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Chapter 1 Overview of SPHERe
Welcome to The Supervised Pulmonary Hypertension Exercise Rehabilitation trial
(SPHERe).
You have been given this manual because your rehabilitation centre is taking part in the SPHERe
randomised controlled trial (RCT).
SPHERe is a research study designed to compare the effects of including people with Pulmonary
Hypertension (PH) in existing cardiopulmonary rehabilitation programmes versus standard physical
activity advice (best practice usual care). This is where we need your help.
In this manual we cover:
•

Background to PH

•

The SPHERe trial design and why it was funded,

•

How to standardise the intervention for trial participants,

•

How to record data,

•

Other reporting procedures for the trial.

This manual should tell you everything you need to deliver the SPHERe programme intervention. If
you have any questions or concerns about any aspect of the trial that you cannot find answers for
in the manual, then please contact Dr Gordon McGregor (Chief Investigator) Mr Stuart Ennis
(Research Fellow) or Sharisse Alleyne (Trial Manager) on 02476 151343.

Dr Gordon McGregor

Stuart Ennis

Sharisse Alleyene

Chief investigator

Research fellow

Trial Manager
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1.1 Background: pulmonary hypertension
Pulmonary Hypertension (PH) is a group of diseases characterised by a progressive increase in
pulmonary vascular resistance leading to right ventricular failure. PH is defined as an increase in
mean pulmonary arterial pressure (mPAP) ≥25 mmHg (assessed by right heart catheterisation [RHC]
or echocardiography), and normal or reduced cardiac output [1]. Symptoms of PH include:
breathlessness, reduced exercise capacity, fatigue, chest pain, palpitations, fainting and oedema
which can worsen as the disease progresses (Figure 1 below).

Fig. 1 The progression of PH over time, as measured by hemodynamic parameters.
NYHA; New York Hospital Association functional class, CO; cardiac output, PAP; pulmonary artery pressure, PVR;
pulmonary vascular resistance,
Reprinted from Bhatnagar A, Wiesen J, Dweik R, Chaisson NF. Evaluating suspected PH: A structured approach. Cleve
Clin J Med 2018; 85(9):707-716. doi:10.3949/ccjm.85a.17097. With permission from The Cleveland Clinic Foundation.
© 2018. The Cleveland Clinic Foundation. All rights reserved[2]
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As the condition progresses, pulmonary and cardiovascular haemodynamics are increasingly
compromised, often during minimal physical exertion [3, 4]. As a result, exertional breathlessness,
fatigue and syncope are the most common symptoms, impacting profoundly on health-related
quality of life (HRQoL), morbidity and mortality [5].
There are five distinct subgroups of PH: [6]
Group 1 –Pulmonary arterial hypertension (PAH)
Group 2 - PH due to left heart disease
Group 3 - PH due to lung diseases or hypoxia, or both
Group 4 - Chronic thromboembolic PH (CTEPH)
Group 5 - PH with unclear multifactorial mechanisms.
These further break down into a total of 57 sub-diagnoses depending on the underlying aetiology
see fig.2 below

Normal artery

Group 1+2.

Group 3. Lung disease

Group 4. CTEPH

Fig. 2 Pulmonary artery structure by sub-group (Excerpt taken with permission from British Lung foundation [7])

1.1.1 Burden of PH disease/epidemiology

PH is uncommon. In the UK, there are about 10,000 diagnosed cases of group 1 and 4 (PAH and
CTEPH[8]). It is not known how many people have PH secondary to heart and respiratory disease
(groups 2 and 3) but it is likely to be considerably more than people with groups 1 and 4.
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Half of those with diagnosed PH will die within two to four years of their diagnosis although survival
can vary depending up on PH sub group [8].
People with PH receive PH specific treatments or even surgery to try and slow down the
progression of the disease. These are expensive and sometimes invasive treatments that are not
always effective.[9]

1.1.2 Rationale for exercise in people diagnosed with PH
There are many similarities between PH and other conditions like Chronic Obstructive Pulmonary
Disease (COPD) and Chronic Heart Failure (CHF); in fact, these conditions often co-exist [5]. For
people living with these conditions, exercise-based rehabilitation is currently recommended by
NICE [10], and the British Thoracic Society [11], supported by a considerable evidence base [12].
Exercise-based rehabilitation can improve fitness in these populations, and increase people’s ability
to ‘self-manage’, which may lead to health benefits and reduced need for care [12, 13]. Thus,
exercise may also help people with PH due to underlying cardiac and pulmonary disease (groups 2
and 3) [5, 10]. In PH groups 1 (PAH) and 4 (CTEPH), exercise-based rehabilitation appears to be safe
and may have other health benefits [14]. Recent UK recommendations support a conservative
approach to exercise, under the supervision of appropriately skilled practitioners for these patients
[15, 1]. However, exercise rehabilitation has not yet been adequately tested in the other PH
subgroups (groups 2, 3 and 5) nor has it been tested in an out-patient setting in the UK [19, 9].

1.1.3 Safety of exercise and PH
Exercise training might increase the risk of serious adverse events for some people with PH, due to
reduced cardiac output, arrhythmias, pulmonary venous congestion, and hypoxemia [4]. In people
with unstable PH exercise training may even cause right ventricular fibrosis, left main coronary
artery compression and even sudden death.
Despite historical concerns about the risks of exercise, recent studies suggest that rehabilitation is
safe and effective in people with stable moderate risk PH [17,18]. In the largest study to date
investigating exercise and safety in PH,[19] 14% of patients had adverse events, and most
11
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symptoms were mild (dizziness, fatigue, desaturation) or not directly related to exercise (chest
infection, syncope several hours after exercising).
The risk of adverse events during exercise for people with PH is likely to be no greater therefore
than that for other heart and lung disease patients already commonly included in rehabilitation
programmes in the UK.
The potential risk of exercise for people with unstable PH, means there has been a reluctance to
provide exercise rehabilitation at all for this population [20]. People living with PH are mostly
excluded from existing rehabilitation centres and therefore cannot access the potential benefits of
exercise. This is what SPHERe aims to investigate: whether t people with stable PH could potentially
benefit.

Patient concerns about exercising
Another factor is that many people with PH have previously been advised against exercise, leading
to heightened anxiety about their condition and what they can or cannot do. Psychosocial factors
such as depression, anxiety and/or fear of exercise should therefore be addressed when treating
PH; this is a key part of the SPHERe programme. These psychological factors (referred to as
behavioural education from this point on to ensure participants are not wary of being labelled with
‘psychological‘ stigma) may be just as important as physical factors at predicting health-related
outcomes in people living PH [21, 22].

1.1.2 The need for a trial
There is some evidence that inpatient exercise rehabilitation may have a short-term benefit on
exercise capacity in people with PH. However, it is not known if exercise rehabilitation delivered in
an NHS outpatient setting is beneficial, safe or cost-effective. There is a need to test exercise
rehabilitation programmes in real-world settings. Also, current exercise rehabilitation interventions
for PH do not explicitly target modifiable behavioural factors. To address these evidence gaps, the
SPHERe clinical trial has been funded by the UK National Institute of Health Research (NIHR). This
issue has been recognised by the NHS as an important research question.
12
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1.2 Study design
The SPHERe research design is a clinical trial which will test two different treatments (interventions)
in people with PH (Fig.3, page 12). The two treatments are 1) the SPHERe programme; a structured
exercise programme with behaviour change support, and 2) best practice usual NHS care. The study
will run across multiple rehabilitation centres in England and it will record health outcomes and the
cost of treatment. The trial design is ‘pragmatic’ which means the study will run in the busy clinical
setting. We will invite slightly more patients to the SPHERe exercise programme than to usual care.

Overview of SPHERe Trial
Study design:

Pragmatic RCT

Centres:

10 to 20 rehabilitation centres across England

Participants:

Adults diagnosed with any PH subgroup (1 to 5)
352 participants:
- 189 invited to the SPHERe exercise programme
- 163 usual care

Interventions
SPHERe programme: An 8-week supervised exercise and behavioural education programme
with guided home exercise plan
Control group:

An individual 20 minute practitioner appointment, with the British Lung
Foundation ‘keep active’ information leaflet giving advice on safe and
effective physical activity

Outcomes:
Primary:

Distance walked (Incremental Shuttle Walk Test) at 4 months

Secondary:

6 Minute Walk Test, Questionnaire booklet: (health-related QoL, fatigue, selfefficacy, anxiety and depression) health utility, adverse events, time to
clinical worsening and WHO functional class.

Follow-up

4 and 12 months from randomisation
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1.2.1 Participants
All participants that have been consented for the trial will have been screened to ensure that they:
•

Have a confirmed diagnosis of PH based on right sided cardiac? catheterisation or
echocardiography as detailed in ESC/ERS guidelines [1];

•

Are aged 18 years or older;

•

Are physically limited by their condition;

•

Able to speak English;

•

Have been clinically stable (no hospital admissions or medication changes for at least a
month);

•

Live near enough to your rehabilitation facility to be able to attend throughout the
intervention; period (Although they are entitled to claim £10 per visit for travel subsidy);

•

Have no absolute contraindications to exercise [24,25].

