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Abstract
Background: Patient activation is a significant predictor of health behaviors; however, the level of activation in people
attending a pulmonary rehabilitation program and the effect of pulmonary rehabilitation on patient activation have not been
measured. Furthermore, the potential determinants and relationship between patient activation and characteristics of people
attending pulmonary rehabilitation have not previously been reported. Methods: The Patient Activation Measure (PAM) was
measured in people with a chronic respiratory disease or congestive cardiac failure at a baseline pulmonary rehabilitation
assessment and again at the completion of the 8-week outpatient program. Results: This study included 194 people with
chronic respiratory disease or congestive cardiac failure (41% male; mean [standard deviation, SD] age: 73 [11] years; mean
[SD] forced expiratory volume in 1 second % predicted: 60% [20%]). The pulmonary rehabilitation program was completed by
61% (n ¼ 118) of participants. The mean (SD) PAM score at baseline was 60.5 (15.7), which improved to 65.4 (15.5) after
completion of the pulmonary rehabilitation program (P ¼ .001). In a stepwise forward multiple regression analysis, anxiety,
lung information needs, and health-related quality of life impact were found to be significant determinants of baseline PAM.
This model explained 12% (P < .001) of the variance. Conclusion: People with a chronic respiratory disease or congestive
cardiac failure commencing a pulmonary rehabilitation program demonstrated a moderate level of activation, which improved
following an 8-week hospital outpatient pulmonary rehabilitation program. Anxiety, a higher level of lung information needs,
and greater health-related quality of life impact were significantly associated with poor patient activation.
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Introduction

Patient activation is associated with health behaviors includ-

ing lifestyle behaviors (exercise, diet), clinical indicators

(body mass index [BMI], blood pressure, cholesterol), health

service utilization (hospitalizations, use of emergency

departments, participation in preventive screening and

immunizations, and having regular checkup), and reporting

better patient experience (1). Patient activation is defined as

“having the knowledge, skill, and confidence to manage

one’s health and health care” (2). Chronic disease self-

management is important to manage symptoms, prevent

complications, and participate in treatment decisions, and

this requires a high level of activation (3). Previous research

in people with chronic obstructive pulmonary disease
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(COPD) has shown that only a minority of people with

COPD are activated for self-management, and patient acti-

vation can be influenced by anxiety, illness perception, BMI,

age, disease severity, and comorbidities (4). An association

between COPD and activation has also been shown to be

dependent on social support (5).

Pulmonary rehabilitation is a comprehensive intervention

which includes exercise training, education, and behavior

change, designed to improve the physical and psychological

condition of people with chronic respiratory disease and to

promote the long-term adherence of health-enhancing beha-

viors (6). Pulmonary rehabilitation reduces dyspnea (7),

increases exercise capacity, improves health-related quality

of life (8), and reduces hospitalizations (9). The effect of pul-

monary rehabilitation on self-management is less clear (10).

The comprehensive nature of pulmonary rehabilitation lends

itself to potentially modifying patient activation to improve

disease self-management. However, the effect of pulmonary

rehabilitation on patient activation has not been measured.

The primary aims of this study were to (i) identify the

level of activation in people with a chronic respiratory dis-

ease or congestive cardiac failure attending a pulmonary

rehabilitation program and to (ii) determine whether a struc-

tured group-based pulmonary rehabilitation program deliv-

ered in a hospital outpatient setting altered patient activation.

Secondary aims included (iii) examining the relationship

between patient activation and patient characteristics and

(iv) examining potential determinants of patient activation

in people attending pulmonary rehabilitation.

Methods

Study Design and Participants

This study was a retrospective review of pulmonary rehabi-

litation records of all people with a chronic respiratory dis-

ease or congestive cardiac failure attending a pulmonary

rehabilitation program at a tertiary hospital in Australia over

a 2-year period (April 2014 to April 2016). Patients attend-

ing the pulmonary rehabilitation program provided prospec-

tive written consent for the collection of clinical information

for research purposes, and the analysis of data was approved

by the South Eastern Sydney Local Health District Human

Research Ethics Committee (HREC reference number 16/

065 [LNR/16/POWH/145]).

