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 Abstract
Background
Pulmonary rehabilitation (PR) is an evidence-based
intervention which improves exercise capacity and
quality of life (QoL) for patients with chronic obstructive pulmonary disease (COPD). Commonly,
outpatient rehabilitation is available for patients
with significant breathlessness (Medical Research
Council (MRC) >3). This evaluation explored changes
in exercise capacity and knowledge of condition and
their relationship with the impact of COPD (CAT score)
at baseline following a community exercise and education programme delivered by the British Lung Foundation (BLF) in people with mild breathlessness (MRC
≤2).
Methods
People with mild breathlessness, MRC ≤2, were recruited from GP surgeries, the BLF website and support
groups. The 6-week Helping you help yourself (HYHY)
programme included weekly exercise, education and
social engagement. Participants were assessed at baseline using the COPD Assessment Tool (CAT), 6-minute
walk test (6MWT), Bristol COPD Knowledge quiz (BKQ),
and questions on self-management was assessed by
questionnaire. After 6 weeks 6MWT, BKQ and self-management were assessed and related to CAT at baseline.
The usefulness of the programme to participants was
also assessed by questionnaire.
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Results
In the 210 patients who completed assessments before and after rehabilitation, there was an increase
in 6MWT distance, median (IQR) 60 (30–80)m and
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BKQ 3 (1–4) points (p = <0.05), and most elements of
self-management improved. Almost all participants
considered HYHY useful (p = <0.05). There was no relationship between baseline CAT score and change in
outcome measures (p = >0.05).
Conclusion
The results support the provision of community rehabilitation as an alternative to hospital-based interventions to support and promote self-management in
people with mild breathlessness across the severity of
disease burden as measured by CAT.

Introduction
Pulmonary rehabilitation (PR) is an evidence-based intervention which improves exercise
capacity and quality of life (QoL) for people with chronic obstructive pulmonary disease
(COPD). One of the aims of PR is to promote behaviour change to enhance healthy behaviours, such as physical activity and self-management beyond the short-term programme
provided. Typically, in the United Kingdom (UK) rehabilitation is recommended for patients
with significant breathlessness as measured by Medical Research Council (MRC) 3–5 (Bolton et al. 2013). However, this results in limited accessibility for patients with mild symptoms. Maintaining healthy lifestyles beyond the rehabilitation setting remains a challenge.
The reasons are multifactorial and include the impact of breathlessness on exercise tolerance and difficulties integrating into standard community exercise provision (Hogg et al.
2012).
It has been acknowledged that increased access to PR is needed which may be achieved
by increasing community-based programmes including developing and validating novel
models to deliver sustainable PR, promoting maintenance of long-term results, and identifying those who should be prioritised (Vogiatzis et al. 2016). It is suggested that positive
behaviour changes and healthy choices at the early stages of COPD can help slow down
the disease progression (Jolly et al. 2018). Evidence from a systematic review (including 3
studies) highlighted the benefits of PR for mild COPD (FEV1 ≥80% predicted) with improved
exercise capacity and QoL. However, FEV1 is a relatively poor correlate of symptoms such
as breathlessness and the impact of COPD on daily life and therefore investigating the impact of people with mild breathlessness is needed (Jones et al. 2012). Community-based
rehabilitation for mild breathless may provide an opportunity for early lifestyle modification, self-management and physical activity before breathlessness becomes disabling
with reduced cost to healthcare services (Golmohammadi et al. 2004) and there is evidence
that a twice weekly community rehabilitation programme can improve exercise tolerance
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and QoL (Cecins et al. 2017). In response, BLF Wales set up a low resource 6-week community-based exercise and education programme, based on PR guidelines: Helping you help
yourself. A similar programme of weekly exercise and education for 4 weeks in England
showed improvements in exercise capacity and knowledge of disease and self-management (Lewis et al. 2019).
The aim of this evaluation was to gain information on the demographics of people with
self-reported COPD (in the absence of spirometry) with mild breathlessness that are attending the HYHY programme in Wales and to investigate changes in exercise capacity, knowledge of COPD and self-management behaviours as a result of the programme. In addition,
relationships with the impact of respiratory disease COPD Assessment Test (CAT) score at
baseline were explored. It was hypothesised that there would be significant differences
in 6-minute walk test (6MWT) distance and knowledge of condition with HYHY, and that
participants would gain benefit irrespective of CAT score. The usefulness of the programme
to participants was also evaluated.

