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ABSTRACT

Introduction The successful integration of patients with
chronic heart failure (CHF) into a traditional pulmonary
rehabilitation (PR) programme has previously been reported.
Our aim was to reconfigure both our cardiac rehabilitation
(CR) and PR services to enable us to deliver a symptom-based
programme—breathlessness rehabilitation (BR), for patients
with a primary symptom of breathlessness irrespective of the
index diagnosis, or comorbid disease.

Methods After a service redesign process, patients attended
atwo times per week, group-based, tailored exercise and
education programme for 6 weeks, delivered by CR and

PR staff. The classes included both aerobic and resistance
exercises and an overarching generic education programme
alongside disease-specific components. Home programmes
were reviewed at each session to facilitate progress and
influence changes in exercise behaviour beyond the supervised
programme. Generic clinical outcome measures were
performed pre and post BR.

Staff focus groups were conducted to identify barriers and
facilitators and explore staff perceptions.

Results 272 patients (n=193 chronic respiratory disease
(CRD) and n=79 CHF) were assessed and enrolled into BR
(153 men, mean (SD) age 68.8 (12.7) years, body mass index
28.8 (7.3), Medical Research Council 3 (IQR 2—4), New York
Heart Association 2 (IQR 2-3)). 164 patients completed the
programme. Statistically significant improvements were seen
in both exercise capacity (incremental shuttle walking test:
mean change 47.4 m; endurance shuttle walking test: mean
change 310.7 s) and quadriceps strength (quadriceps maximal
voluntary contraction: mean change 3.7 kg) (p<0.0001)
alongside a statistically significant reduction in dyspnoea
(chronic respiratory questionnaire/chronic heart questionnaire
- self reported - dyspnoea: mean change 0.4) and anxiety and
depression scores (Hospital Anxiety and Depression Scale
(HADS) - anxiety: —1.6; HADS - depression: —1.3) (p<0.0001).
Qualitative staff focus groups identified three subthemes:
collaboration and integration, service quality and future
challenges.

Discussion Overall the service redesign indicates the
feasibility for staff and individuals with CRD and CHF to
integrate into a breathlessness programme. Early data

Key messages

» Can patients benefit from an integrated rehabilita-
tion programme treating the primary symptom of
breathlessness rather than being disease specific?

» Service development of a breathlessness rehabili-
tation is feasible and clinically effective for patients
with pulmonary and cardiac disease and is accept-
able to healthcare professionals.

» Consensus is growing for the provision of breath-
lessness rehabilitation and this model may be
feasible to grow with the provision of generic re-
habilitation to other chronic conditions whose core
complaint is breathlessness. This article describes
our service reconfiguration.

suggests clinical effectiveness. Given the significance of
comorbid disease it is an approach that warrants further
consideration.

INTRODUCTION

Breathlessness, of which there are a number
of causes, is one of the most common reasons
for people presenting to emergency depart
ments, with numbers increasing steadily each
year.'? Individuals suffering from breathlessness
typically lead sedentary lifestyles, falling into
a vicious cycle of physical inactivity, decondi-
tioning and severe breathlessness on exertion.
Exercise intolerance can be a result from limb
and respiratory muscle alterations caused by
hypoxia, systemic inflammation and disuse.’
The National Institute for Health and Care
Excellence* ° recommends rehabilitation for
individuals with chronic obstructive pulmo-
nary disease (COPD) and chronic heart failure
(CHF), comprising of an individually tailored
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exercise regime, multidisciplinary education, support and
selfmanagement as an intervention to help alleviate symp-
toms.

Pulmonary rehabilitation (PR) and cardiac rehabilita-
tion (CR) are widely provided as they are proven inter-
ventions®’ recommended for both patients with cardiac
and pulmonary disease improving quality of life, exercise
capacity and skeletal muscle function, increasing phys-
ical activity as well as causing central desensitisation to
dyspnoea. Both forms of rehabilitation can also have an
impact on reducing hospital admissions.*'