The pulmonary rehabilitation program was delivered in

an outpatient hospital setting for 8 weeks. The program con-

sisted of 16 sessions including 1-hour, twice-weekly,

supervised individualized exercise training, as well as

weekly 30- to 60-minute structured education sessions deliv-

ered in a group setting by a team of multidisciplinary health

professionals (Table 1).

Data Collection

People with a chronic respiratory disease or congestive car-

diac failure who despite optimal medical management

remained dyspneic were referred to pulmonary rehabilitation

and who attended a comprehensive baseline pulmonary reha-

bilitation assessment were included in this study. Demo-

graphic and clinical information collected during the

pulmonary rehabilitation assessment are presented in Table

2. The initial assessment was completed the week prior to

program commencement, and a post-program assessment

was completed at the final rehabilitation session. A

“completer” was defined as attendance at 12 or more ses-

sions and attendance at a post-program assessment for a

repeat assessment of all outcome measures.

Patient activation was measured using the Patient Activa-

tion Measure (PAM; Insignia Health, LLC, Portland, OR,

Table 1. Pulmonary Rehabilitation Program Education Sessions.

Topic Health Professional Lead

Exercise Physiotherapist
Secretion clearance Physiotherapist
Lung anatomy and physiology Nurse
Healthy hearts Nurse
Medical care Doctor
Action plans Doctor
Energy conservation Occupational therapist
Falls prevention Occupational therapist
Health eating Dietitian
Medications Pharmacist
Inhalation devices Respiratory educator/

nurse
Swallowing and dry mouth care Speech pathologist
Community services Social worker
Coping with heart and lung disease Psychologist
Respiratory community outreach

program
Nurse

Table 2. Data Collected During the Baseline Pulmonary Rehabili-
tation Assessment.

Assessment
Content Information Collected/Assessment Tool

Demographics Sex, age, primary language, suburb of
residence, Aboriginality

Medical history Primary respiratory or cardiac diagnosis, past
medical history, smoking status, home
oxygen therapy

Pulmonary function Spirometry (11)
Body composition Height and weight (body mass index)
Exercise capacity 6-minute walk test (12)
Health-related

quality of life
St George’s Respiratory Questionnaire (13)

or Minnesota Living with Heart Failure
Questionnaire (14)

Mental health Hospital Anxiety and Depression Scale (15)
Lung disease

knowledge
Lung Information Needs Questionnaire (16)

Morbidity and
mortality

Body mass index, airflow obstruction,
dyspnea, and exercise capacity index (17)

Patient activation Patient Activation Measure (18)
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USA, 2013). The PAM assesses a persons’ knowledge,

skills, and confidence for self-management via 13 health

statements in a self-administered questionnaire. A response

to each statement from a 4-point scale with responses rang-

ing from “disagree strongly” to “agree strongly” was

recorded by the patient. A PAM activation score (0-100

scale) was calculated, which can be segmented into 1 of 4

progressively higher levels of activation (Table 3). Although

patient activation was measured at the pulmonary rehabilita-

tion program baseline assessment, the results were not spe-

cifically used to tailor the program to each individual’s level

of knowledge, skills, and confidence.

Data Analysis

Data were analyzed using SPSS Statistics 23 (SPSS Inc,

Chicago, Illinois). Descriptive statistics were used to sum-

marize participant characteristics with categorical variables

reported as frequencies and continuous variables expressed

as mean and standard deviation (SD). Differences in fre-

quency distributions were evaluated by w2 test. Within-

group comparisons were examined using a paired t test.

Pearson correlation coefficients were calculated between the

baseline PAM activation scores and participant characteris-

tic variables. A stepwise forward multiple regression analy-

sis for the dependent variable of baseline PAM activation

score was performed for variables significantly related to

baseline PAM activation score. Those explanatory variables

which were associated at a significance level of 0.10 were

included in the final model. The tolerance and variance

inflation factor (VIF) statistics were used to assess multi-

collinearity, and variables were only contained in the model

if the tolerance value was >0.1 and VIF was <10 (19).