Methods
Study design
This was a retrospective evaluation of the BLF Helping you help yourself programme funded
by the National Community Fund Wales. HYHY involves weekly exercise, education and
social engagement across three health boards in South Wales. Recruitment and data collection were managed by the BLF, participants were recruited from GP surgeries and through
the BLF website and Breathe easy groups.
Inclusion/exclusion criteria
People with self-reported COPD and mild breathlessness, as determined by the MRC breathlessness scale of ≤2 (where 5 is most breathless), who live or work in Wales were eligible for
the study. People with MRC >2, blood pressure >190/100 mmHg, Borg resting breathlessness >5, and resting oxygen saturations SpO2 <85% as well as those living outside Wales
were excluded.
HYHY programme
HYHY ran between March 2018 and March 2020. The programme was once a week for 6
weeks, each class was undertaken in a community setting (local community hall/leisure
centre) for approximately 2 hours per week as a low resource intervention. A typical session
included 30–40 minutes exercise plus a 10-minute warm up and cool down, 30 minutes of
education and 30 minutes for (optional) social engagement. The exercise was led by a level
4 chronic respiratory disease trained programme coordinator and included: aerobic and
strength training modified weekly by the programme coordinator and aiming for a ‘somewhat hard’ rate of perceived exertion (rate of perceived exertion 13/14).
Standardised education provided by healthcare professionals (such as respiratory nurses,
physiotherapists, occupational therapists and pharmacists) based on motivational
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interviewing techniques (Rollnick & Miller 1995). The programme builds on the learning
of BLF self-management programmes elsewhere in the UK and included the following topics: understanding COPD and self-management, managing breathlessness, being active,
managing flare ups and medications, looking after yourself and further support. People
attending HYHY were also provided with the BLF Your COPD self-management plan and Your
exercise handbook booklets, which were referred to during the education sessions. The BLF
provided information about HYHY to potential participants and obtained consent from all
participants. The BLF gave permission for the use of the retrospective anonymous data and
ethical approval was gained from the School of Healthcare Sciences at Cardiff University in
July 2019.
Assessments
Participants were asked to confirm MRC breathlessness for recruitment to the service,
but scores were not recorded for the analysis. Assessments were collected by the exercise
instructor and included age (by category), gender and body mass index (BMI) and resting
blood pressure of participants were recorded as well as self-reported smoking history,
number of GP appointments and hospital admissions in the past 6 months at baseline.
The CAT score is a COPD specific measure of the impact of the disease and is valid and reliable in COPD. It consists of eight-topic domains, each is presented as a 6-point scale (0–5)
reflecting impact of symptoms, including cough, phlegm, chest tightness, breathlessness;
limitations; confidence leaving home; sleep and energy. The total score ranges 0–40, with a
higher score representing greater impact of COPD (Jones et al. 2009). CAT was measured at
baseline only as it has previously been shown to be response to PR (Dodd et al. 2011).
Assessments before and after HYHY included the following (Table 1):
 Table 1: Assessment schedule.
Baseline

