium, and 0.8 a large effect.**

Results
Baseline Characteristics

Between March 2016 and July 2017, 108 patients diag-
nosed with asthma and/or COPD were referred to PR. As
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Referred for initial PR assessment
108

Excluded

24
| Referred to in-patient program: 11
No multidisciplinary indication: 6
Y Other urgent issues: 7

Eligible patients with initial PR assessment
84

Excluded
7
Died: 1
Hospitalized: 2
Y Other: 4
Started PR
77

Y

Excluded

7
®| Cardiac problems: 2
Severe exacerbation: 4
Musculoskeletal problems: 1

\

Subjects completed PR
70

Fig. 1. Flow chart. PR = pulmonary rehabilitation.

shown in Figure 1, 24 patients did not meet the inclusion
criteria for the out-patient PR; of the 84 patients who com-
pleted the initial assessment, 77 started the PR program.
Seven patients dropped out during the program, resulting in
a total of 70 patients who completed the program. Table 1
displays the characteristics of these groups.

The median age of the subjects who completed the pro-
gram was 63.5 y (range 29-84 y), and 26 (37.2%) were male.
The majority of the subjects had COPD (54 subjects, 77.1%)
and had 1-2 comorbidities (39 subjects, 55.7%). Regarding
PAM levels, 62.1% of the subjects scored PAM level 1 or 2.
When looking at differences at baseline between subjects
with COPD or asthma (Table 2), subjects differed signifi-
cantly in smoking status, pack-years, level of education, lung
function, body mass index, exercise capacity measured
with cardiopulmonary exercise test and modified Medical
Research Council score. No significant differences were
found in baseline measures of the PAM, LINQ, or CRQ.

Changes Following PR

Table 3 shows the changes over time regarding the self-
management outcome measures. With reference to the
PAM, statistically significant changes were seen in both
PAM score (6.88 [4.04-9.71] points) as well as in PAM
level (0.54 [0.32-0.76]). In total, 35 (59.3%) of the subjects
exceeded the minimal detectable change of 4 points. Figure
2 shows the changes in PAM levels. The majority of the
subjects improved in PAM level, with 24 (41%) subjects
improving by 1 level and 7 (12%) subjects displaying an
increase of 2 levels.

All outcome measures for self-management showed stat-
istically significant improvements over time except for
HLQ 4 and HEIQ 5, 7, and 8. Effect sizes were medium for
the PAM (0.57), the HEIQ 1 (0.71), the HEIQ 4 (0.62), the
HLQ 3 (0.66), the HLQ 6 (0.50), and the HLQ 7 (0.50).
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Effect sizes were large for the HEIQ 6 (1.00), the HLQ 2
(1.21), and the total LINQ score (1.85).

Table 4 shows the outcomes for measures of physical
and emotional status, where for all outcomes except for the
maximum oxygen uptake, subjects showed a statistically
significant improvement (P = .01). Effect sizes were the
largest for endurance exercise capacity (0.61) and the CRQ
total score (0.99).

Responders versus Non-Responders

Subjects with an increase in PAM level (level cha-
nge +1 or +2) were designated as responders (n = 31,
55%), whereas subjects with no change or a decrease
(level change 0 or —1) were classified as nonresponders
(n = 25, 45%). All subjects with a PAM level 4 score at
initial assessment (n = 3) also scored a PAM 4 at dis-
charge; these subjects were excluded from the analysis
due to the ceiling effect (ie, they had no room to
improve). Of the 25 nonresponders, 14 subjects (56%)
scored an initial PAM level 3, with the remaining sub-
jects scoring level 1 or 2 (n = 6 [24%] and n = 5 [20%],
respectively). For the responders, the number of subjects
scoring level 3 at initial assessment was only 16% (n =
5), with 14 (45%) and 12 (39%) scoring level 1 or level
2, respectively. Table 5 presents the mean differences in
outcomes between the responders and the nonresponders
at discharge. The mean change in PAM score, LINQ
score, and various domains of the HEIQ and HLQ dif-
fered significantly (P = .05). Responders show a signifi-
cantly greater decline in information needs than the
nonresponders (mean difference —3.18 [-5.05 to —1.31],
P < .001). In the domains HEIQ 4, HEIQ 6, HEIQ 8,
HLQ 1, HLQ 2, HLQ 4, and HLQ 6 responders show
greater improvements. The responders improved signifi-
cantly on all outcomes, except for endurance exercise
capacity, whereas in the nonresponders significant
improvements were seen for 9 of 27 outcomes.