A P value of <.05 was considered statistically significant.

Results

Participant Characteristics

The characteristics of 194 consecutive people attending a

baseline pulmonary rehabilitation assessment are reported

in Table 4. The majority of participants were female

(59%), with a primary diagnosis of moderate COPD and a

mean PAM activation level consistent with level 3 (Table 4).

Most participants referred to the program lived in areas of

low socioeconomic disadvantage based on the Socio-

Economic Indexes for Areas index (20), which is a measure

of relative socioeconomic advantage or disadvantage.

The pulmonary rehabilitation program was completed by

61% (n ¼ 118) of participants. The primary reason for non-

completion of the program was medical issues unrelated to

the program, such as a worsening of their chronic condi-

tion(s), new medical diagnoses, or chronic pain (51%). Other

reasons included death (9%), disinterest (8%), transport/

parking issues (7%), and caring duties/family issues (7%).

In the small number of people with home oxygen therapy (n

¼ 17), there was a significant difference between those who

completed and those who did not complete the program

(Table 4). Participants who completed the program had a

significantly higher baseline mean 6-minute walk distance

than those who did not complete the program (Table 4).

There were no other significant characteristic differences

between those who completed the program and those who

did not. There was no significant difference in baseline PAM

activation score between completers and non-completers of

the pulmonary rehabilitation program (P ¼ .358).

At baseline, the majority of participants (68%, n ¼ 131)

were activated, scoring a PAM level of 3 or 4. Poor activation

(level 1) was present in 14% (n ¼ 28) of the participants

(Table 4). In people who completed the pulmonary rehabilita-

tion program (n¼ 118), 63% (n¼ 74) scored a PAM level of 3

or 4 at baseline. Poor activation (level 1) was present in 19%
(n¼ 22) of the completing participants at baseline assessment.

Effect of Pulmonary Rehabilitation

In people who completed the pulmonary rehabilitation pro-

gram, the mean (SD) change in health outcomes were:

6-minute walk distance 52 (51) m, indicating an improve-

ment in functional exercise capacity; St George’s Respira-

tory Questionnaire (SGRQ) total score –5 (10), indicating an

improvement in health-related quality of life; Hospital Anxi-

ety and Depression Scale (HADS) anxiety score –0.2 (3.4)

and depression score –0.9 (2.7), indicating no change in

anxiety and a slight decrease in depression; and Lung Infor-

mation Needs Questionnaire (LINQ) score –3.0 (3.6), indi-

cating an improvement in lung information knowledge.

Effect of Pulmonary Rehabilitation on PAM

Patient Activation Measure scores improved significantly

after completion of the pulmonary rehabilitation program.

Table 3. Patient Activation Measure Levels of Activation.

Activation
Level

Activation
Score Description

Level 1 47.0 or lower A person may not yet believe that
their role is important and does not
feel in charge of their own health
and care, lacking confidence in their
ability to manage their health

Level 2 47.1 to 55.1 A person lacks confidence and
knowledge to take action and has
little experience or success with
behavior change

Level 3 55.2 to 67.0 A person has some confidence in
handling limited aspects of their
health and indicates the person is
beginning to take action

Level 4 67.1 or above A person has made most of the
necessary behavior changes, but
may have difficulty maintaining those
behaviors over time or during times
of stress
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In people who completed the program, the mean (SD) PAM

activation score improved from 60.5 (15.7) at baseline to

65.4 (15.5) after completion (P ¼ .001). The number of

participants categorized as PAM level 1 and 2 at baseline

decreased post-program, while the number of participants

categorized as PAM level 3 and 4 at baseline increased

post-program (Figure 1). At post-program assessment, 75%
(n ¼ 89) were activated (PAM levels 3 and 4), with only 8%
(n¼ 10) indicating poor activation (PAM level 1). Addition-

ally, 37% of those who completed the program improved

Table 4. Characteristics of Participants at Baseline Pulmonary Rehabilitation Assessment.a