After 6 weeks

Demographic data

✘

6-minute walk test

✘

✘

Bristol knowledge quiz

✘

✘

Self-management behaviour

✘

✘

COPD assessment tool score

✘

6-minute walk test (6MWT), a sub-maximal exercise test used to assess aerobic capacity
and endurance, was performed on a 10m track (without a practice test) before and after
6-weeks of HYHY programme. The validity and reliability of the test has been shown previously (Singh et al. 2014). Pre and post 6MWT measures of breathlessness (Borg 0–9 a
valid measure in PR (Crisafulli & Clini 2010) and oxygen saturation were taken using pulse
oximetry.
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Knowledge, impact of COPD and self-management behaviours were assessed by self-administered questionnaires before the start of the exercise programme (visit 1), 6 weeks
(visit 2) and 6 months after the programme (visit 3 by telephone).
A sample of 12 questions (Bristol knowledge quiz: BKQ) from the Bristol COPD knowledge
questionnaire (BCKQ) (excluding COPD aetiology which was of limited relevance) were completed. Each question has 3 response options true, false, and don’t know. A correct answer
scores 1 point, while an incorrect answer or don’t know scores 0. Thus, BKQ scores ranged
from 0 to 12, high scores indicating greater knowledge. The BCKQ is an instrument that assesses knowledge of COPD in 13 areas: COPD epidemiology, breathlessness, phlegm, chest
infections, exercise, smoking, vaccination, bronchodilators, antibiotics, oral and inhaled
steroids (White et al. 2006).
To assess self-management behaviours an unvalidated tool was used, with participants
asked to rate their agreement on a 5-point Likert scale to 9 statements including: understanding of condition, where to find further information about managing their lung condition, what to do during a flare-up, smoking status, healthy eating, importance of exercise,
social life, happy with social network and attending social activities (Appendix 1).
Data were analysed using SPSS version 25, normality was tested using Kolmogorov-Smirnov
test and assessed visually looking at the distribution according to the histogram outputs.
As data were not parametric, median and interquartile range (IQR) are presented. Independent groups (included and excluded data) was compared with the Wilcoxon test for
paired analysis. Group proportions were compared using Chi square test, and the Spearman’s rank correlation was used to look for relationships between variables.

Results
Demographic and baseline data
Data from 293 (48% male) participants who commenced HYHY between March 2018 and
March 2020 were included in the present analysis. The majority were aged above 65
(n = 230), n = 55 were aged 55–64, n = 7 aged 45–54 and n = 2 aged 35–44 and n = 1 aged 23–34
years. There were 45 smokers, 224 non-smokers and 24 declined to say.
Of the 293 who started HYHY, 54 failed to complete (28%) the programme and 29 were excluded (15%) due to incomplete data leaving 210 participants who were included in the
present analysis. There was no difference in gender, BMI, blood pressure, oxygen or BKQ,
smoking status, number of GP and hospital visits between included and excluded data
p = >0.05 (Table 2).
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 Table 2: Participant characteristics for included and excluded data.
Included data
n = 210

Excluded data
n = 83

p=

103 [49%]

37 [45%]

0.490

Age 25–34 years n =

0

1

0.037

35–44 years n =

0

1

45–54 years n =

4

3

55–64 years n =

33

22

173

56

Height (m)*

1.7 (1.6–1.7)

1.7(1.6–1.8)

0.634

Weight (kg)

78.0 (67.8–93.3)

81.0 (69.0–92.0)

0.665

BMI (kg/m2)*

28.2 (24.8–32.9)

28.1 (25.4–33.1)

0.798

143 (132–155)

139 (128–152)

0.140

82 (74–88)

84 (77–92)

0.188

340 (268–380)

320 (260–350)

0.033

96 (95–98)

97 (95–98)

0.307

0 (0–1)

1 (0–1)

0.029

Baseline CAT total (0–40)

18 (13–24)

23 (17–27)

<0.001

Baseline BKQ total (0–12)

3 (4–6)

3 (4–5)

0.696

30 [15%]

15 [19%]

0.145

164 [84%]

60 [77%]

2 [1%]

1 [1%]

Gender male n = [%]

65+ years n =

Systolic BP (mmHg)
Diastolic BP (mmHg)
6 Minute Walk Test distance (m)
Oxygen level at rest (%)
Breathlessness at rest (1–10)

Smoker n =
Nonsmoker n =
Neither n =

Data are Median (IQR) *missing data (complete n = 196, non-complete n = 78); BP: blood
pressure, BKQ: Bristol COPD knowledge quiz, CAT: COPD assessment tool.
There was a significant difference in age between completers and non-completers with a
higher proportion of older people with complete data (p = 0.037). Breathlessness at rest
(Borg) and CAT scores were higher in non-completers and 6MWT was lower than completers
(p <0.05). The majority of participants at baseline had no GP or hospital appointments
(Table 3).
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 Table 3: GP and hospital appointments for included and excluded data.
Number of GP
appointments

Included
data

Excluded
data

Number of
hospital
appointments

Included
data

Excluded
data

0

79

24

0

198

75

1

46

25

1

6

5

2

40

15

2

4

2

3

25

9

3

1

1

4

20

10

-

-

-

209

83

Total

209

83

Total
Difference
included and
excluded data

p = 0.494

p = 0.528

Self-management
There was no significant difference in any of the questions on self-management in those
who completed or did not complete HYHY (>0.05) (data not shown).