Discussion

This observational study found that, besides the known
improvements in exercise performance and quality of life,
self-management, including patient activation, improved
significantly after a 12-week PR program in subjects with
asthma or COPD. Although enhancing self-management is
an important aim of PR, so far literature demonstrating the
impact of PR programs on self-management is scarce. In our
study, improvements were consistently demonstrated for all
different measures of self-management we used. Most strik-
ing were the improvements observed for the LINQ, the HEIQ
6, the HLQ 2, and Self-Efficacy (control symptoms), with
effect sizes = 0.8. Subscales regarding social support (ie,
HEIQ 7, HLQ 4) did not display a significant improvement.
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Table 1.  Characteristics of Subjects With Asthma or COPD by Completion of the Pulmonary Rehabilitation Program

Completed the Program

Did Not Complete the Program

(n=170) (n="17)
Sex, male 26 (37) 2(29)
Age,y 64 (29-84) 68 (58-78)
Level of education”

Low 43 (67) 4 (67)

High 21 (33) 2 (33)
Living arrangements, living alone 24 (34) 4 (57)
Body mass index, kg/m*" 26 (17-49) 19 (17-26)
Diagnosis’

Asthma 16 (23) 0(0)

COPD 54 (77) 7 (100)
GOLD status

I 0 0

il 13 (24) 0

111 30 (56) 5(71)

v 11 (20) 2 (29)
FEV,/VC’ 40 (22-82) 33 (19-41)
FEV|, % of predicted 43 (22-116) 38 (16-53)
Smoking status

Current smoker 14 (20) 1(14)

Stopped smoking (< 4 weeks) 48 (69) 6 (86)

Never smoked 8 (11) 0

Pack-years, in smokers 35 (0-100) 36 (20-55)
Number of comorbidities*

0 13 (19) 1(14)

1-2 39 (56) 2(29)

>2 18 (26) 4(57)
Number of exacerbations in the past 12 months

0 14 (20) 1(14)

12 28 (41) 3(43)

>2 27 (39) 3(43)
Number of lung-related hospital admissions in the past 12 months

0 45 (71) 5(71)

12 14 (22) 0

>2 4(6) 2(29)

Data are reported as median (range) or n (%).

*Low = primary/lower vocational education/secondary education/intermediate vocational education; High = higher vocational education/university.

P =.05.

* Diabetes, hypertension, myocardial infarction, heart failure, arrhythmia, cerebrovascular accident, lung cancer, osteoporosis, obesity, underweight, anxiety, depression, coronary artery disease, or periph-

eral vascular disease.

This could be due to the fact that the program more strongly
emphasizes the patient’s knowledge, behavior, and physical
capacity than it addresses the patient’s caregivers and social
environment.

Bringsvor et al*® conducted a randomized controlled trial
to evaluate the effects of a self-management intervention
known as “Better Living With COPD,” which consisted of
weekly 2-h group conversations over 11 weeks compared
with usual care. Different outcome measures were used,
including the HEIQ, which displayed a significant but
smaller improvement compared to our study. The largest
improvements were seen in HEIQ 4, HEIQ 5, and HEIQ 6,

RESPIRATORY CARE ® AUGUST 2021 VoL 66 No 8

with 0.38 as the largest effect size. Our findings display
effect sizes in 5 of 8 HEIQ domains with an effect size up
to 1.0. A reason for these differences could be the fact that
Bringsvor et al* did not include exercise in their interven-
tion, which seems to be related to HEIQ 1, in which we saw
a significant improvement (effect size 0.71).

The LINQ has been investigated in a few other studies as
well. Jones et al® and Nolan et al*® reported that the LINQ
improves with PR, although we noted a greater improve-
ment with an effect size of 1.85 compared to 0.74. This
may be due to the fact that the program that was offered in
the study by Nolan et al*® was limited to an out-patient
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Table 2.  Subject Characteristics at Baseline

COPD

Asthma

(n=54) (n=16) F
Male 22 (41) 4 (25) 25
Age,y 66 =9 54 = 14 < .001
Living arrangements, living alone 19 (35) 5@31) 77
Exacerbations in the past 12 months 97

0 10 (19) 4 (25)

1-2 22 (42) 6 (38)

