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Abstract

Pulmonary rehabilitation (PR) is an effective treatment for people with chronic obstructive pulmonary disease
(COPD). However, uptake and adherence to rehabilitation is poor and non-adherence is associated with
poorer clinical outcomes. This study investigated the factors that might predict an individual completing his/her
PR programme. Demographic, physiological and psychological data were collected from routine assessment
information. Non-completers (N = 213) who dropped out after initial assessment were compared with com-
pleters (N = 438) who attended all 6 weeks of PR programme. Regression analysis indicated that smoking sta-
tus was the strongest predictor for completing PR programme, that is, ex-smokers were 2.6 times (95%
confidence interval (Cl) = 1.7-3.9) and those who had never smoked were 2.5 times (95% confidence interval
(CI) = 1.1-5.7) more likely to complete in comparison with those who were current smokers. Scoring better on
psychological well-being measures (odds ratio = 1.6; 95% Cl = 1.2—1.9) was also a strong predictor. The findings
suggest the areas that could be addressed to enhance adherence to rehabilitation, for example, targeted inter-
ventions for clients who continue to smoke and for those who require support for psychological distress.
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rates. Developing an understanding of why patients
are not attending sessions will enable services to
develop targeted interventions that encourage atten-
dance and may reduce waiting times. This is of partic-
ular importance as approximately 100,000 people are
living with COPD in Scotland, with a predicted

Introduction

Chronic obstructive pulmonary disease (COPD) is
defined as ‘a chronic, slow progressive disorder char-
acterised by airflow obstruction that does not change
markedly over several months’.! An estimated 3 mil-
lion people have COPD in the United Kingdom result-
ing in more than 25,000 deaths per year.” Pulmonary
rehabilitation (PR) programmes have been shown to
be an effective treatment for people with COPD. PR
is delivered by multidisciplinary teams and consists
of individualised exercise activities and education
on how to manage the symptoms of the disease.
National guidelines recommend that patients with co'fresP°"d?"g af'thor: ) o
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optimise of 33% in the next 20 years; this will have
increasing financial implications for the National
Health Service (NHS) as COPD accounts for over
122,000 bed days and 4500 deaths every year, and it
has been estimated that the direct cost of COPD to
NHS Scotland to be around £100 million per annum.’
Greater Glasgow and Clyde (GGC) has the largest PR
service in Scotland, and this is the first study known to
the authors looking at predicting adherence in this
population.

Attendance has been found to be influenced by
smoking status, degree of breathlessness, frequency
of hospital admissions, length of programme and time
to travel to the classes.® Those who did not participate
in the PR programme were more likely to be socially
isolated, lack specific social support for COPD, be
smokers and be less compliant with other health-
care providers. Previous emotional counselling and
co-morbid clinical depression were also associated
with non-adherence’ as was perceived pulmonary
impairment over actual pulmonary impairment.®
Based on routinely gathered information from COPD
patients, the present study investigated whether the
sociodemographic, health and/or psychological pro-
files of patients who completed the PR programme
were different from non-completers. In addition, fur-
ther analysis was employed to explore whether we can
identify factors that predict completion of the PR
programme.

Methods
Participants

This was a retrospective analysis of consecutive case
notes of patients who attended for an initial assess-
ment with the GGC COPD PR team between August
and December 2009. To be accepted for PR pro-
gramme, participants were required to have a Medical
Research Council (MRC) breathlessness grade of 3 or
above to be on optimum drug therapy and to be moti-
vated to attend. Exclusion criteria included those who
had already completed PR in the previous 2 years;
psychiatric, cognitive or locomotive problems that
prevented participation in exercise or a group or
decompensate heart failure.

PR programme

The PR programme lasts 6 weeks, and individuals are
invited to attend two sessions per week lasting 1 hour
30 minutes at 1 of 17 venues across the GGC area.

