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Objective: To investigate whether the use of cogni-
tive behavioural therapy in pulmonary rehabilitation 
addresses the depression and anxiety burden and 
thereby improves rehabilitation outcomes.
Design: Prospective controlled clinical trial.
Patients: A total of 70 patients with chronic obstruc-
tive pulmonary disease who were referred to a com-
munity centre for pulmonary rehabilitation.
Methods: Patients were allocated to either the con-
trol group, consisting of pulmonary rehabilitation 
alone, or to the treatment group, receiving pulmo-
nary rehabilitation and an additional 6 sessions of 
group-based cognitive behavioural therapy. Assess-
ments consisting of questionnaires and walk tests 
were conducted pre- and post-pulmonary rehabilita-
tion.
Results: A total of 28 patients were enrolled. The 
cognitive behavioural therapy group had significant 
improvements in exercise capacity following pulmo-
nary rehabilitation (mean change 32.9 m, p = 0.043), 
which was maintained at 3 months post-pulmonary 
rehabilitation (mean change 23.4 m, p = 0.045). Pa-
tients in the cognitive behavioural therapy group sho-
wed significant short-term improvements in fatigue, 
stress and depression (mean change 2.4, p = 0.016, 
3.9, p = 0.024 and 4.3, p = 0.047, respectively) and a 
3-month post-pulmonary rehabilitation improvement 
in anxiety score (mean change 3.1, p = 0.01). No  
significant changes were seen in the control group.
Conclusion: The addition of cognitive behavioural  
therapy improved patients’ physical, psychologi-
cal and quality of life results. Cognitive behavioural  
therapy should be considered for inclusion in a  
pulmonary rehabilitation programme to enhance 
outcomes.
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Chronic obstructive pulmonary disease (COPD) is 
a major cause of mortality, morbidity and health 

service use worldwide. COPD affects both the ability 
of patients to perform their activities of daily living and 

their quality of life. It is projected that COPD will be 
the seventh leading cause of loss of disability adjusted 
life years (DALYs) worldwide by 2030 (1).

COPD affects not only the lungs, but is a systemic 
disease causing other body system pathology, such as 
skeletal muscle dysfunction (2). Patients with COPD 
often experience limitations in physical and functional 
activity, but it is difficult to determine whether these 
changes relate to the disease itself or to reduced activity 
levels as a consequence of progressive lung disease (3).

Pulmonary rehabilitation (PR) involves patient 
assessment, exercise training, education, behaviour 
change, nutritional intervention and psychosocial 
support (4). Benefits of PR include improved exercise 
tolerance, improved quality of life and lowered per-
ception of dyspnoea (5). Exercise programmes alone 
have clear benefits, while the benefits of education or 
psychosocial support without exercise training are less 
well documented (6). Comprehensive programmes 
incorporating all 3 interventions (exercise, education 
and psychosocial support) have the greatest benefits. 

Comorbid psychological disorders are a significant 
burden for patients with COPD, in whom there is an 
increased prevalence of depression (36%) and anxiety 
(40%) (7). Patients with psychological co-morbidities 
are more likely to have reduced engagement and parti-
cipation and subsequently reduced quality of life (6). 
The presence of anxiety or depression worsens the 
degree of dyspnoea and, consequently, patients are 
more likely to be sedentary at home (8).

Despite this, the treatment and rehabilitation of these 
patients focuses only on the physical characteristics 
of the disease. A systematic review of various psy-
chological interventions showed some improvements 
in psychological outcomes when these were analysed 
together. However, when CBT was analysed as an in-
tervention alone, there were significant improvements 
in psychological, but not physical, outcomes (9). Ul-
timately, the optimal type or intensity of psychological 
interventions remains unknown (9).

The objectives of this study were to: (i) conduct a 
clinical controlled trial (CCT) comparing the current 
PR regime with a programme adding cognitive beha-
vioural therapy (CBT) to the existing schedule; and 
(ii) confirm that a directed psychological intervention 
consisting of CBT improves patient participation and 
clinical outcomes in PR.