1.2.2 Timescale of the SPHERe programme
There are two follow-up time points: four and twelve months from randomisation even though the
SPHERe programme intervention is planned to be eight weeks. This is to allow for all potential
interruptions and delays to the supervised exercise programme. Non-attendance may be due to
many different causes including fatigue, illness (PH related or not) medical appointments, or
apathy.
It is planned that a follow-up at four months will maximise the number of participants who are
compliant with at least half of the SPHERe programme by this time point.
Some participants will attend more consistently than others however, and those that complete 16
sessions in advance of the four months follow-up date should be encouraged to keep active so that
any improvements in fitness are not lost over time(see ‘after SPHERe:’ section 2.3).
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Screen/recruit

Inclusion criteria
1. Adults PH groups 1-5
2. Clinically stable
3. WHO class II-IV
4. English speaking
5. Travelling distance of centre
6. Ability to consent

Exclusion criteria
1. Exercise contra-indicated
2. Cannot attend centre or
participate in exercise
3. Significant mental health
problems
4. Unable to travel
5. Pregnancy

Baseline assessment

Randomise (n=352)
(1.15:1 ratio favouring intervention)

8-week SPHERe
Programme (n=189)

8-week control
(n=163)

1. Individual assessment/familiarisation
2. Supervised out-patient exercise
3. Behavioural education sessions
4. Guided home exercise plan

1. Physical activity advice

4-month outcomes assessment

12-month outcomes assessment

Fig. 3 Consort diagram for SPHERe
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1.3 Outcome measures
The primary outcome for the study will be distance walked at four months after randomisation,
measured using the ISWT. Other outcomes will include the six minute walking test (6MWT), clinical
status, health utility measures and a series of psychosocial variables (quality of life,
anxiety/depression etc) measured using questionnaires and at clinic appointments. Refer to the
outcomes assessment manual for more details on assessments.

1.4 Site Staff
Each SPHERe site will require up to three different people to perform all necessary roles. We realise
this may not be feasible for all sites. This will be discussed at each site prior to site set up.
We need:
1. A baseline and follow-up outcomes assessor (see outcomes assessment manual)
2. An intervention practitioner (see chapter 2) person/people who will be trained to deliver
the exercise and behavioural education.
3. A control practitioner (see control manual) who will deliver the best practice physical
activity advice. This may be the same person who acts as the intervention practitioner if
you do not have enough staff.

1.4.1 Blinding
In order to make the trial as fair as possible, the intervention group that each participant is
allocated to will be concealed from the follow-up outcomes assessor. This is known as blinding.
To maintain blinding, all follow-up data will be collected by staff not directly involved in
intervention delivery. The aim is to ensure that the outcome assessor who completes assessments
at four and 12 months is blind to the group allocation.
When undergoing their follow-up assessments, participants will be asked not to tell the outcomes
assessor about their group allocation (what treatment they had).

17
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Overview of the SPHERe Programme
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Delivering the SPHERe Programme
Referral to your service
Rehabilitation service design in the UK is variable, and this will be the case for SPHERe sites.
Participants randomised to the SPHERe programme will be invited to join existing cardio-pulmonary
rehabilitation exercise programmes running at each site. Trial participants will be invited to exercise
with people with a range of cardio-pulmonary disorders. Some hospital Trusts provide separate
cardiac and pulmonary rehabilitation programmes, whereas others treat both groups together. To
maintain consistency of delivery of the intervention package, participants, regardless of PH
subgroup, should be included in a cardiac rehabilitation programme wherever possible. For this
manual, this will be referred to as ‘cardio-pulmonary rehabilitation’.
You will receive SPHERe referrals from the trial team once each participant has completed their
baseline assessment and been randomised to the SPHERe programme. You will only see people
who have consented to the study?

Overview of SPHERe programme
The SPHERe programme has four components (see Fig 4, overleaf):

1

(Week 1) Individual assessment; this is for exercise prescription purposes and is separate from
the baseline assessment pre randomisation.

2

(Weeks 1 to 8) Supervised outpatient exercise sessions; Up to 16 sessions held twice weekly
over eight weeks, each session lasting for one hour, in an existing cardiopulmonary
rehabilitation programme. The first two of these sessions will be ‘familiarisation sessions’
where participants are closely supervised.

3

(Week 2-8) Behavioural education; These six half hour sessions will be delivered one to one by
a SPHERe practitioner before or after one of the weekly visits for supervised exercise. They
should be delivered in order.

4

(weeks 1-8) SPHERe home exercise plan; Participants will be asked to follow an individualised
home exercise plan at least once each week at home. They will record any home exercise

19

SPHERe Practitioner manual v1.0 03Apr2020
activity in their own participant workbook and the plan will be monitored each week by the
SPHERe exercise practitioner.

20

SPHERe Practitioner manual v1.0 03Apr2020

The SPHERe Programme
Individual assessment
Incremental shuttle walk test
Goal setting with Exercise practitioner

2 x 1 hour gym sessions per week for eight
weeks
· Individualised
· Monitor HR and RPE

30 mins one to one behavioural education
Session 1: Pacing/ fear avoidance Session 2: Motivation
Session 3: Managing emotions

Session 4: Managing
setbacks

Session 5: Stress management

Session 6 Long term
behaviour change

Home Exercise Circuit
• Performed 1-2 times each week at home
• Reviewed each week with exercise practitioner
• Exercises removed/new ones added as needed

Follow-up testing (four and 12 months).
Repeat all outcomes assessments with blinded
assessor
Fig 4. Components of the SPHERe programme
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Chapter 2: How to prescribe the SPHERe programme:
supervised exercise
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2.1 The SPHERe programme: supervised exercise
2.1.1 Individual assessment
Why is the ISWT repeated after the baseline assessment?
The ISWT will be repeated at the first appointment with the exercise practitioner. This is because a
participant’s walking or cardiovascular ability may have changed from their baseline assessment
You will need the results of the ISWT test done in the first appointment to accurately inform your
prescription of exercises.

First appointment (30-45 minutes)
Participants should have an individual assessment before commencing supervised exercise to gain
information on medical history, medication, and clinical parameters (i.e. height, weight, resting
heart rate and blood pressure, O2 saturation, blood sugars if diabetic, exercise/physical activity
history). This is standard practice in most cardiopulmonary rehabilitation centres. A full
examination before exercise and close monitoring during exercise assessment is crucial to minimise
adverse events in this population. Current exercise tolerance/capacity of participants will be
assessed via the ISWT to inform exercise prescription starting intensity, (see Appendix 1 for ISWT
protocol).
There is space at the start of the SPHERe exercise prescription booklet to record the individual
assessment

2.1.2 Standardisation of the SPHERe exercise programme design
The SPHERe exercise programme adheres to international rehabilitation guidance. The British
Association of Cardiovascular Prevention and Rehabilitation (BACPR[24]), American College of
Sports Medicine (ACSM,[25]) and the American Association of Cardiovascular and Pulmonary
Rehabilitation (AACVPR,[26]) guidelines for exercise prescription give defined levels of duration,
frequency, intensity and type of exercise for cardiopulmonary rehabilitation (see table 1, overleaf).
The guidelines are sufficiently flexible for exercise programmes to be delivered in several different
23
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ways, dependant on staffing resource, facility and time available, whilst still adhering to a
standardised protocol.
Trial interventions need to be standardised. If too many individual adaptations/variations are
included then it is difficult to say with certainty that any observed effects are due to the
intervention. Clinicians reading reports of a study with a standardised protocol should be able to
critically appraise the intervention used in order to assess its relevance and apply to their own
clinical setting. A separate process evaluation will monitor how much variability there is between
sites in exercise dose. Therefore duration (minutes of cardiovascular exercise per session) and
intensity (average heart rate and rating of perceived exertion [RPE] and dyspnoea [DYS]) will be
recorded for all participants for every session.
Table 1. Recommended cardiopulmonary exercise guidelines
Source

Frequency
(per week)

Intensity (HR)

Intensity
(RPE,DYS)

Duration

Type

BACPR[24]
(2018)

3-5

60-80% Max.
heart rate
40-70% HRR

11-13 (3-4)

20-60 mins

Aerobic

ACSM[25]
(2018)

3-7

40-80% HRR
(10 beats
below the
ischaemic
threshold)

11-16 (3-4)

20-60 mins

Aerobic

AACVPR[26]
(2007)

2-3

40-70% HRR

11-14 (3-4)

20-60 mins

Aerobic

*HRR =Heart Rate Reserve
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If the exercise dose i.e. duration, intensity and frequency, is clearly recorded and standardised then
the SPHERe intervention will be reproducible. This is essential to training and future use in clinical
settings beyond the trial. Other researchers may wish to reproduce the intervention in the future
and if the number and type of adaptations/variations are clearly documented, this will be much
easier.