Data collection

The data included routine information collected dur-
ing the initial assessment appointment. The assess-
ment process lasts for 1 hour and included three
measures:

The Hospital Anxiety and Depression Scale (HADS),
a 14-item self-report measure on symptoms of anxiety
and depression, was specifically designed to consider
issues relevant for use in somatic medical settings.’

The Chronic Respiratory Questionnaire self-reported
(CRQ-SR) is a self-reported measure of dyspnoea
(breathlessness), emotional functioning, fatigue and
levels of perceived mastery.'°

The Glasgow PR assessment interview provided
demographic information, and the results from phys-
ical assessments taken from referral information and
initial assessment included gender, age, referral
source, number of COPD rehabilitation sessions
attended, living alone/living with someone, smoking
status, smoking pack-years (number of packs smoked
per day multiplied by the number of years of smok-
ing), MRC breathlessness grade, Borg score, ratio of
forced expiratory volume per second to forced vital
capacity (FEV,%; as reported by referring clinician)
and lowest arterial oxygen saturation.

Ethics

Advice was sought from the West of Scotland Ethics
Team who defined the study as falling within the
remit of a service evaluation as it used routinely gath-
ered clinical information and would inform service
development. Therefore, it was not considered to
require NHS Research Ethics Committee’s approval.
The study was registered with GGC Clinical Govern-
ance. Permission was granted from the PR team to
access and use the previously collected data.

Statistical analysis

Data analysis was performed using Statistical Pack-
age for Social Sciences (SPSS) software, Version 21
(v 21; IBM Corporation, Armonk, New York, USA).
Comparisons were made between groups (completers
versus non-completers) using unpaired Student’s ¢ tests
and Mann—Whitney tests on parametric and non-
parametric data, respectively. The ¥ test was used to
test the differences in proportions between the two
groups. A factor analysis was conducted to address
multi-colinearity of potential predictors, and a logistic
regression model was developed to independently
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Table |. Sociodemographic variables by group (completers and non-completers).

Demographic variables ~ Completers (N = 438) Non-completers (N = 213) Statistical test results p Value
Diagnosis
Number of valid cases N = 401 N =207 x> =645, df =3 Not significant
COPD 346 (86.0%) 180 (87.0%)
PF 14 (3.5%) 4 (1.9%)
Asthma 14 (3.5%) 2 (1.0%)
Other 27 (6.7%) 21 (10.1%)
Age
Number of valid cases N =414 N=211 U =52465z=4.69 p<0.00l
Median (IQR) 69 (62-75) 63 (56-73)
Gender
Number of valid cases N = 408 N =211 x2 = 1.205,df = | Not significant
Female 217 (53.2%) 122 (57.8%)
Male 191 (46.8%) 95 (42.2%)
Referral source
Number of valid cases N =352 N =210 x* =642, df = | p < 0.02
Primary 169 (48.0%) 124 (59.0%)
Secondary 183 (52.0%) 86 (41.0%)
Living situation
Number of valid cases N = 405 N =190 x2 = 2075, df = | Not significant
Living alone 156 (38.5%) 85 (44.7%)
Living with somebody 249 (61.5%) 105 (55.3%)
Smoking status
Number of valid cases N = 402 N =190 v = 44.89, df = | p < 0.001
Yes 85 (21.1%) 91 (47.9%)
Ex-smoker 283 (70.4%) 90 (47.4%)
Never smoked 34 (8.5%) 9 (4.7%)
Smoking pack-years
Number of valid cases N =239 N =151 U=17,100 Not significant

Median (IQR)

40 (22.5-60.0)

40 (20.0-60.0)

df: degrees of freedom; U: Mann—Whitney test statistic; z: z score; IQR: interquartile range; X% chi-squared test.

predict completion of PR from the assessment vari-
ables. The value of p < 0.05 was regarded as statisti-
cally significant.