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-2189&domain=pdf
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265CBT in community-based pulmonary rehabilitation

MATERIAL AND METHODS

Participants and setting

This was a prospective CCT conducted at Royal Melbourne 
Hospital (RMH) and Merri Community Health Service 
(MCHS). Approximately 100 patients with stable COPD under-
take outpatient PR each year at MCHS. Patients who were diag-
nosed with COPD and treated by the RMH respiratory service 
were referred to MCHS for ongoing pulmonary management 
and rehabilitation. The diagnosis and severity grading of COPD 
was based on the Global Initiative for COPD (GOLD) criteria, as 
assessed by the respiratory and rehabilitation physicians at RMH 
(10). This study was approved by the Human Research Ethics 
Committee at Melbourne Health (HREC Approval 2012.174).

Procedure

All patients who were referred to the ambulatory PR programme 
during the 18-month trial were screened and consented for par-
ticipation into the study. The multidisciplinary team, consisting 
of respiratory and rehabilitation specialists, physiotherapists 
and nurses, screened each patient according to the criteria. 
Patients were eligible for this study if they had stable COPD, 
ability to comprehend English and the consent to the study, 
and were able to attend regular PR sessions. Stable COPD was 
defined as no exacerbations within the previous 6 weeks and on 
optimal pharmacological therapy. Exclusion criteria included 
previous psychological treatment within the past 3 months and 
any significant psychiatric history, such as psychosis, bipolar 
disorder, schizophrenia, mental retardation, borderline perso-
nality disorder, chronic suicidal behaviour or major depressive 
disorder with previous episodes of hospitalization. The patient’s 
general practitioner was contacted if the psychiatric diagnosis 
was unclear.

Patients were allocated to either the treatment group, con-
sisting of additional group based CBT and the usual PR, or 
the control group, consisting of PR alone. Allocation was not 
randomized. Once patients were referred and assessed to be 
eligible for PR, they were enrolled into the next PR group. Due 
to resources, the CBT programme was delivered to consecutive 
patients in 2 PR cohorts during the 18-month period. Patients 
who were recruited outside of these times did not receive CBT 
and were allocated to the control group. 

Treatment schedules

Patients in both groups received the usual PR programme. This 
8-week programme consisted of multidisciplinary management 
including medical, nursing and allied health using standardized 
therapy protocols. Each week included 2 sessions of 2-h dura-
tion, consisting of group physical therapy and general educa-
tion sessions. The 45-min exercise session consisted of 15 min 
treadmill/walking, 15 min cycling and 15 min circuit exercises. 
Patients were educated and monitored to ensure they spent most 
of their time on the treadmill or bike at a high level of intensity 
as per current American Thoracic Society guidelines (4). Group 
education was provided on issues such as how the lungs work, 
nutrition, advanced care planning and medication management. 
Whilst patients were educated on the link between dyspnoea 
and COPD, no specific information was provided in relation to 
recognizing triggers of dyspnoea or the use specific breathing 
strategies. An a priori compliance with outpatient treatment was 
participant attendance in > 80% of treatment sessions.

The CBT programme in the treatment group consisted of an 
additional 6 sessions of group-based CBT delivered by a psycho-
logist. The psychologist did not take part in patient assessment. 
The content was designed in conjunction with the treating team 
to complement the pre-existing exercise and education program-
mes. The programme was not specifically directed at anxiety 
and depression, but incorporated common issues facing a PR 
participant. Table I lists the themes in the CBT group.

Patients progress was assessed in weekly meetings. Exercise 
schedules altered dependent on patient’s dyspnoea symptoms 
and vital signs during exercise. Adverse effects of rehabilitation 
were noted (e.g. falls, injury during treatment). 

Outcome measures

All baseline participant interviews and clinical assessments were 
completed using a structured format. Demographic, functional, 
and quality of life (QOL) assessments were completed using 
standardized instruments. Assessors did not prompt patients, 
but provided assistance for those who had difficulty completing 
the questionnaires. COPD-related measures, such as socio-
demographic, clinical and treatment data, were obtained from 
the medical record.

The primary outcome measure in this study was the Depres-
sion Anxiety Stress Scale (DASS) (short form). This is a 21-item 
self-reported questionnaire that measures the 3 related negative 
emotional states of depression, anxiety and tension/stress (11). 
Participants rated the extent to which they experienced each state 
over the past week on a 4-point Likert rating scale. When totalled, 
3 domain scores are given. Scores greater than 9, 7 and 14 are 
suggestive of depression, anxiety and stress, respectively (11).