2.1.3. Supervised Outpatient Exercise sessions (Week one onwards)
Principles of exercise prescription
After completing the individual assessment, you as the intervention practitioner will then
prescribe/outline the SPHERe exercise programme for the next 16 sessions spanning eight weeks.
Before and during every exercise session, a discussion with the participant should determine what
they think they can do without severe breathlessness and how the prescribed amount of exercise
can be gradually achieved so that the participant feels in control. The first week is for familiarisation
to help them become accustomed to the gym. After the first week of familiarisation, the participant
should be made to feel suitably confident to start and be able to follow their exercise programme
with only occasional supervision and advice from you.

Starting levels of exercise
These should be calculated from the results of the individual assessment. Resting heart rate (RHR)
should be recorded after the participant has sat still for 15-20 minutes at the end of the medical
history consultation with the practitioner. The peak heart rate response from participants during
ISWT can be used as the maximum heart rate (max. HR) required to calculate 40-70% heart rate
reserve using the Karvonen formula (overleaf)
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Target heart rate (40-70%) = ([max. HR –RHR] x training %) + RHR
(BACPR guidelines 2017).
Worked example
If a participant has a RHR of 65 after sitting for 20 minutes and achieves a Max HR of 123 during the
ISWT.
To calculate the 40-70% heart reserve which is the target for exercise
Minimum training heart rate:
123 (max. HR) – 65 (RHR) = 58
58 x 0.40 (min. Intensity) + 65 (RHR) = 88 beats/minute

Maximum training heart rate:
123 (Max HR) - 65 (RHR) = 58
58 x 0.70 (max. Intensity) + 65 (RHR) = 106 beats/minute
The training heart rate zone will therefore be 88-106 beats per minute.

2.1.4 Familiarisation sessions (Week one: two sessions)
Exercise supervision and support are delivered on an individual basis during two one-on-one
familiarisation sessions in the first week of the programme, and reinforced following this, by the
wider rehabilitation team. Familiarisation sessions, conducted within the cardio-pulmonary
rehabilitation programmes, will enable participants to build confidence, whilst the intervention
practitioner refines and optimises their exercise prescription, whilst inducting them into the
gym/class setting. During this first week, practitioners will begin to introduce the principles of
behavioural educational support (see below Section 3.2). This involves introducing coping strategies
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to combat anxiety about breathlessness during exercise. The home exercise circuit should also be
introduced during the second of these sessions.

Introducing the Borg scales of perceived exertion and dyspnoea
The Borg scales of perceived exertion and dyspnoea (breathlessness) [27] should be introduced to
the participant at the individual assessment so that target heart rate can be ‘crosschecked’ with the
subjective perception of both the participant and the practitioner. Experience and judgement will
be required to ensure that duration and intensity of exercise are realistic whilst still providing a
beneficial exercise response. It is preferable to initially err on the lower side of recommended
cardiopulmonary exercise guidelines (Table 1) so as not to create undue anxiety around excessive
fatigue and breathlessness of participants. The duration of exercise should be increased by 1-5
minutes per session until therapeutic levels of exercise are achieved i.e. at least 20 minutes are
reached [24]. Likewise, intensity levels can then be increased until the desired level is reached. Care
must be taken to foster a positive, non-threatening experience during the first few occasions when
the exercise prescription is progressed. The aim is to increase their confidence and enjoyment of
exercise, even when it becomes more challenging?

Principles of overload
The intensity of exercise should be high enough to stimulate beneficial adaptations by gradually
overloading the cardiovascular and musculoskeletal system. This must be standardised and
monitored at each session. Participants will record heart rate during exercise sessions as well as the
Borg Rating of Perceived Exertion (RPE) and Dyspnoea scale [27] (see appendix 2). These measures
used in combination will dictate when the relative intensity of exercise is no longer providing
sufficient overload and should hence be increased i.e. when they are below the target range.
Participants should record heart rate and RPE and dyspnoea score during each period of exercise in
the session to allow averages to be calculated for each session.
Exercise progression
The frequency and rate that participants are progressed will be based on the individual feedback
received from the participant, both through discussion with you and based on findings recorded on
27
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the SPHERe exercise prescription booklet. It should be a shared decision between the participant
and practitioner after discussion. If the average peak heart rate, RPE or dyspnoea score for an
exercise is below the target range prescribed then the duration and/or intensity of the exercise
should be increased for the next session if the participant is willing.

Participants may misunderstand RPE, or misreport RPE after exercise (27)
You MUST check RPE scores whilst they are exercising during the familiarisation
sessions. You will also get a more accurate indication of their RPE by direct
observation.
Finally, if possible you should review the programme with the participant each week, and discuss
and agree the progressions for the next session. This is important so that the participant becomes
aware of the importance of their feedback and also so they feel involved in the process.
Specificity of exercises to daily activities
Participant goal setting should be encouraged from the first assessment so that the exercise
prescriptions are linked to the individual goals of the participants e.g. to walk to the local shops and
back, get out of a chair more easily, bend over to pick objects up etc. The aim is to increase exercise
capacity and there is evidence that linking exercises to daily activities can encourage adherence
(29).

2.1.5. Functional and Muscular Strength and Endurance (MSE) exercise (week two onwards)
Many people with PH experience muscle dysfunction, muscle atrophy and severe dyspnoea, which
combine to make many Activities of Daily Living (ADLs) difficult, ultimately reducing quality of life.
Functional exercises (whole body exercise that replicate ADLs; i.e. sit to stand) and MSE exercise,
may help restore muscle function and reduce atrophy. These exercises may be as beneficial to this
population as aerobic exercise. Therefore, MSE exercise should be included in participant exercise
programs as soon as possible, e.g. from week 2 onwards.
Each centre will have different capacity for delivering these exercises and so the following
standardised principles should be included:
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•

Four to six resistance or functional exercises should be given, dependant on fitness level.

•

All the major muscle groups should be included; chest, back, shoulders, legs, core
(abdominal/lower back) and arms.

•

Compound (more than one muscle) rather than isolation (single muscle) exercises should be
used.

•

Functional (whole body) movements should be included, particularly those that involve
rotation.

•

The Borg CR 10 scale should be used with the intensity of 4-6 (CR10) after two repetitions
[28](see appendix 2).

•

Older adults (>65years) or those new to exercise, should perform 10–15 repetitions to
improve strength [26].

•

2-3 sets will improve strength and power [26] and should be progressed as applicable.

2.1.6 Completing the SPHERe exercise prescription booklet.
During the supervised exercise sessions, participants should be given their SPHERe exercise
prescription booklet to refer to. Within the booklet, there will be information about their
individualised exercise prescription and space for participants to record heart rate and RPE
breathlessness scale responses themselves. The exercise prescription booklet is a shared document
that the practitioner will keep at the rehabilitation centre and review each week with the
participant and amend regarding progression. At discharge a photocopy of the booklet can be kept
in the patient notes at each centre as a record of their activity on the rehabilitation programme.
The original booklet will be returned to the SPHERe research team
Peak heart rate and RPE/breathlessness should be recorded during each exercise i.e. each station in
a circuit or each aerobic exercise in a gym programme. Following the MSE exercises, the number of
sets, repetitions and RPE (using the CR10 scale [28]) should be recorded for each MSE exercise.
Initially the SPHERe exercise practitioner will complete the exercise prescription booklet with the
participant, highlighting the importance of recording heart rate and RPE during and not after
exercise. Participants should be able to independently record intensity following the two
familiarisation sessions although in some cases more support will be necessary. Following the
session, the practitioner must review the SPHERe exercise prescription booklet.
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Fig.5 Example of a completed SPHERe exercise prescription booklet, completed by the participant (red) and then reviewed by the practitioner (blue).
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The peak heart rate during each exercise and RPE should be averaged for each session and
recorded at the bottom of the programme card along with the total duration of cardiovascular
exercise (see Fig.5). This will not include warm up or cool down. Below this the SPHERe exercise
practitioner should consider whether the average heart rate is within the target heart rate zone and
secondly whether the participants RPE/Dyspnoea scores suggest they should be progressed.
Likewise, the MSE exercise should have the sets, repetitions or resistance progressed if the RPE
scale is lower than 3-4. The SPHERe exercise practitioner should then alter the exercise prescription
as necessary. It is expected that unless there is particular medical issue, participants working within
target heart rate range (40-70 HRR) and RPE (11-14) should be encouraged to increase their
exercise duration at least every second session. [24]
This may need a separate heading as it is about progression rather than how to complete the form
Regarding MSE exercises, one general rule for progression is that if participants can perform 20
repetitions on their second set [24] then the resistance is almost certainly too low to produce an
adaptation in strength [28]. Therefore, it should be increased, allowing for the fact that perhaps as
few as 8-12 repetitions can be performed at the new resistance level.
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The SPHERe home exercise plan
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2.2 SPHERe Home exercise plan
In addition to the supervised outpatient exercise plan, SPHERe participants should be encouraged
to follow the SPHERe home exercise plan at least once each week. In the first week of
familiarisation sessions, you should show participants the range of standing and chair-based
exercises and explain how to do them at home.
The practitioner will demonstrate the warm-up and mobility exercises as part of the supervised
exercise session. Participants and practitioners should then discuss, try and select 6-8 of the longer
menu of exercises (Fig. 6, below) depending on the participants limitations, preferences, home
setting and ability level. This should be discussed at the end of the second familiarisation session
and may take up to 30 minutes.