All Participants
(N ¼ 194)

Completers
(n ¼ 118)

Non-completers
(n ¼ 76)

Completers vs Non-completers
P Value

Age, years 73 (11) 73 (10) 72 (12) .572
Gender, male, n (%) 80 (41) 50 (42) 30 (40) .691
Aboriginal, n (%) 7 (4) 3 (3) 4 (5) .324
English primary language, n (%) 188 (97) 113 (96) 75 (99) .254
Current smoker, n (%) 11 (6) 5 (4) 6 (8) .285
Home oxygen therapy, n (%) 17 (9) 6 (5) 11 (15) .024
Body mass index, kg/m2 28 (7) 28 (7) 29 (8) .554
Primary diagnosis, n (%) .501

Asthma 26 (13) 14 (12) 12 (16)
Bronchiectasis 15 (8) 11 (9) 4 (5)
Congestive cardiac failure 9 (5) 6 (5) 3 (4)
COPD 109 (56) 64 (54) 45 (59)
Lung cancer 7 (4) 5 (4) 2 (3)
Interstitial lung disease 13 (7) 5 (4) 8 (11)
Pulmonary hypertension 5 (3) 4 (3) 1 (1)
Other 10 (5) 9 (8) 1 (1)

COPD GOLD stage, n (%) n ¼ 109 n ¼ 64 n ¼ 45 .576
I 11 (10) 9 (14) 2 (4)
II 53 (49) 24 (38) 29 (64)
III 40 (37) 28 (44) 12 (27)
IV 5 (5) 3 (5) 2 (4)

Pulmonary function n ¼ 185 n ¼ 112 n ¼ 73
FEV1 (L) 1.41 (0.50) 1.39 (0.48) 1.45 (0.53) .484
FEV1 (% predicted) 60 (20) 60 (21) 61 (20) .696
FVC (L) 2.32 (0.72) 2.33 (0.72) 2.29 (0.72) .740
FVC (% predicted) 80 (20) 81 (21) 78 (19) .308
FEV1/FVC 62 (16) 61 (16) 65 (15) .122

6-minute walk distance
Meters 348 (110) 362 (106) 326 (113) .025
% predicted 59 (17) 61 (17) 55 (17) .017

St George’s Respiratory Questionnaire n ¼ 178 n ¼ 109 n ¼ 69
Total score 47.3 (15.2) 46.3 (15.3) 48.8 (15.1) .294
Symptom score 56.5 (20.8) 55.9 (20.2) 57.6 (21.8) .587
Activity score 66.1 (16.8) 64.8 (17.3) 68.1 (15.9) .199
Impact score 33.8 (18.3) 32.7 (18.4) 35.5 (18.2) .327

Hospital Anxiety and Depression Scale n ¼ 191 n ¼ 117 n ¼ 74
Anxiety score 6.4 (3.9) 6.2 (3.7) 6.8 (4.2) .294
Depression score 5.7 (3.6) 5.5 (3.3) 6.1 (3.9) .223

BODE index n ¼ 186 n ¼ 114 n ¼ 72
Score 7.6 (2.01) 7.5 (2.0) 7.7 (2.0) .584

Lung Information Needs Questionnaire n ¼ 158 n ¼ 88 n ¼ 70
Score 8.4 (3.6) 8.7 (4.0) 8.1 (3.0) .281

Patient Activation Measure .170
Level 1, n (%) 28 (14) 22 (19) 6 (8)
Level 2, n (%) 35 (18) 22 (19) 13 (17)
Level 3, n (%) 72 (37) 37 (31) 35 (46)
Level 4, n (%) 59 (30) 37 (31) 22 (29)
Activation score 61.3 (15.1) 60.5 (15.7) 62.5 (14.2) .358

aData presented as mean (SD) unless otherwise stated.
Abbreviations: BODE, body mass index, airflow obstruction, dyspnea, and exercise; COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory
volume in 1 second; FVC, forced vital capacity; GOLD, Global Initiative for Chronic Obstructive Lung Disease; n, number; SD, standard deviation.
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their PAM activation level, while 46% remained at the same

level, and 17% saw a decline in their activation level (Table

5). There were no significant differences in participant

demographics or in clinical variables between those partici-

pants whose PAM levels improved and those whose levels

decreased or remained unchanged.