Secondary outcome measures included: 
• The 6-min walk test (6MWT). This test measures the distance 

patients can walk in 6 min and is a measure of functional 
exercise capacity (12). The best score out of 2 attempts is re-
corded. The minimal important difference (MID) is 25 m (13).

• Chronic Respiratory Questionnaire (CRQ). The CRQ consists 
of a 20-item questionnaire with 4 major domains (Dyspnoea, 
Fatigue, Emotion, Mastery), which patients self-administer. 
This measures the health-related QOL in respiratory patients. 
The MID is reflected by a change in score of 0.5 on a 7-point 
scale (14). 

• Hospital Anxiety and Depression Scale (HADS). The HADS is 
a 14-item scale that measures levels of anxiety and depression. 
Each item is rated on a scale of 0–3. Total scores greater than 
8 indicate anxiety or depression (15). The MID is 1.5 (16).

• Psychosocial Adjustment to Illness Scale (PAIS). This is a 
46-item self-report questionnaire that assesses psychosocial 
adjustment to chronic illness (17). It measures psychosocial 
adjustment to illness in terms of 7 primary domains of adjust-
ment: Health Care Orientation, Vocational Environment, Do-
mestic Environment, Sexual Relationships, Extended Family 
Relationships, Social Environment and Psychological Distress. 

Table I. Themes in the cognitive behavioural therapy programme

Breathing and relaxation 
Anxiety management
Monitoring and responding to thoughts/self-talk
Barriers to changing behaviour
Goals, objectives and problem-solving
Understanding and responding to the risk of depression

J Rehabil Med 49, 2017
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266 E. K. Luk et al.

Each PAIS item is rated on a 4-point (0–3) scale of adjustment, 
with higher ratings indicating poorer adjustment status. 

Statistical analysis

Data were keyed into Microsoft Excel (Microsoft, WA, USA) 
and exported into Stata12 (StataCorp, TX, USA) for data ana-
lysis and reporting. Descriptive analysis of study cohort was 
undertaken and results reported as n (%) for categorical data 
(e.g. sex) and median (interquartile range; IQR) for continuous 
data (Forced Expiratory Volume in one second (FEV1), forced 
vital capacity (FVC), body mass index (BMI), etc.). 

The change in outcomes of interest between pre- and post-PR 
was calculated based on the score at end of PR minus the score 
at baseline. The 3-month post-PR change was calculated based 
on the score at the 3-month post-PR visit minus either the score 
at baseline or end of rehabilitation. Cohen’s d test was used to 
measure effect size. The differences were assessed for normality 
using Shapiro-Wilks test. Scores that were normally distributed, 
a 1-sample t-test was utilized to determine the significance of 
the change and its magnitude. Level of significance for the study 
was set at p < 0.05. 

RESULTS

A total of 70 patients were screened for the study, 34 
patients were consented (Fig. 1). Twenty-eight patients 
completed PR and completed all their assessments. 

There were 14 patients in the CBT (treatment) group 
and 14 in the control group. Of the 6 non-completers, 
5 were male; otherwise there were no statistical dif-
ferences between the completers and non-completers.

Table II shows the baseline characteristics between 
the 2 groups. The mean age of study participants was 
72.4 years (standard deviation (SD) 7.4), with 100% 
being smokers (past or present), mean FEV1 was 57.4% 
(SD 23.4) and 21% were on long-term oxygen therapy. 
Forty-three percent of participants lived alone and 7% 
of participants had only a primary education. There 
were no statistical differences between the 2 groups.

Fig. 1. Recruitment process. CBT: cognitive behavioural therapy; PR: 
pulmonary rehabilitation.