Fig.6 Examples of exercises contained in SPHERe home exercise plan

At least one exercise from each group should be included for a balanced programme. The
participant is then encouraged to perform the selected exercises in a ‘circuit’ i.e. one after another
and repeated as required. The individual exercises images and coaching points are laminated and
kept on a fob. An individualised SPHERe home exercise plan can be created for each participant to
take home on the fob and use to remind them, which will hopefully encourage adherence.
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Participants will be given the SPHERe participant workbook at the individual assessment and asked
to bring this to each SPHERe appointment. It contains the SPHERe home exercise plan record sheet
to record duration and exertion/ breathlessness each time they do a home workout. At every
appointment, you should review the home exercise plan with the participant and progress,
adjusted dependant on the feedback from the participant.

Review the SPHERe home exercise plan record sheet each week before, after or
during one of the sessions. You should then record the home exercise activity in
the participant’s SPHERe exercise prescription booklet.
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Fig. 7 Practitioners should review the SPHERe home exercise record sheet contained in the SPHERe participant
workbook each week. Don’t forget to initial it!
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2.2.1 Weekly review
Each week before after or during one of the supervised exercise sessions, time should be taken for
the SPHERe exercise practitioner to review the participant SPHERe home exercise plan record sheet
(see Fig 7, above) and discuss this with the participant. The aim every week is to:
•

Discuss any issues with particular exercises, reasons for non-adherance;

•

Demonstrate certain exercises again if required

•

Provide alternative exercise cards if necessary

•

Progress the exercise plan to ensure the correct intensity is being achieved.

The duration and intensity of home exercise should be recorded at the bottom of the SPHERe
exercise prescription booklet. This is recorded by the exercise practitioner each week in case the
participant should lose their home exercise record sheet or become uncontactable for any reason.
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Chapter 3: Behavioural education sessions
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Chapter 3: Delivering the SPHERe programme: behavioural
education sessions
Once each week, either before or after one of their supervised exercise sessions, participants will
receive a one-to-one 30 minute behavioural education session with the exercise practitioner. They
should have six behavioural sessions in total.
The ‘coaching’ sessions (participants during the feasibility study preferred this term ) for each
participant will be scheduled by the SPHERe exercise practitioner during the first assessment
appointment. This will be explained and each participant should record the dates and times for
their coaching sessions in their own SPHERe participant workbook.
Dependant on which type of PH participants have, they may have already received some education
about living with their condition. Some people may have had heart failure or COPD specific
education in a group as part of the cardiopulmonary rehabilitation programme at each centre. The
SPHERe behavioural education sessions are designed to enhance motivation and adherence to the
SPHERe exercise programme and will complement the condition specific advice participants
receive. The education will focus on factors that affect exercise adherence such as goal setting,
motivation, avoiding setbacks and fear avoidance of breathlessness.
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Session 1: Introduction to behavioural education/
Motivation
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3.1 Session one: Introduction to behavioural education sessions/motivation

Aim of session: To introduce behavioural education, goal setting and motivational
interviewing questions to allow the participant to reflect on their challenges and
opportunities and their own motivations to comply with the physical activities and
the plan over the remaining weeks.

It would be useful to begin the first behavioural educational session with a brief explanation of the
aims and benefits of the sessions, covering the following points (5 minutes):

1. Introduce the behavioural education sessions as an integrated part of the whole SPHERe
programme and that they will help the participant get the most out of the exercise
programme and life in general.
2. Explain that we know from previous studies and behaviour change theory that managing a
long-term condition and adapting behaviours requires us to understand how our thoughts,
experiences, feelings and emotions can impact on what we do.
3. In order to gain the most out of the prescribed physical activities, it is important that
participants are confident and motivated to adhere to the plan.
4. Remember to be show empathy by showing you understand that positive change can be
challenging due to anxiety, fear, past experiences or worry about the future so together over
the following six weeks you will work together to address all of these.
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3.1.1 Motivation
Motivation is the desire to act and move toward a goal. It is the difference between getting up
before dawn to go to the gym and sitting around the house all day. It is the crucial element in
setting and attaining one's objectives—and research shows that people can influence their own
levels of motivation and self-control.
Motivation is either:
Extrinsic, whereby a person is inspired by outside forces—external reward, e.g. to work for money
or to avoid punishment; e.g. obey the law, pay our bills on time
Intrinsic, whereby the inspiration comes from within a person. This can be more useful as it is
sustainable.

Session 1 Task 1: Discuss with your participant (10 minutes)
The following questions will allow exploration of motivation:
1. “What are the benefits of making the changes we have discussed so far? “
Relate back to the participant goals. This could be related to increased activity
2. “ What are the benefits of continuing with these changes to help manage
your condition”
3. “On a scale of 1 to 10 (10 being high and 1 being low), what is your desire to
make/continue the changes and achieve your goal?”
4. “What would help you get a higher score?”
The conversation will then be guided dependent on the responses given, using the
motivational interviewing techniques discussed in the training.
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2.2.1.2 Goal setting
Patient goals should be discussed and agreed during the individual assessment. These should follow
the SMART criteria (Fig. 8) and should crucially these come from the participant themselves,
facilitated by the intervention practitioner.

Fig. 8 SMART criteria for effective goal setting

Frequently people living with a chronic long-term condition can become demotivated, depressed
or apathetic about life and may need your assistance to arrive at realistic and achievable targets
that will tangibly make a difference to their lives. If your participants are vague or unable to give
goals of their own, you can help them with this process. For example, you can substitute health
related targets from their assessment i.e. walk further on the ISWT by four month follow-up, or aim
to attend at least one exercise and educational session each week for eight weeks , or complete the
home exercise circuit once each week. However the goals will be more meaningful, and hence have
more chance of success if (a) the participant thinks of a goal themselves, and (b) it is specific to
their life.
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Examples could include:
•

“I will be able to walk to the shops without having to stop due to breathlessness by the end
of the eight week programme”

•

“I will make myself leave the house three times a week by the time I have my follow-up
assessment”

•

“I will go fishing again with my friends by the time I finish the SPHERe programme”

•

“I will play nine holes of golf again by the time I finish the SPHERe programme”

•

“ I will climb a flight of stairs without stopping by the time I finish the SPHERe programme”

Not all of these examples would be realistic for all participants, particularly given the timescale of
the trial, although longer term goals could be set with an intermediate goal set for the end of the
SPHERe programme. It is important that this process is time scaled for the eight week programme
so that participants know that their goals will be reviewed again at the end of eight weeks with
their practitioner. Goals should be written in the SPHERe participant workbook and signed by both
parties as an informal ‘contract’. This small action can significantly improve adherence and
consequently results.

Session 1 Task 2: Setting goals (10 minutes)
1. Talk through the goal setting diagram (Fig. 8) and what SMART means
2. Ask the participant to think of some goals they would like to set and then
complete the corresponding chapter in the SPHERe participant workbook
3. Pick one goal and apply the SMART principles on the worksheet
Tip: if they struggle with ideas, one goal could be to finish the SPHERe
programme.
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Summary (5 minutes)
Summarise the key points covered in today’s session:
• Learning to accept and understand what our motivations are will help us set
goals, plan and achieve with higher probability of sustainability.
• Understanding potential obstacles and challenges is a part of this process.
Thank the participant for their time, remind them about the pacing worksheet and
inform them that next week you will be discussing managing setbacks with them.
Remind the participant to record the time and date of their next appointment in their
workbook.
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Session 2: Fear avoidance of exercise and pacing of activities
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3.2 Session two: Fear avoidance of exercise and pacing of activities

Aim of session: To help the participant understand that living with pulmonary
hypertension can cause anxiety, and that the anxiety can lead to a feeling of fear.
This fear can then lead to avoidance of certain activities (especially those which may
cause breathlessness) which in turn can reinforce anxiety. In order to build activities,
pacing will allow steady progress and also help build confidence in achieving goals.

Reflection (10 minutes)
Once you have welcomed the participant back, please start the session with a reflection of the
previous week. We suggest using the following:
ü How has your week been?
ü Did you have any questions from what we discussed last week (motivational interviewing)?
ü Review home diary and progress with doing their home exercise circuit.
ü Ask what the particular challenges of that week have been and what have been the
opportunities and successes.
The remainder of the session will focus on fear avoidance of physical activity
3.2.1 Fear avoidance of physical activity
The following task will give an indication into knowledge, attitudes and beliefs the participant has in
relation to PH and engaging with physical activity. It will then also allow you to tailor your discussion
based on what is revealed and whether the education session then has to focus on information
regarding cause and management including movement and activity.
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Session 2 task 1: Discussion of unhelpful beliefs (5 minutes)
The following questions will help you to gain a better understanding of the
participant’s beliefs and attitudes which can also be interlinked to the fear avoidance
as described above.
1. “What is your understanding of pulmonary hypertension?”
2. “How does your condition impact on your life?”
3. “What are your views on physical activity or exercise in relation to your condition
and why?”