Pulmonary rehabilitation is designed primarily for
older individuals with chronic respiratory disease (such
as COPD). The CR population is more diverse, ranging
from secondary prevention in post myocardial infarction
and cardiothoracic surgery patients to older individ-
uals with CHF. Those with CHF are poorly represented
in CR programmes despite strong evidence of effec-
tiveness. Individuals with chronic respiratory disease
(CRD) and CHF experience very similar symptoms and
level of disability. Logic would therefore suggest that
combined rehabilitation would be plausible and effec-
tive and breathlessness rehabilitation (BR) potentially
brings together both diagnostic groups. These interven-
tions are usually delivered as separate disease-specific
programmes however their components are largely the
same, both treating the primary symptom of breathless-
ness. Additionally, patients quite often have combined
disease and share risk factors for other long-term condi-
tions." '

A previous study investigating the feasibility and effec-
tiveness of integrating patients with CHF and into a
COPD PR programme, without comorbid disease, using
the model of PR," reported that patients with CHF who
underwent exercise rehabilitation improved similarly in
their exercise performance and health status to those
with COPD. This suggested service provision could
be targeted around common disability rather than the
primary organ disease. More recently a group of clin-
ical experts and patients confirmed the logic and dura-
bility of this model'* concluding that existing pulmonary
and cardiac services should be able to provide a flexible
service that accommodates patients with both COPD
and CHF. It was suggested the collaboration of work
forces was feasible although acknowledging the services
were frequently provided by discreet clinical teams with
no overarching management and increase capacity for
services. It was proposed that these services should be
symptom focused rather than disease based. Exercise
training was felt to be a core component but also any
intervention should address dyspnoea management,
psychological and education components as well.

Our aim was to describe and evaluate the effectiveness
of a service development for BR which integrated indi-
viduals with both respiratory and/or cardiac diseases into
one programme. We also explored the staff experiences
on delivering the programme.

METHODS

Service development

A review of health and social care in Leicester, Leicester-
shire and Rutland, UK, created opportunities to improve
care by redesigning a system around the future needs of
patients in a sustainable way which was needed due to
the rise in the number of people living with long-term
and complex conditions. In 2014, a b5-year strategic
plan was set out which identified long-term conditions,
including patients with respiratory disease and heart
failure as an area for integrating care. For this to happen,
it would mean joining up services and workforces and
encouraging staff to work differently to meet the needs
of the changing population. The framework used within
the trust to enable this transformation and sustainable
change in culture and ways of working to happen was
Listening into Action(Copyright Optimise, 2021; Milton
Keynes, UK) which is a comprehensive, outcome-oriented
approach to engage all the right people behind quality
outcomes. It provides a comprehensive and joined-up
way to tackle improvements in specific service areas,
delivered through the direct engagement of the people
who work there.

Service reconfiguration

Staff from both CR and PR teams were involved in the
process mapping of both services to identify common-
alities and differences in service provision, paperwork
and data management. Peer working was encouraged
between the services to provide an appreciation of the
individual services. External funding from Education for
Health enabled accredited staff training to be provided
for each of the teams on disease pathology and manage-
ment in either Cardiovascular Disease or Essentials of
COPD before the BR classes commenced. There were
also in-service training sessions on CR/PR from the
respective team for the other members of staff. Any other
opportunities to attend training sessions in house on the
respective topic were encouraged.

Design
This was a prospective mixed-methods service evaluation
from between September 2017 and May 2019.

Ethics

Ethical approval was not required as the project was
deemed to be audit. Consent was collected from partici-
pants as part of the routine clinical service.

Patient and public involvement

The initial idea for the project was presented to the
department’s Patient and public involvement (PPI)
group (comprising of both cardiac and respiratory
patients) some years ago with no preconceived plans of
how this question might be addressed. There was support
for the concept and an enthusiasm to be involved in the
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development of the service. As the project evolved, the
PPI group was continually involved and guidance seeked
as and when there was new information. Two of the PPI
group members attended the steering group for the dura-
tion of data collection and dissemination of the project.

Revised programme structure

Participants

Patients were referred into CR and PR as normal by
consultants, community heart failure nurses, specialist
nurses, allied health professionals and general practi-
tioners.

Eligibility criteria

Cardiac patients

Patients had a known diagnosis of heart failure (HF)
(confirmed by echocardiogram ejection fraction
(EF) <40%) or HF with a normal ejection fraction
(normal EF, New York Heart Association (NYHA) 2 or
more, 3 or more admissions over 12 months, self-reported
symptoms on activity).