>2 21 (40) 6 (38)

Lung-related hospital admissions in the past 12 months 77

0 33 (69) 12 (80)

1-2 11(23) 3(20)

>2 4(8) 0(0)

Smoking status <.001

Never smoked 0(0) 8 (50)

Current smoker 14 (26) 0(0)

Stopped smoking (< 4 weeks) 40 (74) 8 (50)

Pack-years in smokers 40 (10-100) 0(0-42) < .001
Modified Medical Research Council 3(1-5) 324 .02
Chronic Respiratory Disease Questionnaire 80 £ 19 76 £ 18 46
Level of education <.001

Low 38 (76) 5 (36)

High 12 (24) 9 (64)

Lung Information Needs Questionnaire 10x3 9*4 .62
Patient Activation Measure score 51 (32-91) 51 (41-73) .90

Level 1 17 (33) 6 (40) .87

Level 2 15 (30) 3(20)

Level 3 17 (33) 5(33)

Level 4 2(4) 1(7)

Self-Efficacy Questionnaire

Control symptoms 21 (9-38) 19 (10-33) .64

Maintain function 8 (3-13) 8 (5-14) .20
Hospital Anxiety and Depression Scale

Anxiety 6 (0-17) 6 (0-15) .60

Depression 6 (1-15) 5(2-14) Sl
FEV, 1.1 (0.5-2.4) 1.9 (0.8-3.9) <.001
FEV; % of predicted 41 (22-71) 80 (27-116) <.001
FEV,/VC 37 (22-59) 61 (32-82) <.001
FEV,/C % of predicted 45 (30-77) 80 (44-96) <.001
Body mass index, kg/m* 25 (17-36) 31 (24-49) <.001
FFM-T" 14 (12-17) 16 40
Comorbidities 81

0 10 (19) 3(19)

1-2 30 (56) 9 (56)

>2 14 (26) 4 (25)

Peak exercise capacity, % predicted 39 (9-112) 77 (30-127) < .001
Constant work rate test, s 587 (60-900) 639 (377-900) .84

Data are reported as median (range), mean = SD or n (%). N = 70 subjects.

*n=1.

program that took place twice a week (1 h of exercise train-
ing and 1 h of education) for 8 weeks with an unsupervised
exercise session at home, which seems significantly less in-
tensive than our 12-week PR program. Baseline LINQ,
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modified Medical Research Council, and CRQ measures
were comparable to this study. The PR program described
by Jones et al® was also more limited, with the number of
sessions ranging between 1 and 3 sessions a week, lasting

RESPIRATORY CARE ® AUGUST 2021 VoL 66 No 8



PULMONARY REHABILITATION AND SELF-MANAGEMENT

Table 3.
Completing Pulmonary Rehabilitation

Patient Activation, Education Impact, Health Literacy, Information Needs, Self-Efficacy and Rehabilitation Outcomes in Subjects