Fear Avoidance
Fear of physical activity in relation to chronic breathlessness is an important factor promoting
impairment, disability and depression. Fear-avoidance belief describes the behaviour of avoiding
activity or movement due to a perception that it can cause symptoms i.e. breathlessness. The concept
of fear avoidance behaviour was first developed in relation to patients with chronic musculoskeletal
pain, but was widened to also include the negative association between activity and the onset of
breathlessness in conditions such as PH. Research has indicated a negative association between fear
of exercise and health-related quality of life [30].
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Fig. 9 Excerpt from the British Lung Foundation Keep Active booklet [7]

Session 2 Task 2: Discussion of fear avoidance (5 minutes)
1. Introduce the concept of fear avoidance to the participant as described
above (Fig. 9)and ask the

participant:

“Do you ever avoid activities due to fear of breathlessness?”
2. Ask whether they can relate to this idea or perhaps know someone else who
might be fearful and avoid an activity. The aim is to generate discussions
around what thoughts, information and emotions may lead to fear avoidance
and the evidence for these thoughts.

Compared with those less affected, patients with high levels of fear avoidance behaviour have:
•

Lower participation in cardiopulmonary rehabilitation

•

Lower levels of physical activity generally
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•

Decreased muscle function

•

Decreased health-related quality of life

•

Increased anxiety and depression

Therefore, it is crucial that this negative pattern of thinking is challenged to overcome this early in
the SPHERe programme.

3.2.2 Pacing

Following on from fear avoidance, pacing activities will help the participants gradually increase the
amount of exercise they can do without causing extra discomfort. Through exploring pacing with
the participant you will teach them how to effectively manage their activities, exercises and daily
tasks. The concept behind pacing is the management of energy, which will gradually increase with
time if pacing is implemented.
Some forms of chronic fatigue and breathlessness are thought to be maintained by ‘boom and bust’
patterns of activity – the individual will be active when they are feeling well but will often ‘overdo’ it,
leading once again to high levels of fatigue and breathlessness(see fig 10, overleaf[31]). Pacing is a
technique whereby activity is increased from a low baseline in a controlled manner – the idea is to
make activity more consistent and less dependent upon how the individual is feeling. It should be
noted that current evidence for pacing is somewhat equivocal [32].
Inactivity
A period of inactivity can also lead to frustration of not achieving goals or lower level of productivity.
This can be due to brief periods of illness or not being able to attend appointments. This frustration
of feeling behind and wanting to catch up can then lead to over activity when an individual may feel
they are able to achieve more on a particular day because they may be having a “good day”.
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Fig.10 the boom bust approach and the resulting decreasing overall level of activity [31) Reproduced from [It’s not all in ME mind, doc, Crawley and Chambers 90:ep92ep97,2005] with permission from BMJ Publishing Group Ltd
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Session 2 Task 3: Pacing discussion (5 minutes)
Guidance:
1) (a) Ask the participant:
“How much activity do you do on an average day?”
“What is it you do and how long do you spend on each activity?”
(b) Pick one activity to focus on for the pacing, this could also be linked to
exercise amount and level. The key idea is to tailor the pacing advice to the
individual.
Ask the participant to estimate how long they can do the activity before their
symptoms or breathlessness may start to increase. For example during walking,
the period up to the point of symptoms becoming more recognisable is known
as the Safe Zone and is consistent with a score of 3-4 on the Dyspnoea scale.
This is the amount of activity that can be safely done before overdoing it. It may
be five minutes or less and will vary between people.
2) This brief discussion should be the starting point for the amount of activity the
participant can comfortably engage in. The aim is to encourage a slight increase
in activity gradually after the symptoms do not worsen at that level (this could
be an extra minute of walking for example after a few days). The participant can
then continue to increase levels at regular intervals, but it is important to
monitor progress.
3) Encourage participants to have a break during the activity and the key to this is
stopping before the breathing gets out of control (above 3-4 on the Dyspnoea
scale). During the rest period, you can encourage breathing exercises,
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relaxation, stretching, or a form of distraction such as listening to music or
reading a book.
4) In addition to time, pacing activities can also be achieved by using techniques
such as number of repetitions (related to an exercise) and gradually increasing
the number of repetitions, distance walked or shirts ironed, rooms vacuumed.
The same principles however, apply regardless of technique used to pace, the
aim is to gradually increase the amount of activity.
5) Most tasks and activities can be broken down into manageable stages. Setting
realistic goals is also an important part of pacing.

More advice on pacing strategies [34]
Tell participants to:
• Plan your day: Don’t try to fit too much in—allow plenty of time to carry out
tasks so that you don’t have to rush.
• Pace yourself: Cut bigger tasks down into smaller manageable parts. Use your
‘positions of ease’ when you get breathless. Allow for plenty of rest periods
between each task.
• Prioritise tasks: Which tasks can wait until you feel less breathless?
• Adapt tasks: Can you sit down to complete the task? Is there a simpler way to
complete the task?
•

Delegate: Can someone help you with the task?

Remember to advise the participant that when they are feeling better or having a good day there is
a higher risk of overdoing an activity and entering the over-activity and under-activity cycle again.
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The aim of pacing is to avoid exacerbations and gradually increase confidence, control and amount
of activity.
Tip: Review pacing at each session: challenges and successes and then address these as appropriate
with suggested techniques and adjustments in time spent on each activity or recognising of
symptoms getting worse in order to achieve a baseline.

Summary of fear avoidance (5 minutes)
Summarise the keep points covered in today’s session:
• Thoughts of fear of an activity can lead to avoidance which could have a
detrimental impact on health (both physical and psychological).
• However understanding this and using skills that will be discussed during the
sessions will help break this cycle including pacing.
• It is quite common that people with PH may underdo their activities or overdo
on a good day, through pacing and planning you can learn to manage the day
better and gradually build on the amount you can do to a level that is suited
for you.
Thank the participant for their time, remind them about the pacing worksheet and
inform them that next week you will be discussing managing emotions with them.
Remind the participant to record time and date of their next appointment in their
workbook.

53

SPHERe Practitioner manual v1.0 03Apr2020

Session 3: Management of emotions: tackling
mood/unhelpful thoughts
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3.3 Session three. Management of emotions: tackling mood/unhelpful thoughts

Aim of session: to introduce the cognitive behavioural framework though awareness
of the link between thoughts, emotions and behaviours. Educating the participant to
distinguish between an automatic thought and an emotion. To introduce unhelp
thoughts patterns and how they can monitor their thought processes using a
thought diary.

Reflection (10 minutes)
Once you have welcomed the participant, please start the session with a reflection of the previous
week:
ü How has your week been?
ü Did you have any questions from what we discussed last week (fear avoidance and pacing)
ü Did you manage to do the worksheet?
o If Yes, have a look through
o if No, then ask in general whether they have managed to pace any of their activities
or what their challenges have been as well as successes.
The remainder of the session will focus on management of unhelpful thoughts (15 minutes)

3.3.1 Unhelpful thoughts and strategies to manage these
Background
Individuals with chronic fatigue and breathlessness may have unhelpful beliefs and thoughts which
could impact on their management. Such beliefs include:
•
•
•
•

That they have level of disability due to breathlessness
That becoming breathless signifies harm
That they have lack of or no control over breathlessness
That they have lack of or no skills to manage the breathlessness and that it will be a lifelong
battle
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Our thoughts, feelings and behaviours all affect each other (Fig. 11).

Thoughts
• Something bad is going
to happen
• I won’t be able to cope
• I hate uncertainty
• The future‘s unknown
• People will laugh at me

Thoughts induce
anxiety

Behaviours reinforce
intolerance of uncertainty
Behaviours
• Try to increase certainty
• Plan ahead
• Put things off

Feelings
• Anxiety
• Nervousness
• Can’t sleep/relax
• Stressed

• Avoid activities that cause
breathlessness

Anxiety leads to overcompensation
Fig.11 Our thoughts, feelings and behaviours are all inter-related

Negative thoughts can lead to increased breathlessness, physical and psychosocial dysfunction and
psychological distress. However, there is evidence that by incorporating cognitive behavioural
principles into management of fatigue and breathlessness will help individuals understand their
symptoms. In addition, these strategies, we can help people recognise unhelpful thoughts and
develop skills to be able to challenge these thoughts. Their beliefs can be modified leading to
positive results in perceived disability due to breathlessness.
The first step is to work with the participant to help them understand the importance of how
unhelpful thoughts can have an effect on their physical and psychological wellbeing. Then explain
to the participant the main stages used to alter this unhelpful process;
1) Recognising and catching the unhelpful thought;
2) Challenging the thought by searching for evidence for the thought and;
3) Posing an alternative thought (which is evidence based).
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Recognising the unhelpful thought
Common thought traps which can be explored with the patient to help identify unhelpful thoughts
are as follows:

Is it an all or nothing type thought?