Missing data analysis

Due to the retrospective nature of data collection, a
missing data analysis was completed. This revealed
that large amounts of data were missing from the
smoke pack-years (37.7%), FEV1% (29.9%) and the
MRC (16.8%) variables. The smoke pack-year details
were not rigorously recorded by the assessing clini-
cian; while details for FEV,% and MRC were pro-
vided by the referring clinician and were not always
available. In addition, the self-report data were miss-
ing for 10% of the CRQ and 8% of the HADS ques-
tionnaires. It was therefore deemed appropriate to
take a multiple imputation approach to the group
comparisons and the main regression analysis. Multi-
ple imputations were completed in SPSS v 21 using

Markov chain Monte Carlo method with Mersenne
twister random number generation to generate five
iterations constrained by the original minimum and
maximum values of each variable. The pooled results
are provided for the regression analysis.

Results

A total of 651 people were offered PR classes with
438 people completing PR and 213 dropping out of
treatment after first assessment. Table 1 provides the
demographic details collected at interview and
recorded in the case notes. Data for all variables were
not available for each individual; the number of valid
cases for each comparison is therefore provided sepa-
rately for each variable. Data were assessed for nor-
mality. A skewed distribution was evident and
therefore non-parametric testing was applied. Three
variables differed between the completers and non-
completers. Completers were more likely to be older
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Table 2. Physiological and physical variables by group (completers and non-completers).

Physiological Variables Comepleters (N = 438) Non-completers (N = 213) Statistical test results p Value
FEV,%

Number of valid cases N =296 N =143 U = 23551 p < 0.06
Median (IQR) 50 (39.0-64.0) 46 (32.0-63.0) z=192

MRC breathlessness grade Not significant
Number of valid cases N =338 N =183 U = 28,706

Median (IQR) 3 (34) 3 (34)

Borg score Not significant
Number of valid cases N =414 N =185 U = 35,975

Median (IQR) 3(24) 3 (24)

Lowest sat. Not significant
Number of valid cases N =413 N =183 U = 39,653

Median (IQR) 92 (87-94) 92 (88-94)

U: Mann—Whitney test statistic; z: z score; FEV,%: ratio of forced expiratory volume per second to forced vital capacity; MRC: Medical
Research Council; IQR: interquartile range; Lowest sat.: lowest arterial oxygen saturation.

Table 3. Self-report variables by group (completers and non-completers).

Self-report variables Completers Non-completers Statistical test results p Value

CRQ dyspnoea p < 0.004
Number of valid cases N = 406 N = 158 U=37276

Median (IQR) 1 (9-14) 10 (8-13) z = 3.00

CRQ fatigue p <0.001
Number of valid cases N = 403 N = 157 U = 38460

Median (IQR) 13 (10-17) Il (8-14) z=3.98

CRQ emotion p <0.001
Number of valid cases N = 403 N =157 t(558) = —6.12

Mean (SD) 29.8 (SD = 8.9) 24.5 (SD = 9.5)

CRQ mastery p < 0.001
Number of valid cases N =403 N = 157 U= 39,933

Median (IQR) 17 (13-21) 14 (11-18) z=4.383

HADS anxiety p < 0.001
Number of valid cases N = 409 N = 1677 U = 24,378

Median (IQR) 7 (4-10) 10 (6-14) z=15.40

HADS depression p <0.001
Number of valid cases N = 408 N =167 U = 25,275

Median (IQR) 6 (4-9) 8 (5-11) z =488

U: Mann—Whitney test statistic; z: z score; t: t test score with degrees of freedom in parenthesis.
CRQ: Chronic Respiratory Questionnaire; HADS: Hospital Anxiety and Depression Scale; IQR: interquartile range; SD: standard

deviation.

(Mann—Whitney U = 52,405, z = 4.69, p < 0.001);
more likely to be referred from a secondary referral
source (x> = 6.42, df = 1, p < 0.02) and less likely
to be a current smoker (x> = 44.89, df = 2, p < 0.001)
in comparison with non-completers. Multiple imputa-
tions for missing data found similar results for each
comparison.