Initial Discharge Mean Difference (95% Effect Missing
Assessment CID) Size
Patient Activation Measure score” 51 (32-91) 56 (44-100) 7 (4-10) 0.57 11
Level 1° 23 (35) 7 (12)
Level 2 18 (27) 19 (31)
Level 3 22 (33) 24 (39)
Level 4 3(5) 11(18)
Health Education Impact Questionnaire
Subscale 1: Health-directed behavior” 2.6 (1-4) 3(1.34) 0.4 (0.3-0.5) 0.71 8
Subscale 2: Positive and active engagement in life” 2.7 (1.6-4.0) 3(1.64) 0.2 (0.1-0.3) 0.31 8
Subscale 3: Emotional well-being” 2.8 (1.3-4) 3(1.54) 0.2 (0.7-0.3) 0.34 8
Subscale 4: Self-monitoring and insight” 2.8 (1.8-4) 3(2.54) 0.3 (0.1-0.4) 0.62 8
Subscale 5: Constructive attitudes and approaches” 324 324 0.1 (0.0-0.3) 0.22 8
Subscale 6: Skill and technique acquisition” 2.5(1.8-4) 3(1-4) 0.4 (0.3-0.5) 1.00 8
Subscale 7: Social integration and support 3(1.2-4) 3(14) 0.1 (0.0-0.2) 0.20 8
Subscale 8: Health services navigation 3(1.8-4) 3(2-4) 0.1 (-0.1t00.2) 0.21 8
Health Literacy Questionnaire
Subscale 1: Feeling understood and supported by health care providers” 3(1-4) 3(1.8-4) 0.2 (0.1-0.4) 0.43 10
Subscale 2: Having sufficient information to manage my health” 2.5(1.84) 3(2.54) 0.5 (0.4-0.7) 1.21 10
Subscale 3: Actively managing my health” 2.6 (1.4-4) 3(1.8-4) 0.3 (0.2-0.4) 0.66 10
Subscale 4: Social support for health 2.8 (1.2-3.6) 3(1.2-4) 0.1 (-0.2t00.2) 0.14 10
Subscale 5: Appraisal of health information” 2.4 (1.2-4) 2.8 (1.6-4) 0.2 (0.1-0.4) 0.47 10
Subscale 6: Ability to actively engage with health care providers” 3.6 (1.6-5) 4 (2.4-5) 0.3 (0.1-0.4) 0.42 10
Subscale 7: Navigating the health care system” 3.3 (1.7-5) 3.7 (2.5-5) 0.3 (0.2-0.5) 0.50 10
Subscale 8: Ability to find good health information” 3.6 (1.6-5) 3.8 (2.6-5) 0.3 (0.2-0.5) 0.50 10
Subscale 9: Understand health information well enough to know what to 3.8 (1.8-5) 4 (3-5) 0.2 (0.1-0.4) 0.34 10
do”
Lung Information Needs Questionnaire” 9.8 + 34 42 +26 -5.5(-6.5t04.5) 1.85 11
Self-Efficacy Questionnaire
Control symptoms” 21 (9-38) 17 (7-26) 4.4 (-5.9t0-2.8) 0.79 8
Maintain function” 8 (3-14) 7(2-11) -1.1 (-1.7t0 -0.4) 0.40 8

Data are reported as median (range), mean = SD or n (%). N = 70 subjects.
*P = .05.

~ 2 h and consisting of exercise or education or both. The
fact that both programs were significantly less extensive
and less supervised than ours could be an explanation for
the differences in effect size. McNamara et al* studied the
effects of an 8-week out-patient PR program consisting of
16 one-hour sessions of supervised individualized exercise
training and structured education sessions delivered in a
group setting by a team of multidisciplinary health profes-
sionals in Australia. These authors reported improvements
in outcomes on the PAM and LINQ, but these improve-
ments were less extensive than what we noted in our study
(PAM changes from 60.5 to 65.4, LINQ —3.0). An expla-
nation could be that their baseline PAM values were
higher and therefore had less room for improvement.
Moreover, this Australian PR program consisted only of
exercise training and education, while our PR program
was a true multidisciplinary program, including multiple
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health care professionals who had group sessions and 1-
to-1 sessions, tailoring the PR program to the needs of the
subjects (see the supplementary materials at http://www.
rcjournal.com).

Turner et al'” conducted a longitudinal study to investi-
gate the effects of a complementary self-management pro-
gram in 131 subjects with COPD in primary and
secondary care measured with the PAM. Almost 50% of
the subjects with COPD achieved the meaningful change
of 4 points on the PAM score. Our study showed a per-
centage of 59% of subjects reaching this improvement.
Although their characteristics seem comparable at base-
line, PAM scores at baseline were higher in the study by
Turner et al.'” In addition, our program was more exten-
sive, was guided only by professionals, and lasted several
weeks longer, possibly explaining the difference in
response.
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Pre-PR

Post-PR

Fig. 2. Number of subjects and the shift in PAM level from initial assessment to discharge (N = 59). Flow lines indicate the changes in PAM level,
with the number of subjects represented by the thickness of the lines. PAM = Patient Activation Measure; PR = pulmonary rehabilitation.

Table 4.  Physical and Emotional Outcomes in Subjects Completing Pulmonary Rehabilitation
Initial Assessment Discharge Mean Difference (95% CI)  Effect Size ~ Missing
Exercise tolerance
Peak exercise capacity, watt” 58 (3—-189) 88 (18-217) 8 (3-13) 0.19 30
Peak exercise capacity, % of predicted” 46 (9-127) 63 (23-143) 6 (2-10) 0.19 30
Vozmax, mL/min 1,195 = 398 1,395 + 454 41 (-36to 119) 0.09 34
\'/02 max, % of predicted 73 + 26 80 + 26 2 (-3t06) 0.06 34
Constant work rate test, s 506 (60-900) 640 (145-900) 171 (44-297) 0.61 54
Perceived dyspnea and quality of life
Modified Medical Research Council dyspnea scale” 3(1-5) 3(1-5) -1 (-1 to-0) 0.44 8
Chronic Respiratory Disease Questionnaire” 80 = 19 98 = 19 18 (14-22) 0.99 8
Hospital Anxiety and Depression Scale
Anxiety” 6 (0-17) 4(0-13) -2 (3to-1) 0.39 8
Depression” 6 (1-15) 4 (0-14) -1(2to-1) 0.38 8