Example: I can’t do these exercises as the fatigue/breathlessness is too much, so I am not going to
do them,

Is it an over generalisation?

Example: I have tried rehabilitation before and it did not work so no rehabilitation will work for me.

Is the thought jumping to conclusions?

This includes predicting the future. For example, if I do this exercise it will cause me to be more out
of breath than before.

Is the thought catastrophising?

Example: If I do this exercise I will probably get worse, my breathing may get so bad that I am
unable to do the things I want to do, that will mean I can’t go to the event with my friends next
week as I will be so tired they will then stop talking to me, I will then lose my friends.
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Does the thought include a “should” or “must” statement?

Example: I should start the housework and finish it in one go, I must put all of the washing out, I
should be able to walk to the corner shop.

Does the thought personalise the situation?

Example: I am fatigued because it is my fault, and the reason I am so tired and out of breath every
day is because of me, I cannot do the exercises and it is my fault!

Session 3 Task 1: Discussion with participant
1. Use the “unhelpful thinking habits” worksheet, to talk through the different
thought patterns and allow the participants to identify which ones they can relate
too.
2. Then talk through the “Finding Alternative Thoughts” worksheet to find other
more helpful thoughts.
3. Ask the participant to see if they can think of one helpful thought, as them to think
how this made them feel and the impact on their behaviour. Then work with the
participant to generate an alternative thought using the thought diary in their
SPHERe participant manual.
4. Remind participants that thoughts are not always easy to catch and take practise
and effort. They can be very quick, short and very specific. Sometimes they do not
occur in any sequence and at the time for the thought the participant may feel that
the thought is very reasonable.
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Monitoring thought patterns
Recording automatic thought patterns and negative thinking may be appropriate with some
participants.
Therefore Appendix 7 provides a “challenging thought diary” is set as homework between sessions
and will allow you to monitor progress for those participants who may benefit from this.
If a participant expresses suicidal thoughts or signs of severe depression, we would advise you to
follow the standard procedure within your NHS Trust which may include a referral to the mental
health team or a Psychologist. If a participant is referred to a mental health team or Psychologist
we would expect them to continue with treatments unless there is a clinical decision to withdraw
the participant from the trial.

Summary of unhelpful thoughts session (5 minutes)
Summarise the keep points covered in today’s session:
• The aim of this session was to understand the relationship between thoughts
feelings, behaviour and the impact on symptoms and quality of life.
• Strategies like challenging negative thoughts and proposing positive
alternatives can help manage mood, anxiety and emotions.
Thank the participant for their time, remind them about the pacing worksheet and
inform them that next week you will be discussing managing emotions with them.
Remind the participant to record the time and date of their next appointment in their
workbook.
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Session 4: Managing setbacks
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3.4 Session four: Managing setbacks

Aim of session: to introduce problem solving and planning. To allow the participant
to reflect on their coping strategies, and incorporate what they have learnt so far on
the Sphere programme, to manage any setbacks in the future whether these be
physical or psychological challenges. The main aim is to help the participant
understand that having a setback does not mean failure but instead it is a learning
opportunity.

Reflection (10 minutes)
Once you have welcomed the participant back, please start the session with a reflection of the
previous week:
ü How has your week been?
ü Did you have any questions from what we discussed last week (management of emotions)?
ü Did you manage to do the “challenging thought diary” worksheet? If Yes have a look
through (if no, then ask in general whether they have managed to challenge negative
thoughts or propose alternative thoughts. What have been their challenges have been as
well as successes?

The remainder of the session will focus on managing setbacks (15 minutes)

Background
The aim of this session is to explore with the participant their definitions of what a setback is (Fig. 12,
overleaf), reinforcing that a setback does not mean ‘failure’. During this session you will also be able
to draw on the previous three weeks and topics covered such as, fear avoidance, managing anxiety,
challenging unhelpful thoughts and motivation as strategies to help get through a setback.
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Barriers to exercise

Fig. 12 Common barriers to exercise for PH participants

Session 4 Task 1: Discussion with participant (15 minutes)
The following questions will help generate discussion and problem solving. Start by
asking:
ü

“What is your definition of a setback?”

Reflecting on the previous weeks, ask the participant
ü

“Has anything disrupted your plan or goals?”

(Point out that once you identify these, it is then easier to prevent them from
occurring again)
ü

Explore with the participant the underlying cause of the disruption (are they
short term, long term, within control or not?)
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ü

“What coping techniques could be put into place to manage setbacks?”

ü

(Reflect on what you discussed in the previous weeks such as challenging
unhelpful thoughts, managing anxiety which may occur because of the
setback, relaxation, distraction, planning etc…)

ü

Reflection is key, explore with the participant when they may have
managed a setback well in the past, or problem solved?

ü

(Encourage the participant that one coping strategy to manage setbacks is
to reflect on the positive times/successes too!).

Summary (5 minutes)
Summarise the keep points covered in today’s session: that
• Having a setback is not a sign of failure.
• It is important to stop and reflect to try and understand the setback,
• Plan and manage using the different strategies discussed
o Challenging unhelpful thoughts
o Refocusing goals in the face of setbacks
o Relaxation
• This can help prevent the same thing from happening again.
Thank the participant for their time and remind them to record the time and date of
the next session in their workbook.
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Session 5: Stress and stress management
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3.5 Session five: Stress and stress management

Aim of session: To introduce the relationship between stress and the symptoms of
pulmonary hypertension, raising the awareness of the impact of stress on the body
and symptoms associated with pulmonary hypertension.

Reflection (10 minutes)
Once you have welcomed the participant back, please start the session with a reflection of the
previous week:
ü How has your week been?
ü Did you have any questions from what we discussed last week (managing setbacks)?
ü

Review diary and home exercise circuit.

ü Ask what the particular challenges of that week have been and what have been the

opportunities successes.
The remainder of the session will focus on Stress and stress management
Background
When stress is discussed, we are usually talking about psychological stress. Everyone feels stressed
at times. But there is a difference between short-term acute stress, and long-term chronic stress.
Acute stress can be useful, by preparing us for ‘fight-or-flight’ in the face of a physical threat i.e.
getting out of the way of a bus. Hormones such as adrenalin are released, which prime the body for
explosive action. The body returns to normal after the threat is gone.
A common definition of stress that encompasses the interaction between the environment and an
individual is known as the Transaction theory of stress and coping Lazarus and Folkman [34]. This
theory suggests that through various appraisals (evaluation), an individual will perceive a situation
as stressful when they(a) feel the situation is of particular relevance to them and (b)when they feel
that demands of the situation exceed their perceived ability to cope which will impact on their
health and wellbeing.
Many people, may feel stress on a more continuous basis. This chronic stress can affect the body in
negative ways after many years. People who are ‘stressed’ often feel anxious, irritable, or
depressed. Chronic stress can weaken the immune system, and also cause more frequent flare-ups
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of symptoms associated with long-term conditions such as fatigue and breathlessness. For this
reason, it is important to equip participants with the mental tools needed to manage stress.

Recognising the things that cause stress in life
Stress management is about how people positively change the way they react to stressors, the
events or situations that cause stress (Fig. 13) The first step towards managing stress is to recognise
the key stressors for each individual. Living with PH can be stressful, because it forces those with it
to make changes they did not expect to their lives.
Having PH or any chronic disease can be emotionally stressful, creating anxiety about the long-term
future of patients and their families. It is common for sufferers to feel depressed, upset, and
overwhelmed at times. These feelings can make symptoms worse. Feeling ‘stressed’ can aggravate
shortness of breath, which in turn increases anxiety.
Other things that may cause stress include changes in:

Common Stressors
Relationships

Financial pressures
Employment

Living situation
The ability to perform ordinary
tasks
Sleeping habits
Fig. 13 Common causes of long-term stress
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These situations are stressful even for people not suffering with a condition. Unfortunately for
people with PH or related conditions i.e. heart failure or lung disease, stress can trigger an
exacerbation of their condition, sometimes resulting in hospitalisation. Therefore, it is important to
teach patients to recognise the things that may cause stress in life. By doing this they can take steps
to reduce these stressors or change their reactions to them.