Baseline physical and physiological assessments for
both completers and non-completers are shown in
Table 2. Data were assessed for normality. A skewed

distribution was found so Mann—Whitney comparisons
were employed for all variables. No variables differed
significantly at initial assessment between groups
although there was a trend for the FEV ;% score to
be higher for the completers (U = 23,551, z = 1.92,
p < 0.06). Multiple imputations found that the FEV ;%
scores were significantly higher in four out of five of
the iterations.

Scores for the self-report measures at assessment
are given in Table 3. With the exception of CRQ
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Table 4. Variables predicting the likelihood of completion of the pulmonary rehabilitation programme.®

Variable B SE Wald df p Value OR 95% CI for OR
Age 0.13 0.01 1.98 | 0.212 1.01 0.99-1.03
FEV,% 0.10 0.01 435 | 0.111 1.01 1.00-1.02
Referral source —0.45 0.20 6.02 | 0.031 0.64 0.43-0.96
Smoking status® 22.98 2

Ex-smoker versus smoker 0.95 0.20 22.22 | 0.000 2.60 1.74-3.88

Never smoked versus smoker 091 042 5.25 | 0.030 249 1.09-5.70
CRQ dyspnoea 0.02 0.03 1.05 | 0414 1.02 0.97-1.08
Psychological well-being 0.44 0.11 18.21 | 0.000 1.56 1.24-1.95
Constant —1.28 0.68 3.68 | 0.059 0.28

B: logistic coefficient; SE: standard error of B; Wald: Wald statistic; df: degrees of freedom; OR: odds ratio; FEV,%: ratio of forced
expiratory volume per second to forced vital capacity; CRQ: Chronic Respiratory Questionnaire; Cl: confidence interval.
?Pooled results are shown for the five iterations of the results generated by the multiple imputation method.

bSmoking status: smoker, ex-smoker and never smoked.

emotion, other variables did not meet parametric
assumptions. All self-report measures showed sig-
nificant differences between completers and non-
completers. Completers were more likely to have a
higher functioning score for dyspnoea (p < 0.004),
fatigue (p < 0.005), emotion (p <0.001) and mastery
(p <0.001). Completers were also more likely to have
lower scores for anxiety (p < 0.001) and depression
(p < 0.001). Multiple imputations for missing data
found similar results for each comparison.

Predictors of outcome

The variables found to be significantly different
between completers and non-completers (age, referral
source, smoking status and all the self-report mea-
sures) were entered into a logistic regression to iden-
tify which of the variables predicted outcome. As
several of these variables were found to be strongly
correlated with each other, a factor analysis was first
completed. All the predictor variables were entered
into a principal components analysis with orthogonal
rotation (varimax). The initial analysis had a Kaiser—
Meyer—Olkin measure of 0.85 which indicates a
‘great’ sampling adequacy.'' Following the procedure
of repeating the analysis after removing all variables
with loadings under 0.5 only one component was
retained with an eigenvalue of >1 (3.44). The factor
loadings after rotation for the five self-report vari-
ables that loaded onto this component were CRQ fati-
gue (0.743), CRQ emotion (0.911), CRQ mastery
(0.841), HADS depression (—0.841) and HADS anxi-
ety (—0.784). The factor was named ‘psychological
well-being’.

A logistic regression was then completed entering
six independent variables (the variables found to be
significantly different were age, referral source,
smoking status, CRQ dyspnoea and psychological
well-being and the FEV,% variable). The pooled
results from the missing data multiple imputation
analysis are presented. The full model containing all
predictors was significant (x*(7) = 86.16, n = 625,
p <0.001) indicating that the model was able to dis-
tinguish between patients who completed rehabilita-
tion and patients who did not. The model as a whole
explained between 13.1% and 18.2% of the variance
in completion rates and correctly classified 70.6%
of the cases.