Patients screened 
n=70 

 

Patient eligible for inclusion in the 
study and invited to participate  

n=55 

Excluded (n= 21) 
• Refused to participate = 7 
• Patient not starting PR =5 
• Admitted to hospital =1 
• Other reason = 8 

Intervention 
(CBT) group 

n=16 

Control group 
n=18 

Patient consented to participate 
n=34 

Completed PR 
n=14 

Completed PR 
n=14 

Table II. Baseline characteristics

Variables
Control group 
(n = 14)

Treatment (CBT) 
group (n = 14)

Male, n (%) 6 (42.9) 7 (50.0)
Age, years, mean (SD) 70.5 (7.5) 74.2 (7.2)
Body mass index (kg/m2), mean (SD) 24.1 (12.3) 22.3 (8.0)
Lung function
FEV1 (%), median (IQR) 61.5 (39–67) 49 (37–77)
Current smoker/past smoker, n 4/10 3/11
Smoking (pack years), median (IQR) 48 (30–55) 38 (30–56)
Long-term oxygen therapy, n (%) 2 (14) 4 (29)
Ischaemic heart disease, n (%) 4 (29) 4 (29)
Congestive cardiac failure, n (%) 1 (7.1) 2 (14)
Diabetes mellitus, n (%) 4 (29) 1 (7)
Previously diagnosed anxiety, n (%) 3 (14) 1 (7)
Previously diagnosed depression, n (%) 4 (29) 5 (36)

CBT: Congestive behavioural therapy;  IQR: interquartile range; SD: standard 
deviation; FEV1: Forced Expiratory Volume in one second.

Table III. Outcome measures at baseline

Outcome measure 
Control group 
(n = 14)

Treatment 
(CBT) group 
(n = 14)

6-min walk test, mean (SD) 346.9 (105.7) 329.4 (111.1)
CRQ, median (IQR)
Total (range 20–140) 87.5 (80–104) 93.5 (79–111)
Dyspnoea (range 5–35) 16 (14–20) 21 (14–25)
Fatigue (range 4–28) 16.5 (15–22) 15.5 (13–21)
Emotion (range 7–49 36.5 (30–44) 36.5 (28–41)
Mastery (range 4–28) 22 (18–23) 23 (19–25)

HADS, median (IQR)
Anxiety score 4.5 (1–6) 5.5 (2–7)
Depression score 3.5 (3–6) 4 (1–8)
Probable anxiety (score 8–21) 3 (21.4) 3 (21.4)
Probable depression (score 8–21) 1 (7.1) 4 (28.6)

DASS
Depression
Median (IQR) 7 (0–14) 9 (4–12)
Normal (0–9) 8 (57.1) 7 (50.0)
Mild/moderate/severe/extrem (> 9) 6 (42.9) 7 (50.0)

Anxiety
Median score (IQR) 7 (2–10) 8 (6–10)
Normal (0–7) 7 (50.0) 5 (35.7)
Mild/moderate/severe/extrem (> 7) 7 (50.0) 9 (64.3)

Stress
Median score (IQR) 6 (0–12) 10 (6–14)
Normal (0–14) 12 (85.7) 12 (85.7)
Mild/moderate/severe/extrem (> 14) 2 (14.3) 2 (14.3)

PAIS, mean score (SD) 31 (17) 37 (22)

SD: standard deviation; IQR: interquartile range; CRQ: chronic respiratory 
questionnaire; HADS: Hospital Anxiety and Depression Scale; DASS: Depression 
Anxiety Stress Scale; PAIS: Psychosocial Adjustment to Illness Scale; CBT: 
cognitive behavioural therapy.

www.medicaljournals.se/jrm
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267CBT in community-based pulmonary rehabilitation

Table III describes participant’s outcome measures at 
baseline. There were no statistical differences between 
the 2 groups. DASS scores showed approximately half 
of the participants had probable depression and anxiety 
in both groups. These rates are higher when compared 
with the HADS scores or self-reporting.

Primary outcome
In the CBT group, statistical reductions were seen in 
depression and stress scores of the DASS (p < 0.05, 
p ≤ 0.02, respectively; Table IV). These improvements 
were not sustained at 3 months post-PR. In the anxiety 
sub-scale, a reduction was seen immediately post-PR, 
but was not statically significant. By 3 months post 
PR, a larger reduction was seen and was statistically 
significant (p < 0.01).

In contrast, no significant improvements were seen 
in all 3 sub-scales in the control group.

Secondary outcomes
Statistically significant improvements in the 6MWT 
were seen in the CBT group (p < 0.05). This was 
maintained at the 3-month post PR (p < 0.05). Impro-
vements were also seen in the control group, but were 
not statistically significant.