Relationships With PAM

The characteristics of participants and their association with

baseline PAM score are reported as Pearson correlation coef-

ficients in Table 6. The SGRQ impact and activity scores,

HADS anxiety and depression scores, and LINQ score were

significantly negatively associated with PAM activation

score (P < .05; Table 6).

Multiple Linear Regression Analysis

In a stepwise forward multiple regression analysis, higher

HADS anxiety score, LINQ score, and SGRQ impact score

were found to be significant determinants of baseline PAM

(Table 7). This model explained 12% (P < .001) of the var-

iance. The HADS anxiety score accounted for 6% of the

variance in PAM.

Discussion

In this study, the majority of people commencing a pulmon-

ary rehabilitation program demonstrated a moderate level

of activation where they had some experience and success

in making behavioral changes, had some confidence in

handling aspects of their health, and were beginning to take

action. Although patient activation was measured at the

program baseline assessment, the results were not used to

tailor the program to each individual’s level of knowledge,

skills, and confidence. Despite this, overall, the level of

activation improved following an 8-week hospital outpati-

ent pulmonary rehabilitation program. Anxiety, a higher

level of lung information needs, and greater health-

related quality of life impact were significantly negatively

associated with patient activation, although these factors

only accounted for 12% of the variance.

People referred to and demonstrating a willingness to

complete a pulmonary rehabilitation program by attending

a baseline assessment self-reported a moderate level of acti-

vation. This population had a higher baseline PAM activa-

tion score (indicating better activation) than people with

COPD attending primary or secondary care clinics in the

Netherlands (4). This indicates that people attending a pul-

monary rehabilitation program may be more activated than

their peers with the same chronic health condition. In con-

trast, this group of people with predominantly moderate

COPD and comorbidities, perhaps not surprisingly, had

lower activation levels than their community peers living

in the same socioeconomic areas, where 57% reported level

4 activation and a further 28% reported level 3 activation

using the PAM (21).

To our knowledge, this is the first study demonstrating

that pulmonary rehabilitation improves patient activation in

addition to improving functional exercise capacity, quality

of life, and lung information knowledge. To tailor care, the

PAM guideline (Insignia Health, LLC, 2013) recommends

using the information gleaned from the PAM to help guide a

discussion and devise and negotiate an action plan using

motivational interviewing techniques. In this study, open

discussion of the patients’ responses to PAM items to gain

insight as to how they view their situation and what barriers

and facilitators they think may affect their ability to take

positive steps was not performed. Using the PAM items to

focus on building self-awareness knowledge, confidence or

taking action appropriate to the individuals’ activation level

was also not performed. This indicates that the comprehen-

sive nature of pulmonary rehabilitation, including the com-

bination of supervised exercise training, self-management

Table 5. Change in PAM Levels of People Completing Pulmonary Rehabilitation.

Activation
Level at
Baseline

Activation Level Post-program

Level 1 Level 2 Level 3 Level 4

Level 1 Same level, n ¼ 4 (18%) 1 level increase, n ¼ 9 (41%) 2 level increase, n ¼ 6 (27%) 3 level increase, n ¼ 3 (14%)
Level 2 1 level decrease, n ¼ 4 (18%) Same level, n ¼ 5 (23%) 1 level increase, n ¼ 9 (41%) 2 level increase, n ¼ 4 (18%)
Level 3 2 level decrease, n ¼ 2 (5%) 1 level decrease, n ¼ 3 (8%) Same level, n ¼ 19 (51%) 1 level increase, n ¼ 13 (35%)
Level 4 3 level decrease, n ¼ 0 2 level decrease, n ¼ 2 (5%) 1 level decrease, n ¼ 9 (24%) Same level, n ¼ 26 (70%)

Figure 1. Baseline and post-program PAM levels of people com-
pleting pulmonary rehabilitation.
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education, and social support, is potentially sufficient to

address the concepts of building activation and should be

considered as part of the holistic management of people with

a chronic respiratory disease or congestive cardiac failure

with low activation levels. It is unclear which component

of the rehabilitation program was responsible for the effect

on patient activation; however, it is likely all components

contributed in some way to affect the participants’ knowl-

edge, skills, and self-efficacy of health behaviors.