Comparison of baseline and post HYHY data
In the 210 participants who completed assessments at baseline and after 6 weeks of HYHY,
there was a significant increase in 6MWT median (IQR) 60 (30–80)m and BKQ 3 (1–4) points
(p <0.05), and there was no difference in oxygen saturation or breathlessness before or after
the 6MWT (Table 4).
 Table 4: Change in 6MWT and BKQ with HYHY.
Baseline

6 weeks
post HYHY

p=

340 (268–380)

400 (320–440)

<0.001

Oxygen level at rest (%)*

96 (95–98)

96 (95–98)

0.667

Oxygen level post 6MWT (%)**

96 (94–98)

96 (93–97)

0.111

Breathlessness at rest (1–10)

0 (0–1)

0 (0–1)

0.249

Breathlessness post 6MWT (1–10)

2 (1–3)

2 (1–3)

0.310

BKQ total

4 (3–6)

7 (6–9)

<0.001

Distance walked (m)

Data are median (IQR) n = 210 unless *n = 197; **n = 19; BKQ: Bristol COPD knowledge quiz.

118

Journal of ACPRC • Volume 53 • Issue 2 • 2021

 Go to contents page

Self-management
The questions relating to self-management showed significant changes of knowledge of
finding further information, knowledge of what to do during a flare up, not smoking and
healthy eating, happy with social life, having a network of friends and attending interest
groups (p <0.05) (Figures 1–3). Overall participants showed increased knowledge relating
to self-management.
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 Figure 1: Knowledge of self-management response percentage baseline and after
6-weeks (v2).
* significant difference p <0.05
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 Figure 2: Healthy behaviours response percentage and after 6 weeks (v2).
* significant difference p <0.05
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 Figure 3: Social activities response percentage and after 6 weeks (v2).
* significant difference p <0.05
Usefulness of the programme
After the programme, 99% of participants agreed or strongly agreed that the programme
was useful, 98% of participants agreed or strongly agreed that they found the materials
useful, 83% of participants agreed or strongly agreed that they took regular exercise and
41% referral to the National Exercise Referral Scheme (NERS) were made (Figure 4).
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 Figure 4: Usefulness of HYHY post programme.
Relationship between baseline CAT and changes at 6 weeks
Baseline CAT did not relate to change in 6MWT (r = 0.02, p >0.05) or change in breathlessness
at rest (Borg) r = 0.003 p = 0.964 or knowledge of condition (BKQ) (r = 0.07, p >0.05).