In relation to the CRQ, only the fatigue domain had a 
statistically significant improvement in the CBT group 
(p ≤ 0.02). There was also a statistically significant 
improvement between the 2 groups (p = 0.03). Emotion 
and dyspnoea improved in both groups, though bigger 
changes were noted in the treatment group. However, 
these changes were not significant.

Both anxiety and depression scales in the HADS 
had reductions following PR in the CBT group, but 
were not statistically significant. In the control group, 
reductions were seen only in the depression scale. 
Again, none of the changes in the control group were 
statistically significant.

Reductions were seen in PAIS across both groups 
after completion of PR. None of the changes were 
statistically significant. 

DISCUSSION

This is one of the few studies to examine strategies bey-
ond physical measures for COPD. The results show that 
the addition of CBT to PR provides additional benefits. 
Greater improvements in the CBT group were seen in 
the 6MWT, HADS, DASS and CRQ (except Mastery). 
Only the 6MWT, fatigue, depression (DASS compo-
nent) and stress measures were statistically significant 
(p < 0.05, p ≤ 0.02, p < 0.05, p ≤ 0.02, respectively).

The improvements in the 6MWT following PR 
were sustained at the 3-month post-PR time-point. At 
the 3-month post-PR, the improvement in the anxiety 
component of the DASS was statistically significant 
(p ≤ 0.02).

There was significant psychological comorbidity 
in patients in this study. Approximately half of study 
patients had depression or anxiety and 14% had stress 
on the DASS. This may have contributed to the lack 
of response to PR. This psychological burden was 
even higher than a previously conducted study in the 
same centre, which showed statistically significant 
improvements in the walk test and all 4 domains of 
the CRQ (18).

Two similar outcome measures (DASS and HADS) 
were used to measure anxiety and depression. Studies 
in the traumatic brain injury population reported both 

Table IV. Changes following pulmonary rehabilitation

Outcome 
measure Time

Treatment 
(CBT) group 
(n = 14)
Mean (SD)

Control 
group 
(n = 14)
Mean (SD)

Between-group 
effect size
Cohen’s d (95% CI)

6MWT (m) 1–2 32.9 (55.0)* 5.6 (40.1) 0.57 (–0.19 to 1.32)
1–3 23.4 (35.9)* 4 (46.9) 0.46 (–0.34 to 1.25)

2–3 –1.3 (50.6) 0.92 (35.3) –0.05 (–0.9 to 0.8)

CRQ     
Dyspnoea 
(range 5–35)

1–2 2.1 (6.9) 0.4 (4.4) 0.29 (–0.45 to 1.04)
1–3 3.1 (6.2) 2.1 (5.9) 0.17 (–0.58 to 0.91)
2–3 1.1 (4.8) 1.8 (6.2) –0.13 (–0.87 to 0.61)

Fatigue 
(range 4–28)

1–2 2.4 (3.3)** –1 (4.8) 0.84 (0.06 to 1.61)*
1–3 1.3 (3.1) 0.2 (3.9) 0.20 (–0.45 to 1.04)
2–3 –1.1 (4.3) 1.2 (4.1) –0.56 (–1.31 to 0.20)

Emotion 
(range 7–49)

1–2 2.6 (7.2) 0.7 (8.8) 0.24 (–0.51 to 0.98)
1–3 2.5 (4.9) 1.1 (6.4) 0.24 (–0.51 to 0.98)
2–3 –0.1 (6.5) 0.4 (6.3) –0.09 (–0.83 to 0.65)

Mastery 
(range 4–28)

1–2 –0.3 (6.3) 1.1 (4.9) –0.25 (–0.99 to 0.49)
1–3 0.8 (6.5) –1.1 (3.8) 0.14 (–0.60 to 0.88)
2–3 1.1 (4.0) 0 (4.4) 0.56 (–020 to 1.31)

HADS     
Anxiety 1–2 –1.1 (2.6) 0.2 (3.6) –0.41 (–1.16 to 0.34)

1–3 –1.3 (2.3) 0.4 (3.2) –0.59 (–1.40 to 0.23)
2–3 0.3 (2.6) –0.2 (2.8) 0.16 (–0.65 to 0.96)

Depression 1–2 –0.9 (3.1) –0.1 (2.7) –0.27 (–1.01 to 0.48)
1–3 0.1 (1.4) 0.3 (2.0) –0.10 (–0.90 to 0.70)
2–3 1.1 (2.5) 0.3 (3.0) 0.31 (–0.50 to 1.11)