Case study: Alysha, from Coventry
Alysha Sharma, 23, lives in Coventry and was
diagnosed with PH last year and cannot work due to
having breathlessness on minimal exertion. She
applied for Personal Independence Payments (PIP)
but was denied the higher rate. Upon appeal, she
was awarded the higher rate for mobility, but not
for daily living, and decided to accept the decision
to avoid having to attend a tribunal.
Fig. 14 since being diagnosed at a young age Alysha Sharma faces
considerable stress due to financial pressures
She said:

“My initial assessment felt like an interrogation; it was intimidating, and the assessor clearly didn’t
understand my condition. Then I had the added pressure of worrying about sitting in a tribunal and
having to pour my heart out in front of people I don’t know. I ended up accepting the decision
because I was so worried they would end up taking it all off me instead”.
“I don’t want to claim benefits, I find it embarrassing at such a young age, but I don’t have a choice
because I’m too ill to work. I’m worried about it all and I don’t believe in myself anymore – which is
really hard.”
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Session 5 Task 1: Discussion with participant (15 minutes):
The following questions will help generate a discussion around the topic of
stress and more importantly to explore strategies to help manage stress. Ask the
participant;
1. “What factors can you pick out of the case study that maybe causing Alysha
stress?)
2. “Can you make a list of the possible symptoms of stress?”
(E.g. not being able to concentrate, racing heart, sweaty palms, breathlessness
etc… and note these down)
3. “Can you try and think of some common causes of stress that affect you?”
(E.g. family, work or money. Fear that something bad is going to happen (car is
going to fail its MOT) and note these down).
4. “Can you think of any health related stress?”
(E.g. worry about the symptoms of with PH becoming worse? Not being able to
manage the condition? Restriction on moment? Again note these down).
After you have explored some thoughts around particular stress the participant
may have or recognise as potential stressors, move on to talking about coping
strategies,
5. “What current coping strategies do you use if any?”
Then talk the participant through some of the common strategies which may
overlap with what has been discussed in previous weeks such as: identifying
the cause of stress, problem solving, action planning, setting goals (SMART
goals), emotional coping (talking to someone), challenging unhelpful thoughts
and movement and physical activity.
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Summary (5 minutes)
Summarise the keep points covered in today’s session: that
• We all have daily stresses, but it is important to recognise the impact of short
term and long-term stress and the potential impact this can have on the body
both psychologically and physically.
• There are a range of potential strategies to help manage the stress which will
also reduce flare ups.
Thank the participant for their time and remind them to record the time and date of
the next session.
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Session 6: Long-term behaviour change, future goals
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3.6 Session six: Long-term behaviour change, future goals

Aim of session: to reflect and bring together the behavioural components learnt
over the past six weeks and plan for future goals. Reinforce the positive goals
achieved such as completing the Sphere programme and attending the behavioural
sessions. Highlight the important of sustainability of a behaviour through behaviour
change which is what they have been engaging in over the past six weeks.

Reflection (10 minutes)
Once you have welcomed the participant back, please start the session with a reflection of the
previous week:
ü How has your week been?
ü Did you have any questions from what we discussed last week (Stress management)?
ü

Review diary and home exercise circuit.

ü Ask what the particular challenges of that week have been and what have been the

opportunities successes.
The remainder of the session will focus on long-term behaviour change (15 minutes)
Background
Long-term behaviour change occurs when we are able to identify and alter our underlying beliefs,
attitudes and precreation in our abilities and skills to change that behaviour (fig. 15, overleaf). We
must also consider our environment and those around us that have influence whether this be family
members, friends, work colleagues or healthcare professionals. Over the past five weeks, we have
focused on the long-term management of PH. The aim of today’s session is to set goals beyond this
intervention, identify any possible obstacles and problem solve.
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Precontemplation
No intention of changing
behaviour

Relapse

Contemplation
Aware problem
exists but no
committment to
action

Fall back into old
patterns of
behaviour

Maintenance

Preparation

Sustained change.
new behaviour
replaces old

Intent on taking
action to
address problem

Action
Active
modification of
behaviour

Fig.15 The cycle of behaviour change

Session 6 Task 1: Discussion with participant:
Start by asking the participant
1. “What do you feel you have achieved over the past 8 weeks?”
2. “Who do you want to be?”
3. “How do you point your life in the direction of long-term change?”
4. “What goals do you have beyond this?”
5. “Is this a SMART goal?”
6. “What are the potential barriers you may face in achieving the goals?”
7. “What are the strategies you will use to overcome these barriers?”
(The above should all be tied into what they have learnt)
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Summary (5 minutes)
Summarise the keep points covered in today’s session
As well as the behavioural education programme as a whole which was aimed to
• Help the participant better manage their PH.
• How we think and what we feel will impact on how we behave.
• Movement and physical activity are important and setting goals and pacing
such activities will lead to better outcomes.
Sometimes, changing small things, gradually, can lead us to a place where we can see
more options and opportunities in our lives. Keeping up physical activity and learning
to control our stress responses can help people stay in a place where life has so much
more to offer.
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After SPHERe: Onward direction for participants
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3.7 After SPHERe: Onward direction for participants
As participants approach the end of the 8 weeks SPHERe programme, you should discuss what the
participant wishes to do regarding continuing being physically active using the behavioural
strategies covered after SPHERe.

You should congratulate the participant for completing the SPHERe programme and for reaching
any of their goals during the trial. It is this feeling of success that may lead to continued motivation
and long-term behaviour change towards staying physically active after SPHERe.

It is of particular importance if the participant has completed the SPHERe programme sessions
relatively uninterrupted i.e. 16 sessions within 8-10 weeks, that you advise them of the importance
of maintaining their fitness improvements until they have their follow-up assessment at four
months.
Potential suggestions for participants to keep active
•
•
•
•

Referral to maintenance exercise classes either at your rehabilitation centre or at local
community venue
Signposting to community gyms, leisure centres
Continued adherence to the SPHERe home exercise plan with suggested progression
Self-directed exercise i.e. regular walking

The participant may have ideas of their own relating to particular goals they might have.

75

SPHERe Practitioner manual v1.0 03Apr2020

Dealing with non-attendance and withdrawals
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3.8 Dealing with Non-attendance
Any participant who does not attend an exercise session (without giving prior notification) should
be contacted by telephone, to find out whether the participant intends to attend future exercise
classes, or is no longer willing or able to attend. The barriers and facilitators sheet should guide
your discussion. Figure 16 outlines the procedure to be followed. All telephone calls/should be
recorded on the SPHERe exercise prescription booklet
If the participant reports having been seriously ill or hospitalised, you may need to fill in a Serious
Adverse Event (SAE) or Adverse Event (AE) notification form, as described in Chapter 3

77

SPHERe Practitioner manual v1.0 03Apr2020
Flowchart for non-attendees
telephone contact

Missed one session with
no contact made

No contact made
after 3 attempts

Telephone non-attendee

Plan to attend
again

YES
Document
when restarting
classes

END

NO

Barriers identified using
barriers and facilitators
sheet

If participant
fails to attend
contact once
more and
complete new
form

YES

NO

Document barriers

No barriers identified but
wishes to stop attending
classes

Solution identified

END

Possibility of
unsupervised
exercise?

NO

YES

NO

YES
Send exercise
opportunities leaflet
Set/reset
attendance
target

N.B. constitutes a
form of
withdrawal from
trial

Complete
Withdrawal
form

END

Fig. 16 non-attendance pathway
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3.9 Withdrawals from treatment
There will inevitably be times when participants become ill, require hospitalisation or would like to
withdraw altogether from the SPHERe trial. If they have a temporary illness/exacerbation it is
acceptable to postpone or delay their attendance or take a short break form the exercise sessions
until they recover – then they can continue with the SPHERe trial. If they are too ill to continue
with the programme or are unlikely to improve, or they just do not want to continue with the
programme, then please complete the SPHERe withdrawal form (Fig.17 below) Please contact the
study team if you need help

Fig 17. SPHERe withdrawal form
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It is important to distinguish between withdrawal from the exercise programme and
withdrawal from the whole trial and any further follow-up.

3.9.1 Worked example of how to deal with withdrawals
If a participant says to you they want to ‘dropout’ or withdraw from SPHERe you should have
something like the following discussion:
PARTICIPANT:

I’d like to drop out of the study

YOU:

I’m sorry to hear that you wish to dropout. Can I ask why?

PARTICIPANT:
YOU:

I don’t’ like the gym, its too far and its not for me
I understand, that is fine. You no longer have to attend each week but
it is still really important for our research that you attend the followup testing. A re you still willing to do this?

PARTICIPANT:

I suppose so

(in which case you arrange an appointment for follow-up testing)
But if the Participant replies:
PARTICIPANT:

No I don’t want any further involvement

You should respond:
YOU:

I’m very sorry you feel that way. Do you still wish to allow the
research team to use data routinely collected on you. (You may have
to explain is i.e. we will follow them up via their medical notes for
mortality data though this would be completely anonymised)

In this case you should inform the research team by phone or email using the details at the front of
this manual.
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Chapter 4: Trial Procedures
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Chapter 4 Trial Procedures
4.1 Practitioner duties
All practitioners involved in the care of SPHERe participants must follow the research code of
conduct and have completed Good Clinical Practice (GCP) training.

4.1.1 Good Clinical Practice (GCP)
Good Clinical Practice (GCP) is an international ethical and scientific quality standard for the design,
conduct and record of research involving humans. There are 13 principles of GCP (listed below) and
compliance with GCP provides public assurance that the rights, safety and well-being of research
subjects are protected and respected, in line with the principles enunciated in the Declaration of
Helsinki and other internationally recognized ethical guidelines. It also ensures the integrity of
research data.
Further detailed information can be found at European Medicines Agency - Good Clinical
Compliance website.