Table 4 shows that several of the variables entered
into the model were significant predictors of outcome.
Smoking status was the strongest predictor: ex-
smokers were 2.60 times (95% CI = 1.74-3.88) and
those who have never smoked were 2.49 times (95%
CI = 1.09-5.70) more likely to complete than those
who were current smokers. Scoring better on the
psychological well-being measures (odds ratio (OR)
= 1.56; 95% CI = 1.24-1.95) was the next strongest
predictor of whether an individual attended the PR
classes. In addition, those referred from secondary
care were more likely to complete than those referred
from primary care (OR = 0.64, 95% CI = 0.43-0.96).

Discussion

Analysis of sociodemographic variables showed that
completers were more likely to be ex-smokers or to
have never smoked, to have been referred from sec-
ondary care and to be older than non-completers. On
self-report measures, completers recorded significantly
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higher functioning scores for dyspnoea, fatigue, emo-
tion and mastery and lower scores for anxiety and
depression than non-completers. Of the physical
assessment measures, FEV ;% scores were found to
be higher in the completers at initial assessment. In
terms of being able to predict adherence from initial
assessment information, regression analysis showed
that smoking status and psychological well-being
were strong predictors of completing PR with referral
source also contributing.

Our study reinforces previous research that high-
lights the role of smoking status in adherence to PR
programmes.® It has been suggested that patients’
guilt at continuing with smoking or perceived pres-
sure to stop may be contributing factors to non-adher-
ence.'? All PR programmes encourage smoking
cessation, but in a potentially mixed group of smokers
and non-smokers, there is little information on what
support is actually provided and how PR programmes
can meet the challenge of providing effective smok-
ing cessation advice. Encouraging results in terms
of quit rates have been achieved by the introduction
of a ‘buddy led’ drop in smoking cessation clinic for
PR patients immediately before their rehabilitation
class.'® Although this study does not comment specif-
ically on the effect of the ‘buddy’ clinic on adherence
to the PR programme, it suggests a way of addressing
the specific needs of the COPD smoker and poten-
tially influencing adherence by providing targeted
smoking cessation to smokers engaging with PR,
which may be more acceptable and motivating for
them than general advice given either within the reg-
ular PR programme or through smoking cessation for
‘healthy’ smokers. It may be advantageous for exist-
ing programmes to consider the funding of specialists
trained in health behaviour change to help develop
similar clinics in order to prioritise and progress
smoking cessation within PR.

The importance of the referring doctor’s attitude
and knowledge of PR has been recognised as influen-
cing engagement with PR.'* Referrers in secondary
care may be more knowledgeable in what PR has to
offer and be enthusiastic about its potential benefits.
Patients attending secondary care may have experi-
enced more difficulty with their COPD symptoms and
be more willing to engage in suggested treatments.
Those seen within primary care may prefer to be
treated by their own doctor or be anxious or unwilling
to attend services out with their local surgery. Primary
care staff may not feel adequately equipped to answer
questions about the PR programme and potential

benefits or may have insufficient time to individually
assess patient’s health beliefs prior to referral.

Inviting patients to attend information opt-in ses-
sions either led by professionals or with the addition
of ‘expert’ patients has been found to be helpful in
improving completion rates and reduce drop out by
helping address negative beliefs and misconceptions
about what PR is and the potential benefits of attend-
ing.'® Patients have also reported a positive effect on
self-efficacy and social validation of their condition
when expert patients are involved which may merit
further investigation within the primary care setting.'®

This study adds to the body of evidence suggesting
that psychological well-being, which includes low
mood,'” is an important influence in adherence to
PR. This is particularly important given the increased
prevalence of depression and anxiety in the COPD
population'® and the link between poor mental health
and increased mortality, decreased functional status
and decreased quality of life in this population.'®?°
There is difficulty in the identification of anxiety and
depression that overlap and are often perceived as
solely symptoms of COPD.?! PR services are still
generally under-resourced in terms of being able to
offer specialist screening, assessment and treatment
of psychological disorders.”” Previous studies have
indicated the potential for a negative impact of gen-
eric COPD self-management advice in patients with
anxiety and panic disorder;***** therefore, it is impor-
tant that these conditions are properly assessed and
supported within the PR programme to prevent addi-
tional distress. Whilst PR programmes are recognised
as having a positive impact on anxiety and depres-
sion,”>?% there is a lack of evidence as to which com-
ponents of PR may be most effective in contributing
to this change and how best to address the complexity
of psychological needs within PR.?"-?®

This study is limited in that it does not examine
the potential impact of socio-economic factors.
Research has shown that low socio-economic status
can negatively affect psychological well-being,*®
and as psychological status appears to be a predictive
factor influencing attendance, it would be important
to explore this further.