DASS     
Depression 1–2 –4.3 (7.3)* –1.9 (7.3) –0.33 (–1.08 to 0.42)

1–3 –1.5 (5.2) 0.2 (5.8) –0.31 (–1.08 to 0.47)
2–3 3.1 (9.0) 0.6 (7.3) 0.30 (–0.48 to 1.07)

Anxiety 1–2 –2.6 (7.0) 0.4 (5.7) –0.47 (–1.22 to 0.29)
1–3 –3.1 (3.6)*** –1.7 (5.7) –0.29 (–1.06 to 0.49)
2–3 –0.3 (6.1) –2.6 (5.9) 0.38 (–0.40 to 1.16)

Stress 1–2 –3.9 (5.6)** 0.3 (6.3) –0.69 (–1.45 to 0.08)
1–3 –2.6 (6.2) –1.8 (7.2) –0.11 (–0.88 to 0.66)
2–3 1.5 (7.7) –2.2 (7.7) 0.47 (–0.31 to 1.25)

PAIS
1–2 –3.7 (17.4) –6.6 (18.7) 0.16 (–0.57 to 0.89)
1–3 –7.1 (10.4) 0.5 (17.3) –0.54 (–1.4 to 0.33)
2–3 –3.4 (13.3) 6.6 (15.4) –0.7 (–1.5 to 0.08)

*p < 0.05; **p <=0.02; ***p <0.01.
95% CI: 95% confidence interval; CBT: cognitive behavioural therapy; 
SD: standard deviation; IQR: interquartile range; CRQ: chronic respiratory 
questionnaire; HADS: Hospital Anxiety and Depression Scale; DASS: Depression 
Anxiety Stress Scale; PAIS: Psychosocial Adjustment to Illness Scale; 6MWT: 
6-minute walk test. 1–2: change from pre- to end PR. 2–3: change from end 
PR to 3-month post-PR. 1–3: overall change from pre-PR to 3-month post-PR.

J Rehabil Med 49, 2017
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measures were valid as screening tools for anxiety 
and depression (19). In this study, the DASS showed 
higher prevalence rates than HADS. However, the 
DASS was more sensitive to changes following PR 
in the CBT group. 

Despite the increasing recognition of psychological 
burden in patients with COPD, current Australian Lung 
Foundation Pulmonary Rehabilitation Guidelines do 
not recommend any routine screening or the use of 
psychological interventions (20). It is hoped that this 
study, along with other future studies, will offer ad-
ditional evidence and suggest further modifications to 
the PR programme.

The use of CBT has been used more commonly 
for psychological disorders than in the general medi-
cal population. Reductions in stress and depression 
scores following CBT would be expected; however, 
this study showed CBT carries additional benefits to 
other impairments, such as exercise capacity. The CBT 
programme in this study was designed to address not 
only pre-morbid psychological burden, but also to 
enhance concurrent physical exercise and education 
programmes. Given that PR does not change lung 
function, the ultimate aim of PR would be not only to 
improve exercise capacity and QOL, but also improve 
self-efficacy and management of their disease (21).

Whilst there are trials evaluating the use of CBT in 
people with COPD, very few compare the additional 
benefits of CBT in PR. In a similar study, De Degoy 
et al. compared various PR components, such as exer-
cise, education and CBT (22). This showed combined 
psychotherapy and exercise as well as psychotherapy 
alone were effective in improving exercise capacity, 
anxiety, depression and QOL. No statistical analyses 
were performed to show which group was more effec-
tive. Similarly, in this study it was shown that adding 
a CBT component provided additive benefits to a PR 
programme. Exercise alone in De Degoy et al. or PR 
alone in this study did not improve exercise capacity 
or QOL. In contrast, a systematic review on the role of 
physical exercise in COPD showed significant impro-
vements in exercise and QOL (23). The improvements 
in the 6MWT and 6 of the 7 QOL domains exceeded 
the MID (23).

The PAIS was used as an outcome measure in this 
study to determine whether patients’ psychological 
adjustment changed following PR. With the greater 
recognition and treatment of psychological disturbance 
in COPD, it is hoped that patients would have increased 
psychological adjustment and associated self-coping. 
Whilst the PAIS scores reduced (indicating improved 
adjustment), the changes were not statically significant.