Pulmonary patients

Patients were eligible to partake if they had a confirmed

diagnosis of a chronic respiratory disease (Medical

Research Council (MRC)Dyspnoea Scale'® 2 and above).

Patients were excluded by either service if:

» They had a lack of motivation (declined face-to-face
classes) to participate in the programme,

» Had severe musculoskeletal or neurological disorders
that limited mobility; patients needed to be inde-
pendently mobile with or without a walking aid,

» Had a severe psychiatric disorder,

» Had a cardiac event within the last 6 weeks or

» Had a history of falls.

Assessment

All patients referred to either the PR or CR services were
scheduled a comprehensive one-to-one assessment with
a member of the multidisciplinary team (MDT). These
are registered healthcare professionals who are clinical
specialists in either PR or CR. The assessment included a
review of the patient’s relevant medical and social history,
as well as an assessment of their current level of exercise
performance and health status. Local risk stratification
protocols were adhered to with telemetry performed on
those cardiac patients at risk of exercise-induced arrhyth-
mias or hypotension.

Patient assessment was carried out using a disease-
specific proforma individual to the services but collecting
commonalities. Class paperwork was an amalgamation of
the two services using the PR exercise diary for patients
to record their progress in class and at home and the CR
paperwork which was adapted to record patient observa-
tions, class attendance and exercises during class.

Setting

Patients attended a redesigned two times a week, group-
based, tailored exercise and education programme for 6
weeks, delivered by CR and PR staff. Each session lasted
2 hours which was divided into an hour for exercise
training and an hour for an education session. The BR
was delivered at one of two sites in Leicestershire, UK:
acute hospital or community setting. Each class had
between 8-12 participants in a group depending on the
site capacity.

Class structure—exercise modifications
Prior to the BR class starting, resting blood pressure
(BP), heart rate (HR) on all patients and capillary blood
glucose levels in patients with diabetes were performed.
Polar watches to monitor heart rate were provided to
those cardiac patients deemed at risk of exercise-induced
complications. Oxygen saturations were monitored
in those patients whose desaturation was a concern
following their initial assessment. A warm-up of 10-15
min was used in line with national recommendations for
HF exercise programmes.16

The classes included both aerobic and resistance exer-
cises. In order to try and incorporate both service guide-
lines, the exercises were split into two circuits: aerobic
and strength. The aerobic component was based on
individually prescribed walking from the incremental
shuttle walking test (ISWT)17 ¥ and endurance shuttle
walking test (ESWT)" performed at baseline. Walking
time was progressed maintaining a Borg dyspnoea score®’
of between 3 and 5 with the aim of walking for 10 min
continuously initially. Static cycling was also completed,
if the patient was able to, starting at 5 min but this could
be increased to 10 min if tolerated or if this was pref-
erable to walking. The intensity was prescribed based
on the patient’s breathlessness and perceived exertion
symptom scores. Strength training consisted of both
upper (bicep curls and triceps pull ups) and lower (sit to
stand and step ups) limb resistance training with dumb-
bells which was based on 1 repetition maximum. Progres-
sion was achieved by maintaining a Borg perceived
exertion®' rating of 13-15. Patients were encouraged to
also complete a home exercise programme comprising
of daily walking and one further strength session on the
days when they did not attend rehabilitation classes.
Home programmes were reviewed at each session to
facilitate progress and influence changes in exercise
behaviour beyond the supervised programme. Following
completion of both the aerobic and resistance training, a
cool down was performed.

Class structure—education modifications

There was an overarching generic education programme
alongside disease-specific components. Generic topics
included diet, exercise, coping with breathlessness, target
setting and managing anxiety with the disease-specific
topics incorporating medications, symptom control/
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managing exacerbations and disease education. The
education sessions were based on those provided by both
teams in the traditional PR and CR classes, determining
commonalities and adjusting the sessions for relevance
as a generic group. They were delivered by a member of
either the PR or CR team for the generic topics. For those
disease-specific topics, a member of each team delivered
the education to the appropriate subset of patients.