Discussion
This is the first evaluation of the BLF Helping you help yourself community exercise and
education programme for people with mild breathlessness (MRC ≤2) in Wales. The study
showed that there was an improvement in exercise capacity, knowledge of condition and
self-management behaviours after 6 weeks of HYHY and participants found the programme
useful. Additionally, baseline measures of impact of COPD did not relate to changes in
6MWT, breathlessness and knowledge of condition 6 months after the programme.
Baseline data
The demographics of the participants with complete data including gender (49% male)
and age (82% over 65 years) were representative of data from the national COPD audit
which included patients with COPD who were assessed for, or began, PR between 3 January
and 31 March 2017 in England and Wales. The audit sample comprised 53% males and the
majority of patients were aged >65 years (72%). In the present study at baseline 15% were
current smokers while 22% were current smokers in the audit (Steiner et al. 2018) with 16%
of patients having MRC grade 1–2 breathlessness (Steiner et al. 2017). Thus, there are some
similarities in the participants of HYHY with individuals in the audit. The low percentage
of patients with mild breathlessness in the audit is likely to be attributed to the delivery of
pulmonary rehabilitation patients with MRC ≥3 whereas HYHY specifically targeted people
with MRC 2. The less severe breathlessness in the present study may explain a higher completion rate of HYHY which was 81% compared to 62% in the audit. This may be attributed
to less severe disease as the participants reported infrequent GP attendances and hospital
appointments, or the community programme may have been more local and convenient
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(Steiner et al. 2018). Attendance at PR has previously been shown to be independently influenced by smoking status, the degree of breathlessness, frequency of hospital admissions,
length of the programme and journey time (Sabit et al. 2008). The participants had a median CAT score of 18 which suggests chronic respiratory disease as it has been shown that
the mean score for healthy individuals is 7 and a CAT score of 13 aligns to a grade 1 COPD
GOLD classification, even though COPD was not confirmed with spirometry (Jones et al.
2013).
Change with HYHY
After 6 weeks of HYHY, 6MWT and BKQ increased; these findings are similar to those of the
systematic review by Jácome & Marques (2014) that showed that exercise and QoL improved in people with mild COPD. 6-minute walk distance was increased by at least 50m
in 48% (n = 100) of participants with 92 people exceeding the higher minimum clinically
important difference (MCID) for the 6MWT which varies in the literature from 25–54m (Holland & Nici 2013) this demonstrates a clinically relevant change with HYHY. However, some
of this may be attributed to a learning effect, in the absence of a practice test. This suggests
that the low resource exercise and education intervention was able to improve exercise
capacity. It is not known if participants’ level of physical activity and/or exercise changed
outside of the HYHY programme and therefore whether the education element indirectly
influenced exercise capacity, or the change was solely due to the exercise component of
the intervention.
Our results in people with mild breathlessness can be compared to Lewis et al. (2019) in patients with COPD confirmed by spirometry which included weekly exercise for 4 weeks,
led by a senior physiotherapist and rehabilitation assistant. Improvement in knowledge
of condition in the present study, by 3 points (25%), was similar to the 21% improvement
in the full version of BCKQ. Although, to our knowledge no MCID for the BCKQ has been
published, this improvement suggests that HYHY has a positive effect on knowledge of condition, despite the lower frequency of education and exercise training compared to traditional PR (2–3 times per week). These findings may be particularly valuable in people with
milder disease as it has been suggested that community rehabilitation may facilitate ease
and convenience of participation, and link to a lifestyle change rather than being applied in
a hospital setting (Crisafulli & Clini 2010).
A review of studies including self-management behaviours showed improved QoL, dyspnoea and reduced all-cause mortality. These studies included the self-management behaviours of self-recognition and self-treatment of exacerbations, taking medication and eating
a healthy diet, coping with breathlessness, quitting smoking and taking regular exercise
(Zwerink et al. 2014). The significant improvements in self-management after 6 weeks may
be attributed to the HYHY education programme which largely aligned with NICE guidance
(Steiner et al. 2018). The HYHY education programme included information regarding COPD
as a condition, goal setting, managing breathlessness and anxiety, being active and getting
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referred to the NERS, advice on eating well, managing flare ups and medications, but did
not include smoking cessation, oximetry or inhaler training. Despite the lack of specific
advice on smoking cessation, there was a significant improvement in the responses to the
statement ‘I don’t smoke’, which could indicate that an education programme alone may
promote people to make healthy lifestyle choices. Although there was no significant change
in responses to the comment ‘I understand the importance of being active/taking exercise’,
there was a significant increase in exercise capacity as measured by 6MWT in the participants. This may therefore indicate that the change in exercise capacity was in fact due
to the exercise component rather than changes to lifestyle beyond the HYHY programme.
The findings from this study indicate that behaviours such as attending groups and activities and having social contacts did change significantly after attending the programme,
even though knowledge of the condition remained unchanged. Further qualitative research
exploring participants experiences of taking part in community rehabilitation may help in
understanding the mechanisms of behaviour change as well as design of future community
programmes.
The findings from this study are similar to a randomised controlled trial in people with
mild breathlessness (MRC 1 or 2) (Jolly et al. 2018) that demonstrated improvements in
self-management as a consequence of a telephone coaching intervention. The theoretical
basis of the intervention was social cognitive theory, whereas HYHY was underpinned by
a motivational interview approach. Both approaches aim to enhance self-efficacy through
goal setting (Hettema et al. 2005; Beauchamp et al. 2019) which was evidenced by a significant change in physical activity and seeking support from healthcare professionals by Jolly
et al. (2018) and by agreement with statements related to social participation in the current
study. Comparable results were found in an evaluation of PR for people with asthma and
COPD, with significant improvements found in patient activation, health-directed behaviour and self-monitoring (Janssen et al. 2019).
At baseline, the impact of disease score as measured by CAT was median 18 (moderate impact); CAT was not measured at the end of the HYHY so it is not known if there was a change
post HYHY and its inclusion would be recommended for future evaluations. Lewis et al.
(2019) included participants with similar baseline CAT values which did not change after
a 4-week programme. However, a previous study showed a 2.9 change immediately post
PR (Sabit et al. 2008). The contrast in findings may be due to the short PR intervention,
4 weeks, by Lewis et al. (2019) compared 8 weeks by Dodd et al. (2012) a minimum of 6
weeks is recommended by the British Thoracic Society (Bolton et al. 2018).
The current study demonstrated that baseline CAT was not related to changes in 6MWT,
breathlessness at rest (Borg) and knowledge of condition at the end of the HYHY programme. Dodd et al. (2012) showed that change in CAT was significantly correlated with a
change in 6MWT (r = 0.31, p = 0.01). It is difficult to compare the findings as the current study
used baseline CAT and Dodd et al. (2012) used change in CAT as the independent variable.
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The implications from the current study are that improvements in exercise capacity are
possible irrespective of the disease burden for people with mild breathlessness COPD.
The HYHY programme was well received with participants agreeing that the programme
(99%) and materials (98%) were useful. This suggests that this low resource community
programme may be a useful support mechanism to promote self-management in people
with COPD and mild breathlessness.
Limitations
We acknowledge a number of limitations to our study. As HYHY was set up as a support
service, we did not recruit a control group for comparison, nor was the evaluation powered
to detect change in variables. Participants had self-reported COPD (not confirmed with
spirometry) which may affect the validity of the CAT score. There were some missing data,
and unvalidated questionnaires included in the evaluation and more consistent completion of outcome measures would have been useful. The 6MWT was completed using a 10m
track which increases the number of turns and may therefore affect distance gained. It was
undertaken without a practice test which means the changes may be attributed to a learning effect and given the mild breathlessness there was potential for a ceiling effect and an
alternative may have been an externally-paced test. Data were collected by the exercise
instructor which may have resulted in response bias. However, this reflects the limitations
of a charity-funded service evaluation. We also recognise that there may be differences in
people who volunteered to participate and reasons for non-completion were not explored.
The study also did not explore pre-post programme health-care resource use, lung function
and long-term effects of HYHY.