Data are reported as median (range), mean = SD or n (%). N = 70 subjects.
#P = .05.
Vo, = oxygen uptake

When looking at differences between responders and
nonresponders, it is striking that there were no significant
differences in quality of life, exercise tolerance, or dyspnea
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between these groups. As previously suggested, higher
PAM scores would imply a better quality of life. However,
because PR is a comprehensive program, there are more
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Table 5.  Change Scores of Various Outcome Measures in Responders and Non-Responders as Well as Differences in Change Scores.
R(e;;: n3dle)rs Nor(lrrleipcz)rslc)iers Mean Difference (95% CI) P
Patient Activation Measure score 12.9 (1.0-15.9) * -1.5(4.4t01.4) 14.5 (1.3-18.6) < .001
Health Education Impact Questionnaire
Subscale 1: Health-directed behavior 0.4 (0.3-0.6)" 0.4 (0.2-0.6)" 0.0 (0.2 t0 0.3) .80
Subscale 2: Positive and active engagement in life 0.2 (0.1-0.3)" 0.01 (-0.1t0 0.3) 0.1 (-0.1 t0 0.3) .30
Subscale 3: Emotional well-being 0.3 (0.2-0.5)" 0.1 (-0.1t00.4) 0.2 (-0.1t0 0.4) 17
Subscale 4: Self-monitoring and insight 0.4 (0.2-0.5)" 0.1 (-0.1t0 0.3) 0.3 (0.1-0.5) .02
Subscale 5: Constructive attitudes and approaches 0.2 (0.0-0.4)" 0.0 (-0.2t00.2) 0.2 (-0.1t0 0.5) 13
Subscale 6: Skill and technique acquisition 0.5 (0.4-0.6)" 0.2 (0.1-0.3)" 0.3 (0.1-0.5) .01
Subscale 7: Social integration and support 0.2 (0.1-0.3)" 0.1 (-0.2t00.2) 0.1 (-0.1t00.4) 22
Subscale 8: Health services navigation 0.3 (0.1-0.4)" -0.2 (0.4 t0 0.0) 0.4 (0.2-0.7) <.001
Health Literacy Questionnaire (HLQ)
Subscale 1: Feeling understood and supported by health care providers 0.3 (0.1-0.5)" -0.0 (-0.2t0 0.1) 0.3 (0.1-0.6) .01
Subscale 2: Having sufficient information to manage my health 0.7 (0.5-0.9)" 0.2 (0.0-0.4)" 0.5 (0.2-0.7) <.001
Subscale 3: Actively managing my health 0.4 (0.2-0.5)" 0.2 (0.1-0.4)" 0.1 (0.1 t0 0.3) 24
Subscale 4: Social support for health 0.12 (0.0-0.3)" -0.1 (-0.2t0 0.1) 0.2 (0.0-0.4) .03
Subscale 5: Appraisal of health information 0.3 (0.1-0.4)" 0.2 (0.0 t0 0.3) 0.1 (-0.1 t0 0.3) .30
Subscale 6: Ability to actively engage with health care providers 0.4 (0.2-0.6)" 0.1 (-0.3t00.4) 0.4 (-0.0t0 0.7) .04
Subscale 7: Navigating the health care system 0.4 (0.3-0.6)" 0.2 (-0.1t0 0.4) 0.3 (0.0-0.6) .09
Subscale 8: Ability to find good health information 0.3 (0.1-0.5)" 0.3 (0.0-0.6)" 0.1 (0.3 t00.4) 72
Subscale 9: Understand health information well enough to know what to do 0.3 (0.1-0.5)" 0.1 (0.2 to 0.4) 0.2 (0.1 t0 0.5) .19
Information needs
Lung Information Needs Questionnaire -6.7(-8.1t0 -5.3)" -3.5(4.6t024)" -32(5.1t0-1.3) <.001
Self-Efficacy Questionnaire
Control symptoms -5.8(-791t0-3.8)" 3.4 (-6.2t0-0.5)" -2.5(-5.8100.8) .14
Maintain function —1.3(-2.1to-0.4)" -8 (-1.9-3) -0.5 (-1.8t0 0.9) 51
Exercise tolerance
Peak exercise capacity (% predicted) 7.0 (1.5-12.4)° -1.1 (-6.9-4.8) 8.0 (-0.3to 16.4) .06
Endurance exercise capacity, s 197.3 (-96.6 to 491.1) 154.0 (3.3-304.7)" 43.3 (-25.8-337.3) 75
Perceived dyspnea and quality of life
Modified Medical Research Council —0.6(-1.0t0-0.2)" 0.4 (-0.8t0 0.1) -0.2 (-0.8 t0 0.3) 41
Chronic Respiratory Disease Questionnaire 21.0 (14.7-27.3)" 14.2 (7.2-21.1)" 6.8 (2.4 to 16.1) .14
Hospital Anxiety and Depression Scale
Anxiety -2.1(32t0-1.0)" -1.5(-3.4-4) -0.6 (2.6 to 1.5) 57
Depression -1.9 (2.8 to —-1.0)" -6 (-1.6—4) 0.7 (-2.71t00.1) .06