Staffing

All BR classes had a minimum of three members of staff
(two registered and one assistant practitioner) during
the exercise session, and where possible, one member
of staff from each of the rehabilitation teams (one CR
and one PR). Qualified members of the MDT included
nurses, physiotherapists and occupational therapists with
at least 5 years experience in delivering rehabilitation in
their specialty

Data collection

Clinical outcomes

Process mapping identified the generic clinical outcomes
used by both the PR and CR teams. These were not
exhaustive due to the need for national data collection
(NACR (National Audit for Cardiac Rehabilitation) and
the RCP NACAP PR audit (Royal College of Physicians
National Asthma and COPD Audit Programme) by the
individual teams.

Generic clinical outcome measures were performed
at baseline and repeated at the discharge assessment
following completion of the 6-week BR programme.
Maximal exercise capacity (ISWT)”; endurance exercise
capacity (ESWT)'?; dyspnoea (chronic respiratory ques-
tionnaire - self reported - dyspnoea domain®/chronic
heart questionnaire - self reported - dyspnoea domain
(CRQ-SR-D/CHQ-SR-D))*; anxiety and depression
(Hospital Anxiety and Depression Scale (HADS))**; and
muscle strength (quadriceps maximal voluntary contrac-
tion (QMVCQ)) were all collected. The Dartmouth COOP
questionnaire was also used to assess generic functional
status.” Each question is a single-item measurement of
an aspect of functional status. It provides an indicator of
functional status, and the scores are ordinal and there-
fore presented as frequencies per response domain.
Higher scores are indicative of a worse health-related
quality of life.

Patients were classed as a completer if they achieved
75% of the programme (8/12 classes) which is standard
in clinical practice for those attending both traditional
PR and CR classes.

Statistics

This was a pragmatic service evaluation. Analysis was
primarily descriptive, that is, proportions and esti-
mation of means and SD. A paired t-test was used to
compare within-group changes in clinical outcomes
with between group changes compared using an

independent t-test and %* test. Data were analysed
using the Statistical Package for the Social Sciences
V.18 (SPSS).

Qualitative outcomes

A focus group methodology was chosen to enable discus-
sions to emerge between participants that were less
artificial than one-to-one semi-structured interviews.*’
Seven staff who were regularly involved in delivering the
BR programme were invited to attend one of two focus
groups which took place in October/November 2018.
Focus groups were conducted by three research asso-
ciates working in the Centre for Exercise and Rehabil-
itation Science team, all with experience in qualitative
methods. The first one research associate (AS) acted as
the main facilitator, asking the questions and ‘steering’
the discussion. The other two facilitators (ED and SC)
observed, took notes and prompted group members on
any discussions that needed further explanation in one
focus group each. The focus group schedule was devel-
oped in conjunction with the MDT and devised based on
relevant literature and experience of the team. The semi-
structured topic guide included open questions which
aimed to identify barriers and facilitators to delivering
this new rehabilitation programme, staff feelings about
working together, staff confidence in managing patients
outside their usual specialty and explore staff training
needs (see online supplemental box S1). Each focus
group was audio-recorded and lasted approximately 1
hour.

Qualitative data analysis

Data were transcribed verbatim by a professional tran-
scription service and analysed using thematic alnallysis.27
This approach follows six distinct stages: familiarisation
with data; generating initial codes; searching for themes;
reviewing themes; defining and naming themes and
producing the report.

AS carried out initial coding and four other members
of the team coded at least one transcript each to ensure
validity and consistency, and to enhance interpretive
authenticity (LH-W, MO, ED and SC). In addition, AS and
LH-W discussed coding and theme decisions throughout
data analysis, and other research team members met
regularly to review emerging themes, and to search for
and collate participant views.

RESULTS

Service development

After 18 months of integrated planning and education,
the service was commenced by reallocating both standard
PR and CR sessions to the novel breathlessness based
programme. Once the programme had commenced,
there have been minor adjustments to the service and
continued in-service training.
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Table 1 Baseline characteristics

Whole group

n=272 BR completers

CRD n=193 CHF n=79 n=164
Gender (male:female) 99:94 54:25 86: 78
Age (years) 68.02+12.3 70.6+13.4 70.25+10.6
Body mass index (kg/m?) 28.7+7.8 29.1+6.1 28.88+7.3
MRC dyspnoea grade (IQR) 3 (2-4) - 3 (2-4)
NYHA classification of heart failure (IQR) - 2 (2-3) 2 (2-3)
Pre ISWT (m) 212.3 (140.2) 210.2 (126.1) 225.6 (134.3)
Pre ESWT (s) 186.7 (122.4) 237.7 (211.6) 209.7 (142.8)
Pre QMVC (kg) 21.6 (10.7) 20.8 (7.7) 21.8 (10.1)
Pre HADS - anxiety 4) 8 (4.3) (4.3)
Pre HADS - depression .7) 2 (3.4) 6.6 (3.6)
Pre CRQ/CHQ-SR-D 4) 0 (1.4 (1.5)

~p<0.05.