Although patient activation improved overall in people

who completed pulmonary rehabilitation, a proportion of

people did not improve their PAM level following the pro-

gram. This was most significant in people with a moderate to

high baseline PAM level of 3 or 4. It is known that people

with the lowest activation levels tend to increase the most

(22). It is possible that in people already indicating higher

activation, some of the PAM items may have a ceiling effect,

which has been demonstrated in people with cardiac disease

(23) and dysglycemia (24). The ceiling effect may be par-

ticularly pronounced when measuring change over time (24)

as was conducted in this study. It is also possible that some of

this population had high self-efficacy and overrated them-

selves at baseline, as indicated by the results showing that

some patients did not change their PAM activation level,

while others showed a decrease in their activation level. It

is also possible that the group environment of a pulmonary

rehabilitation program allows a comparison of one’s self to

others with similar health conditions and gave them the abil-

ity to normalize their own condition and how well they were

managing their chronic disease.

The determinants of patient activation in people with

COPD have previously been examined. Similar to Korper-

shoek et al, this study found a significant association

between anxiety and depression and activation. However,

we also found that aspects of health-related quality of life

(particularly the impact of chronic respiratory disease on

health-related quality of life) could explain some of the var-

iance in activation. Anxiety was found to be the greatest key

determinant in patient activation in the models determined in

both this study and that of Korpershoek et al. This highlights

the importance of identifying and addressing anxiety in peo-

ple with a chronic respiratory disease or congestive cardiac

failure. The HADS was used to measure anxiety and depres-

sion levels in this study, and it is useful as a screening tool to

identify people with these mental health conditions

(15),which can easily be incorporated in a pulmonary reha-

bilitation assessment. The pulmonary rehabilitation program

in this study included a group-based discussion with a clin-

ical psychologist on living and coping with a chronic illness

and dealing with unhelpful thoughts and beliefs. Individua-

lized cognitive behavioral therapy is indicated in managing

anxiety in this population (25) and thus should be considered

in people with low activation. The LINQ score had a weak,

significant correlation with the PAM activation score. A high

LINQ score indicates from the patient’s perspective their

learning and education need (26), and therefore, the associ-

ation with a low PAM score may be attributed to people with

a chronic respiratory disease or congestive cardiac failure

feeling that they do not have enough knowledge and infor-

mation to make good decisions about their health. The pos-

itive change in PAM activation scores found in people

completing pulmonary rehabilitation may be a result of pul-

monary rehabilitation filling knowledge gaps (26).

The low explanatory variance for activation in both our

model (12%) and the Korpershoek et al study (17%) indi-

cates that there are other factors contributing to patient acti-

vation which are unknown. The degree of self-efficacy may

be one potential factor. Self-efficacy was not measured in

this study; however, the Pulmonary Rehabilitation Adapted

Index of Self-Efficacy tool is a reliable and sensitive mea-

sure of self-efficacy (27) and should be considered in future

studies. Another unmeasured factor was the participant’s

Table 7. Multiple Linear Regression Analysis Model for PAM.

Adjusted r2 0.12
Variable b 95% CI

HADS anxiety score �0.71 �1.34 to �0.09
LINQ score �0.99 �1.61 to �0.37
SGRQ impact score �0.15 �0.28 to �0.02

Abbreviations: CI, confidence interval; HADS, Hospital Anxiety and
Depression Scale; LINQ, Lung Information Needs Questionnaire; PAM,
Patient Activation Measure; SGRQ, St George’s Respiratory Questionnaire.