Data are reported as mean difference (95% CI).

Subjects who scored a PAM 4 at baseline (n = 3) were excluded form analysis due to the ceiling effect (ie, no room to respond).

#P = .05, significant mean differences in group (initial assessment vs discharge).

factors involved that can affect the subjects’ quality of life,
such as psychological support.

Outcomes like exacerbation management or health care
utilization were not included is this study but might be a
recommendation for further research to investigate the
effect of improved activation for self-management on these
outcomes. When looking at the initial PAM scores in res-
ponders versus nonresponders, the nonresponders clearly
have higher initial scores and therefore less room for
improvement, possibly explaining the lack of increase in
PAM level.

An advantage of the PAM-13 in comparison to the other
measures of self-management is that it consists of only 13
items, so the burden on a patient to complete the form is
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minimal. Also, the PAM-13 computes a sum score pre-
sented as a score or a level, as opposed to the HEIQ and the
HLQ, which compute 8 and 9 different domain scores,
respectively, without a sum score, which makes them less
clear and insightful for clinicians in daily practice where
time is precious. Measuring a patient’s level of activation
can be of great value to customize the care that is provided.
Patients who score low on activation might need a different
approach compared to patients with a high PAM score,
which is a sign of greater skill regarding self-management.
This is not a standard of care yet, but we do know that one
size does not fit all. Results may be satisfying overall, but
on the individual level there is room for improvement,

1279



PULMONARY REHABILITATION AND SELF-MANAGEMENT

which may be achieved by tailoring care to the skill level
the patient already has.

This study has some methodological considerations.
First, it had an observational design. There was no usual-
care control group with which to compare this group of sub-
jects, and the effects of the intervention cannot exclusively
be assigned to the PR program. Second, data were gathered
routinely in daily practice, and the self-administered ques-
tionnaires were sent to the subject’s home address at the
time, where they could complete the forms. Despite several
checks, there were some missing data. Finally, the design
of this study does not allow the determination of the active
components of the multidisciplinary PR program that con-
tributed to the improvements in self-management and
patient activation. However, it seems reasonable that the
fact that this concerns a comprehensive, multidisciplinary,
out-patient PR program with extensive supervision in both
structured exercise as well as education generates more
improvement than less extensive programs.

Strengths of this study were that there were 2 moments in
time where the measurements were done. To date, there is
only one other study® that examined changes over time in
subjects with asthma or COPD after a PR program combining
exercise and education, but the subjects in that study had
notably less severe COPD and higher levels of activation at
the start of the program.

As expected from earlier studies, the level of activation
at the initial assessment in this study was low.'*'
However, with a median score of 51 for the level of activa-
tion, and 62% of the subjects in PAM level 1 or level 2, our
group of subjects scored even lower than other groups
described in the literature, possibly implying an even more
severe burden of disease.

Conclusions

Significant improvements were seen in self-manage-
ment, including the level of activation, in subjects with
asthma or COPD after a 12-week out-patient PR program.
Future studies are needed to better understand which PR
components have contributed to this added value of PR.
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