.BMI, body mass index ; BR, breathlessness rehabilitation; CHF, chronic heart failure; CRD, chronic respiratory disease; CRQ/CHQ-SR-D,
Chronic Respiratory Disease Questionnaire/Chronic Heart Disease Questionnaire — Self Report — Dyspnoea; ESWT, endurance shuttle
walking test; HADS-A, Hospital Anxiety and Depression Score — anxiety; HADS-D, Hospital Anxiety and Depression Score — depression;
ISWT, incremental shuttle walking test; kg, kilograms; kg/mz, kilogram per metre squared; m, metres; MRC, Medical Research Council; NYH,
New York Heart Association; QMVC, quadriceps maximal voluntary contraction.;

Clinical outcomes

Two hundred and seventy-two patients (n=193 CRD
(COPD 126; asthma 15; Interstitial Lung Disease (ILD)
21; bronchiectasis 11; other 20) ; n=79 CHF (HF 36; HF
with preserved ejection fraction (HFpEF) 20; HF with
reduced ejection fraction 3; Myocardial Infarction (MI)
18; other 2)) were assessed and enrolled into BR. The
cause of CHF was ischaemic in 46 patients versus 33 non-
ischaemic; only 2 patients had an ICD in situ. Baseline
characteristics of the completers are described in table 1.
Those that dropped out of the programme were signif-
icantly younger, had a lower exercise capacity and were
less breathless.

One hundred and sixty-four patients (60%) completed
the programme (n=127 CRD (66%); n=37 CHF (47%)),
with a statistically significant difference in dropout rates
between pulmonary and cardiac (34 vs 53%, p<0.05)
patients. The outcomes for the completers are outlined
in table 2. All measures except HADS - depression and
chronic respiratory questionnaire (CRQ)/chronic heart
questionnaire (CHQ) - dyspnoea showed changes that
were clinically significant exceeding the MCID (minimal
clinically important difference) following rehabilitation,
where available from the literature. In context, MCID
for ISWT in COPD=40 m* and in HF=42 m*’; MCID for
ESWT in COPD=between 174-279 s*°; MCID for CRQ/
CHQ=0.5"" and MCID for HADS=-1.5.*

Statistically significant improvements (p<0.0001) were
seen in exercise capacity (mean change (95% CI): ISWT:
47.4m (35.3 t0 59.5); ESWT: 310.7 s (249.4 to 371.9)) and
quadriceps strength (mean change (95% CI): QMVC: 3.7
kg (2.3 to 5.2)). Quality of life measures (mean change
(95% CI): CRQ/CHQ - dyspnoea: 0.4 (0.1 to 0.6)) and

a reduction in the HADS (mean change (95% CI):
HADS-A: -1.6 (-2.1 to -1.1); HADS-D: -1.3 (-1.7 to
-0.8)) also showed a statistically significant improvement
(p<0.0001). Subgroup analysis showed significant within
group changes (p<0.005) for outcome measures except
the CRQ/CHQ - dyspnoea in patients with CHF; however,
there were no significant between group differences.

Frequency analysis performed on the COOP showed
improvements in six out of the nine categories; no change
was seen in social support, social activities and feelings
which patients scored as 1 (no impairment) (table 3).

No adverse events were reported during the time
period of the service evaluation.

Qualitative results

Qualitative focus groups took place 1 year after the new BR
programme had commenced. Seven staff members took
part (six women): one occupational therapist, three phys-
iotherapists, one nurse and two assistant practitioners.
The overarching theme identified from the analysis was
evolving perceptions with three emerging main themes
(collaboration and integration, service quality and future
challenges) and nine subthemes. Online supplemental
table S2 in the online supplement describes the findings
in detail (see Qualitative Themes and Sub Themes find-
ings Table) and also contains exemplar quotes.