Non-completion and lack of engagement with PR
programmes is widely recognised despite evidence
supporting their efficacy. It is perhaps unrealistic to
assume PR as it stands will effectively meet the needs
of all individuals with COPD. In addition to the sug-
gestion that different strategies are needed to enhance
programme attendance,'? and particularly, as certain
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groups of individuals appear less likely to fully
engage with PR, it may be important that different and
flexible programme approaches are developed and
available to more effectively match diverse patient
needs.

Acknowledgements
The authors will like to express their gratitude to Mr Wil-

liam Shankey, Medical Student, University of Glasgow,
Scotland, for assistance with data collection.

Conflict of interest

The authors declared no conflicts of interests.

Funding
We would like to thank the NHS Education for Scotland

and the Dr Mortimer and Theresa Sackler Foundation for
financially supporting this project.

References

1. National Institute for Health and Care Excellence.
CG101: chronic obstructive pulmonary disease, 2010.

2. Healthcare Commission. Clearing the air: a national
study of chronic obstructive pulmonary disease. Report
for the Commission for Healthcare Audit and Inspec-
tion. 2006. London, UK: Healthcare Commission.

3. NHS Quality Improvement Scotland. Clinical stan-
dards for chronic obstructive pulmonary disease ser-
vices, http://www.healthcareimprovementscotland.org/
our_work/long_term_conditions/copd_implementation/
copd_clinical_standards.aspx (2010, accessed 26 July
2013).

4. Bolton CE, Bevan-Smith EF, Blakey JD, et al. British
Thoracic Society guideline on pulmonary rehabilita-
tion in adults. Thorax 2013; 68: 111-1i30.

5. Audit Scotland. Managing long-term conditions,
http://www.audit-scotland.gov.uk/docs/health/2007/nr_
070816_managing_long_term.pdf (2007, accessed 26
July 2013).

6. Sabit R, Griffiths T, Watkins A, et al. Predictors of
poor attendance at an outpatient pulmonary rehabilita-
tion programme. Respir Med 2008; 102: 8§19-824.

7. Young P, Dewse M, Fergusson W, et al. Respiratory
rehabilitation in chronic obstructive pulmonary dis-
ease: predictors of nonadherence. Eur Respir J 1999;
13: 855-859.

8. Selzler AM, Simmonds L, Rodgers WM, et al. Pul-
monary rehabilitation in obstructive pulmonary dis-
ease: predictors of program completion and success.
COPD 2012; 9(5): 538-545.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Zigmond AS and Snaith RP. The hospital anxiety and

depression scale. Acta Psychiat Scand 1983; 67(6):
361-370.

Williams JEA, Singh SJ, Sewell L, et al. Development
of a self-reported chronic respiratory questionnaire
(CRQ-S). Thorax 2001; 56: 954-959.

Field A. Discovering statistic using SPSS. 3rd ed.
London, UK: Sage, 2009, p. 659.

Sohanpal R, Seale C and Taylor S. Learning to manage
COPD: a qualitative study of reasons for attending and
not attending a COPD-specific self management pro-
gramme. Chron Respir Dis 2012; 9(3): 163—-174.

Cox K. Smoking cessation buddies in COPD. Nursing
Times 2011; 107(44): 22-23.

Keating A, Lee A and Holland AE. What prevents peo-
ple with chronic obstructive pulmonary disease from
attending pulmonary rehabilitation? A systematic
review. Chron Respir Dis 2011; 8(2): 89-99.