Respiratory studies frequently report on MID. MID 
attempts to define the smallest difference in score 

that patients would perceive as important (14). This 
is usually greater than statistical significance. In this 
study, the increases in 6MWT and the fatigue subscale 
of the CRQ, exceeded the MID (13, 14). 

This study was a CCT, which could create bias. 
Participants were enrolled to either the CBT or control 
group based on when they started PR. A randomized 
controlled trial would provide a higher level of evi-
dence though may be difficult to conduct with the small 
group sizes. Also, larger sample sizes would be ideal 
to provide statistically significant data.

PR, in particular exercise training has been shown 
to produce unequivocal improvements to QOL and 
exercise capacity (23). This study, in contrast has 
shown the PR programme at this centre does not pro-
duce similar results. An analysis involving a larger 
group of patients (n = 88) at this centre has shown 
statistically significant improvements in the walk test 
and CRQ (18). A larger sample size in this study may 
have been able to replicate these results. It would also 
allow further sub-analysis to determine whether certain 
factors, such as the presence of anxiety or depression, 
affects PR performance.

Another key difference is despite a similarity with 
severity of COPD compared with other studies, the 
mean CRQ scores were higher. Another study looking 
at PR in the same city and a similar cohort showed 
lower pre-PR CRQ scores (24).This means our patients 
at study entry had a higher QOL and thus further impro-
vements in COPD-related QOL may have been limited. 
Further sub-analyses would be required to confirm this. 
Other factors that could have impacted on outcomes 
were beyond the scope of this study.

Data from participants were recorded up to 3 months 
after completion of PR. Information beyond 3 months 
were not recorded due to lack of funding. Further mo-
nitoring of participants would track the longevity and 
duration of gains with CBT. Patients who complete PR 
would typically return to their premorbid state (18). 
Furthermore, other factors which may be affected by 
PR, including the number or exacerbations or hospi-
talizations, were not recorded. 

In conclusion, this study shows that the addition of 
a non-exercise intervention improves the efficacy of a 
PR programme. Non-physical exercise interventions 
should be considered in all PR programmes. Further 
research is required to determine which interventions 
are most effective.

ACKNOWLEDGEMENTS
The authors are grateful to all participants in this study. The 
authors thank the team at Melbourne Easy Breathers and Dr 
S. Kofoed for patient assessments and Dr L. Ng for assistance 
with ethics submission.

www.medicaljournals.se/jrm



JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e

269CBT in community-based pulmonary rehabilitation

REFERENCES
1. Global strategy for the diagnosis, management, and 

prevention of chronic obstructive pulmonary disease. 
Global Initiative for Chronic Obstructive Lung Disease 
(GOLD); 2011; [accessed 2012 Sep 26] Available from: 
http://www.goldcopd.org/uploads/users/files/GOLD_Re-
port_2011_Feb21.pdf. 

2. Maltais F, Decramer M, Casaburi R, Barreiro E, Burelle Y, 
Debigare R, et al. An official American Thoracic Society/
European Respiratory Society statement: update on limb 
muscle dysfunction in chronic obstructive pulmonary 
disease. Am J Respir Crit Care Med 2014; 189: e15–e62.

3. Beauchamp MK, Hill K, Goldstein RS, Janaudis-Ferreira T, 
Brooks D. Impairments in balance discriminate fallers from 
non-fallers in COPD. Respir Med 2009; 103: 1885–1891.

4. Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L, Ro-
chester C, et al. An official American Thoracic Society/
European Respiratory Society statement: key concepts 
and advances in pulmonary rehabilitation. Am J Respir 
Crit Care Med 2013; 188: e13–e64.

5. Walker WC, Glassman SJ, Rashbaum IG. Cardiopulmonary 
rehabilitation and cancer rehabilitation. 3. Pulmonary rehabi-
litation. Arch Phys Med Rehabil 2001; 82 Suppl 1: S56–S62. 

6. Yang I, Dabsvheck E, George J. The COPD-X Plan. Aus-
tralian and New Zealand Guidelines for the management 
of Chronic Obstructive Pulmonary Disease 2016; 2016. 
Available from: http://www.copdx.com.au/home. 