DISCUSSION

More often than not patients with COPD have at least
one other chronic health condition which will have
implications for outcomes.” It is reported that of those
patients referred to PR, between 51% and 96% have
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within the group it did not meet the MCID and there-
fore may not be clinically relevant. Patients had positive
outcomes in both exercise capacity and health-related
quality of life that were both statistically and clinically
relevant as well as reflective of our traditional PR service
and UK national audit data.””* Compared with the study
by Evans et al,"” the cardiac group made similar improve-
ments in exercise capacity and quality of life scores. Due
to our inclusion criteria for the BR programme, patients
with differing respiratory conditions not just COPD were
included which may have accounted for smaller improve-
ments in outcomes. Pilot data from the REHAB-HF study
(2017)* suggested exercise capacity improved following
rehabilitation. However, these changes, although similar
to this study, were seen after a 12-week programme which
started while patients were in hospital.

The Dartmouth COOP has been shown to be valid
and responsive in patients with COPD* and it is simple,
reliable, quick and easy to perform and score. Improve-
ments in this cohort were seen in the domains relating
to physical fitness, daily activities, pain and quality of life,
all of which are known to improve with PR and CR using
other outcome measures. This suggests that patients are
engaging with self-management of their conditions in
order to gain these benefits.

Quuality standards and audits helped inform joining of
the two services. When initially looking at the design of
the service, staff were mindful of incorporating outcomes
that both services needed to report nationally and where
possible commonalities that would enable reporting and
evaluating the service possible.

BR has also allowed for the implementation of joint CR
and PR services, using the clinical skills and knowledge
of staff effectively, which in turn has benefitted patients
who attend. As a result of this, there has been an increase
in the number of cohorts provided, increasing capacity
and patient choice. This also helps to meet the expec-
tations of the NHS long-term plan. There were initial
reservations by staff (as outlined in the focus groups) but
following regular meetings of the teams to review both
service practices and paperwork, it became apparent
that there were more commonalities than first thought.
However, this programme is unique to the UK healthcare
system and may not be feasible in other countries due
to the structure and eligibility criteria for attending a
rehabilitation programme. This programme has enabled
both services to be able to offer more choice to patients
and integrate working with community rehabilitation
teams with a commissioning model in place. Other long-
term conditions may benefit (outside of pulmonary and
cardiac conditions) from the programme, but this would
require further evaluation.

In both COPD and CHF studies**™** comparing centre-
based or hospital-based versus a home-based setting,
no significant differences were found between the two
settings. One of the BR classes was held at a non-acute
hospital setting and recruited lower risk patients. Those
patients that tended to be more complex and sicker were

advised to attend at the hospital-based BR class. Polar
monitors were worn by patients that were identified as
potentially presenting with exercise-induced compli-
cations otherwise it was felt HR and BP checks prior to
commencing each exercise class was sufficient for moni-
toring the stability of the patients.

Although there were a higher proportion of drop-
outs in the CHF group, documentation did not show a
trend or particular reason to account for this. Reasons
given were typical to those described by patients drop-
ping out from traditional rehabilitation programmes for
example, transport, family commitments, comorbidities.
The programme was designed for older patients with HF
and therefore there may have been a bias towards those
with HFpEF who historically are older patients. This may
have contributed to the high number of dropouts in
this group also. A limitation to the study, is there was no
control group; this was due to it being a service reconfig-
uration and evaluation. However, compared with tradi-
tional PR classes, similar outcomes were found. If time
had allowed, further qualitative analysis of the patients’
experience would have provided useful information to
inform future developments of the service and quality
improvement.

Due to there being general similarities in core topics
of the educational component, it made delivery of the
majority of the education to both cardiac and respira-
tory patients feasible while tailoring some of the disease-
specific information.

For BR rehabilitation to be truly generic, the interven-
tion needs to be patient focused which includes an inter-
vention to address exercise capacity and also dyspnoea,
psychological and educational needs of patients and
carers.

CONCLUSION

We anticipate that this model may be feasible to grow
with the provision of generic rehabilitation to other
chronic conditions whose core complaint is breathless-
ness. Being able to see more patients with fewer resources
in a combined programme will increase capacity in the
separate disease-specific classes for patients with more
complex needs. Given the significance of comorbid
disease it is an approach that warrants further consider-
ation.
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