Table 6. Correlation of Demographic and Clinical Variables With
Baseline PAM Activation Score.

All Participants (N ¼ 194)

n r P Value

Age, years 194 �0.04 .581
Gender, male 194 �0.02 .820
Aboriginal 194 �0.01 .872
English primary language 194 0.07 .362
Current smoker 194 0.00 .959
Home oxygen therapy 194 0.07 .350
BMI, kg/m2 194 0.01 .901
Pulmonary function

FEV1, L 185 �0.02 .784
FVC, L 185 0.01 .910
FEV1/FVC, % 185 �0.04 .562

6-minute walk distance 194 0.12 .099
SGRQ symptom score 178 �0.02 .818
SGRQ activity score 178 �0.18 .016
SGRQ impact score 178 �0.17 .027
HADS anxiety 191 �0.22 .002
HADS depression 191 �0.26 <.001
BODE index 186 �0.13 .071
LINQ 158 �0.22 .006

Abbreviations: BODE, body mass index, airflow obstruction, dyspnea,
and exercise; BMI, body mass index; FEV1, forced expiratory volume in
1 second; FVC, forced vital capacity; HADS, Hospital Anxiety and Depres-
sion Scale; LINQ, Lung Information Needs Questionnaire; n, number; PAM,
Patient Activation Measure; r, Pearson correlation coefficient; SGRQ,
St George’s Respiratory Questionnaire.
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health-care providers. Interestingly, disease severity (as indi-

cated by lung function and the prescription of home oxygen

therapy) was not found to be a key determinant of activation

in this study as had previously been shown when using a

disease categorical staging system (4). Disease severity is

a significant determinant of exercise capacity in people with

COPD where the pathophysiology of the disease has been

shown to impact the physical ability of the body to function

(28). Our results indicate that underlying pathophysiology

and the physical effect on the body are not associated with

activation.

A strength of this study is the broad inclusion criteria

which encompassed a large number of people with different

chronic respiratory diseases and congestive cardiac failure.

The pulmonary rehabilitation program was an evidence-

based outpatient program, meaning the results could be gen-

eralized to many pulmonary rehabilitation programs across

Australia and New Zealand (29). However, the PAM was

administered by clinicians involved in the participants care

and this may have introduced bias. There may have also been

a degree of selection bias as the people included in this study

had already been identified as suitable and referred to pul-

monary rehabilitation at a large metropolitan center, and all

had agreed to attend an initial assessment in preparation to

commence the program. This study did not include those

people referred to pulmonary rehabilitation but declining

to attend an initial assessment and did not include people

eligible for pulmonary rehabilitation but not referred.

Furthermore, the people attending this pulmonary rehabilita-

tion lived in low socioeconomic disadvantaged areas and

there was a low representation of Aboriginal people. It is

also not known whether the improvements found in patient

activation following pulmonary rehabilitation are main-

tained over the longer term. It is known that the positive

effects of pulmonary rehabilitation on important health out-

comes such as exercise capacity and health-related quality of

life wane over time (30). However, given existing evidence

that suggests highly activated patients are more likely to

engage in regular exercise than less activated people (1), it

is possible that between 25% and 61% of patients (ie, post-

program activation levels of 1, 2, and 3) may not maintain

the short-term improvements in patient activation. A longer-

term follow-up of outcomes could help to answer this

question.

Clinically, this study demonstrates that it may be impor-

tant to identify those patients with a low patient activation

level at the baseline pulmonary rehabilitation assessment,

especially if the patient presents with anxiety, a high level

of lung information needs, and/or poor health-related quality

of life. The results of the PAM may then need to be used to

tailor the program to each individual’s level of knowledge,

skills, and confidence. This warrants further investigation.

In conclusion, people with a chronic respiratory disease

or congestive cardiac failure commencing a pulmonary reha-

bilitation program demonstrated a moderate level of activa-

tion, which improved following an 8-week hospital

outpatient pulmonary rehabilitation program. Anxiety, a

higher level of lung information needs, and greater health-

related quality of life impact were significantly associated

with poor patient activation.
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