Graves J, Sandrey V, Graves T, et al. Effectiveness of a
group opt-in session on uptake and graduation rates in
pulmonary rehabilitation. Chron Respir Dis 2010;
7(3): 159-164.

Abraham C and Gardner B. What psychological and
behavioural changes are initiated by ‘expert patient’
training and what training techniques are most helpful.
Psychol Health 2009; 24(10): 1153-1165.

Garrod R, Marshall J, Barley E, et al. Predictors of suc-
cess and failure in pulmonary rehabilitation. Eur
Respir J 2006; 27(4): 788-794.

Putman-Casdorph H and McCrone S. Chronic obstruc-
tive pulmonary disease, anxiety & depression: state of
the science. Heart Lung 2009; 38(91): 34-47.

Ng TP, Niti M, Tan WC, et al. Depressive symptoms
and chronic obstructive pulmonary disease: effect on
mortality, hospital readmission, symptom burden,
functional status and quality of life. Arch Intern Med
2007; 167: 60-67.

DiMatteo MR, Lepper HS and Croghan TW. Depres-
sion is a risk factor for noncompliance with medical
treatment: meta-analysis of the effects of anxiety and
depression on patient adherence. Arch Intern Med
2000; 160(14): 2101-2107.

Yohannes AM, Willgoss TG, Baldwin RC, et al.
Depression and anxiety in chronic heart failure and
chronic obstructive pulmonary disease: prevalence,
relevance, clinical implications and management prin-
ciples. Int J Geriatr Psychiat. 2010; 25: 1209—-1221.
Cafarella T, Effing T, Usmani Z, et al. Treatments for
anxiety and depression in patients with chronic
obstructive pulmonary disease: a literature review.
Respirology 2012; 17: 627-638.

Downloaded from crd.sagepub.com at PENNSYLVANIA STATE UNIV on September 15, 2016


http://www.healthcareimprovementscotland.org/our_work/long_term_conditions/copd_implementation/copd_clinical_standards.aspx
http://www.healthcareimprovementscotland.org/our_work/long_term_conditions/copd_implementation/copd_clinical_standards.aspx
http://www.healthcareimprovementscotland.org/our_work/long_term_conditions/copd_implementation/copd_clinical_standards.aspx
http://www.audit-scotland.gov.uk/docs/health/2007/nr_070816_managing_long_term.pdf
http://www.audit-scotland.gov.uk/docs/health/2007/nr_070816_managing_long_term.pdf
http://crd.sagepub.com/

Chronic Respiratory Disease

23.

24.

25.

Dowson C, Town G, Frampton C, et al. Psychopathol-
ogy and illness beliefs influence COPD self manage-
ment. J Psychosom Res 2004; 56: 333-340.

Dowson CA, Kuijer RG, Town IG, et al. Impact of
panic disorder upon self-management educational
goals in chronic obstructive pulmonary disease? Chron
Respir Dis 2010; 7(2): 83-90.

Harrison SL, Greening NJ, Williams JE, et al. Have we
underestimated the efficacy of pulmonary rehabilitation
in improving mood? Respir Med 2012; 106(6): 838—844.

26.

27.

28.

Hogg L, Garrod R, Thornton H, et al. Effectiveness, atten-
dance, and completion of an integrated, system-wide pul-
monary rehabilitation service for COPD: prospective
observational study. COPD 2012; 9(5): 546-554.
Coventry P and Hind D. Comprehensive pulmonary
rehabilitation for anxiety and depression in adults with
COPD: systematic review and meta-analysis. J Psy-
chosom Res 2007; 63: 551-565.

Murali V and Oyebode F. Poverty, social inequality and
mental health. Adv Psychiat Treatm 2004; 10: 216-224.

Downloaded from crd.sagepub.com at PENNSYLVANIA STATE UNIV on September 15, 2016


http://crd.sagepub.com/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