Conclusion
This study suggests that HYHY, a community-based rehabilitation programme, may provide benefits for people with mild breathlessness and COPD in terms of exercise capacity,
knowledge of disease and self-management. The improvements in exercise capacity and
knowledge of condition were independent of the impact of COPD, therefore, it is suitable
for all people affected by COPD. Further research is needed to explore the experiences of
people with mild COPD who have taken part in community rehabilitation programmes to
further understand the mechanisms of behaviour change.
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Appendix 1
Q1. How much do you agree or disagree with the following statements? Please tick
(✓) 1 box for each statement
With regards to your
lung condition…

Strongly
agree

Agree

Neither
Disagree
agree nor
disagree

Strongly
disagree

I have a good understanding
of my lung condition

☐

☐

☐

☐

☐

I know where to find further
information about managing
my lung condition

☐

☐

☐

☐

☐

I know what to do if I have
a flare-up (exacerbation)

☐

☐

☐

☐

☐

I don’t smoke

✘
☐

☐

✘
☐

☐

✘
☐

I eat healthily

☐

☐

☐

☐

☐

I understand the importance
of being active/taking exercise

☐

☐

☐

☐

☐

I am happy with my social life

☐

☐

☐

☐

☐

I have a network of friends and
social contacts whom I can go
to for support

☐

☐

☐

☐

☐

I attend groups and activities
that are of interest to me

☐

☐

☐

☐

☐
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