7. Hynninen MJ, Bjerke N, Pallesen S, Bakke PS, Nordhus 
IH. A randomized controlled trial of cognitive behavioral 
therapy for anxiety and depression in COPD. Respir Med 
2010; 104: 986–994. 

8. Carreiro A, Santos J, Rodrigues F. Impact of comorbidities 
in pulmonary rehabilitation outcomes in patients with 
chronic obstructive pulmonary disease. Rev Port Pneumol 
2013; 19: 106–113.

9. Farver-Vestergaard I, Jacobsen D, Zachariae R. Efficacy of 
psychosocial interventions on psychological and physical 
health outcomes in chronic obstructive pulmonary disease: 
a systematic review and meta-analysis. Psychother Psy-
chosom 2015; 84: 37–50.

10. Global Initiative for Chronic Obstructive Lung Disease 
(GOLD), Date accessed 23/6/2015, Website: http://gold-
copd.org/gold-2017-global-strategy-diagnosis-management-
prevention-copd/. 

11. Lovibond SH LP. Manual for the Depression Anxiety Stress 
Scales. Sydney: Psychology Foundation; 1995.

12. ATS statement: guidelines for the six-minute walk test. 
Am J Respir Crit Care Med 2002; 166: 111–117.

13. Holland AE, Hill CJ, Rasekaba T, Lee A, Naughton MT, 
McDonald CF. Updating the minimal important difference 
for six-minute walk distance in patients with chronic 
obstructive pulmonary disease. Arch Phys Med Rehabil 
2010; 91: 221–225.

14. Schunemann HJ, Puhan M, Goldstein R, Jaeschke R, Guyatt 
GH. Measurement properties and interpretability of the 
Chronic Respiratory Disease Questionnaire (CRQ). COPD 
2005; 2: 81–89.

15. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity 
of the Hospital Anxiety and Depression Scale. An updated 
literature review. J Psychosom Res 2002; 52: 69–77.

16. Puhan MA, Frey M, Buchi S, Schunemann HJ. The minimal 
important difference of the hospital anxiety and depres-
sion scale in patients with chronic obstructive pulmonary 
disease. Health Qual Life Outcomes 2008; 6: 46.

17. Derogatis LR. The psychosocial adjustment to illness scale 
(PAIS). J Psychosom Res 1986; 30: 77–91.

18. Luk EK, Khan F, Irving L. maintaining gains following pul-
monary rehabilitation. Lung 2015; 193: 709-715.

19. Dahm J, Wong D, Ponsford J. Validity of the Depression 
Anxiety Stress Scales in assessing depression and anxiety 
following traumatic brain injury. J Affect Disord 2013; 
151: 392–396.

20. Alison J. The Pulmonary Rehabilitation Toolkit on behalf 
of the Australian Lung Foundation 2009 [accessed 2015 
Apr 15]. Available from: http://www.pulmonaryrehab.
com.au/welcome.asp.

21. Pulmonary rehabilitation. European Lung White Book: 
European Respiratory Society; [cited 2015] [accessed 
2016 Jul 26]; Available from: http://www.erswhitebook.
org/chapters/pulmonary-rehabilitation/.

22. de Godoy D.V., de Godoy R.F., Becker Jr B., Vaccari P.F., 
Michelli M., Zimermann Teixeira P.J. et al. The effect of 
psychotherapy provided as part of a pulmonary rehabili-
tation program for the treatment of patients with chronic 
obstructive pulmonary disease. J Bras Pneumol 2005; 
31: 499–505.

23. McCarthy B, Casey D, Devane D, Murphy K, Murphy E, 
Lacasse Y. Pulmonary rehabilitation for chronic obstructive 
pulmonary disease. Cochrane Database Syst Rev 2015; 
2: CD003793.

24. Heng H, Lee AL, Holland AE. Repeating pulmonary rehabi-
litation: prevalence, predictors and outcomes. Respirology 
2014; 19: 999–1005.

J Rehabil Med 49, 2017

http://goldcopd.org/gold-2017-global-strategy-diagnosis-management-prevention-copd/
http://goldcopd.org/gold-2017-global-strategy-diagnosis-management-prevention-copd/
http://goldcopd.org/gold-2017-global-strategy-diagnosis-management-prevention-copd/