GCP training can be completed online at
https://www.nihr.ac.uk/health-and-care-professionals/learning-andsupport/good-clinical-practice.htm
This training takes around 60 minutes

Definition of Good Clinical Practice (GCP)
Definition from EU Directive 2001/20/EC , article 1, clause 2:
‘Good clinical practice is a set of internationally recognised ethical and scientific quality
requirements which must be observed for designing, conducting, recording and reporting clinical
trials that involve the participation of human subjects.’
Compliance with this good practice provides assurance that the rights, safety and well-being of trial
subjects are protected, and that the results of the clinical trials are credible and accurate. The
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principles of good clinical practice are outlined in articles 2 to 5 in the EU Directive 2005/28/EC . ICH
Topic E 6, the ICH Note for Guidance on Good Clinical Practice is an international standard for GCP.
It was adopted by the CPMP (CPMP/ICH/135/95) I July 1996 and became operational in the
European Union (EU) in January 1997. The ICH Note for Guidance on GCP replaced the previous
European Community GCP Guidelines, which were implemented in 1991.
GCP - 13 Principles
1. Clinical trials should be conducted in accordance with the ethical principles that have their origin
in the Declaration of Helsinki, and that are consistent with GCP and the applicable regulatory
requirement(s).
2. Before a trial is initiated, foreseeable risks and inconveniences should be weighed against the
anticipated benefit for the individual trial subject and society. A trial should be initiated and
continued only if the anticipated benefits justify the risks.
3. The rights, safety, and well-being of the trial subjects are the most important considerations and
should prevail over interests of science and society.
4. The available nonclinical and clinical information on an investigational product should be
adequate to support the proposed clinical trial.
5. Clinical trials should be scientifically sound, and described in a clear, detailed protocol.
6. A trial should be conducted in compliance with the protocol that has received prior institutional
review board (IRB)/independent ethics committee (IEC) approval/favourable opinion.
7. The medical care given to, and medical decisions made on behalf of, subjects should always be
the responsibility of a qualified physician or, when appropriate, of a qualified dentist.
8. Each individual involved in conducting a trial should be qualified by education, training, and
experience to perform his or her respective task(s).
9. Freely given informed consent should be obtained from every subject prior to clinical trial
participation.
10. All clinical trial information should be recorded, handled, and stored in a way that allows its
accurate reporting, interpretation and verification.
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11. The confidentiality of records that could identify subjects should be protected, respecting the
privacy and confidentiality rules in accordance with the applicable regulatory requirement(s).
12. Investigational products should be manufactured, handled, and stored in accordance with
applicable good manufacturing practice (GMP). They should be used in accordance with the
approved protocol.
13. Systems with procedures that assure the quality of every aspect of the trial should be
implemented.

4.1.2 Supervision and accountability
Exercise physiologist and physiotherapists are required to act within recognised good clinical
practice and the core standards of professional practice as defined by their regulatory body (BASES,
Health Professions Council) and professional body (BACPR, Chartered Society of Physiotherapy).
This includes appropriate assessment and management, record keeping, scope of practice,
confidentiality, and patient and professional interactions. The exercise practitioner will be
responsible as in routine clinical practice for ensuring their own fitness to practice, that all
information is held confidentially and securely, and for the well-being and safety of participants.
Specifically, within the SPHERe project, the exercise practitioner will also be responsible for
ensuring adherence to all the treatment and documentation procedures (and therefore to the trial
protocol), either directly or via the work of the rest of the rehabilitation team.

4.2. Quality control visits
Purpose
To ensure that:
1. Exercise and behavioural education sessions for the SPHERe programme are being delivered in
a standardised manner
2. All practitioners can demonstrate competency in all aspects of the assessment and treatment
protocols
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3. Specialist clinical supervision and support to rehabilitation teams is provided by the research
team
Procedure
Everyone involved in delivering the SPHERe programme will undergo Quality Control (QC) visits.
Assessments will be carried out by the Research Fellow or a designated assessor, who will plan and
inform the practitioner of their visit and remind them to review the content for the visit as outlined
in the Intervention manual. Quality Control documentation checks will be completed via site visits,
and will include telephone or email support as appropriate (see Fig. 18)
Before the QC visit the assessor will:
1. Arrange a mutually agreed date with the site staff.
2. Send a copy of the QC form by email to the outcomes assessor, intervention and control
practitioner to ensure familiarity with the content of the form, and if necessary, inform them of
any specific activities the assessor wishes to see and/or discuss during the visit.
Each member of staff to be assessed will need to be observed during outcomes assessment or
when facilitating the SPHERe programme, with agreement from the participant. The QC assessor
will then discuss the assessment/delivery of SPHERe with you for about 15minutes. For this reason
the assessor must give adequate notice for these visits and book in the visits at least 2 weeks in
advance.
The main QC assessments will take place over the time of the delivery of the intervention.
See Table 2 (overleaf) for suggested timings.
4.2.1 The Quality Control Assessment
All QA assessments will be conducted using the appropriate forms. The following areas will be
assessed using a standardised checklist:
1. Administrative procedures
2. Exercise activity procedures
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3. Adherence support procedures
Procedures will be rated according to:
•

2 = Satisfactory

•

1 = Minor discrepancies in procedure

•

0 = Serious concern

Table 2 - Timings for QC visits

Visit

Timing

Content

Via

QC Visit 1

1-2 weeks after first

1. individual assessment: ISWT

FD, D

participant starts

2. Delivery of exercise/behavioural

O, D, FD

education, delivery of control
physical activity guidance

QC Visit 2

3. Adherence to SPHERe protocol

FD, O

4. Trial documentation

O, D

Approx 6 weeks after

2, 3

a/a

first participant starts

5. Follow-up outcomes assessment

FD/O, D

6. Behavioural support –
7. Exercise progressions

QC Additional,

Every 3-4 weeks

As required

repeat visit
Forms and documentation– FD
Discussion – D
Observations – O
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Feedback to practitioner
The assessor will provide feedback to the intervention practitioner and discuss any concerns
regarding adherence to the standardised protocol and trial procedures.
A ‘Summary of Assessment’ will be completed at the end of the QC checklist. It should be
signed by both parties to confirm that they are in agreement with any comments made. Any
disagreements should be discussed with the Chief Investigator, Dr Gordon
McGregor/Research Fellow Stuart Ennis and Trial Managerr, Sharisse Alleyne.
Satisfactory assessment
If the assessment is considered satisfactory, the next assessment will take place as
scheduled. If all periods for assessment have been covered, no more assessments will be
required.
If the assessment is considered unsatisfactory:
Minor discrepancies identified
•

Any minor issues that need addressing will be recorded in “Summary of Assessment”
at the end of the QC checklist.

•

A repeat visit may be deemed necessary by the assessor.

•

Minor points may be reassessed less formally e.g. repeat checks of completed
paperwork/data entry only and not a full QC re-assessment if everything else was
satisfactory.

•

If reassessment is necessary, it would take place within 3-4 weeks of the original
reassessment.

•

If the minor issues are found to then be carried out to a satisfactory standard, no
further visits will be needed in that assessment period.

Serious concerns
A serious concern is defined as any of the following:
•

Behaviour that endangered the patient in anyway.

•

Any behaviour that would significantly fall outside recognised good clinical practice
and core standards of professional practice
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•

Breach of trial protocol that would compromise the validity of the trial e.g. giving the
patient exercises that are not part of the trial protocol.

Any serious concerns will be discussed with the facilitator and reported immediately to the
appropriate Intervention Lead/s and the Trial Coordinator (Sharisse Alleyene) and the Chief
Investigator (Dr Gordon McGregor) and suitable action will be discussed.
The completed QC assessment forms will be submitted to the Trial Co-ordinator.

QA assesor arranges assessment
time with SPHERe facilitator

Prior to visit: Forms and goals of QA
sent to SPHERe facilitator

Satisfactory assessment
No further assessment required

Minor concerns
Actions discussed with
facilitator

Reassessment as required

Fig. 18 QA flow chart

1

Serious concerns
Reported immediately to PI and
the Chief Investigator and
further action taken as
necessary
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4.3 SPHERe programme documentation
4.3.1 Ensuring the security of clinical records

Confidentiality and security of data should be ensured, in accordance with the Data
Protection Act 1998, the CSP Guidelines and the NHS Code of Practice on confidentiality (see
Table 3 overleaf).
Health records carried by the intervention practitioner (whether in paper format or stored
on a handheld device) should not be left in any part of an unoccupied vehicle, including the
boot of the car.
SPHERe clinical records should not be stored at home (whether paper or tablet based, or on
a mobile phone), and all records in the rehabilitation centre should be securely locked away.
In addition to this, the intervention practitioner must take all reasonable steps to protect
the content of the records from unauthorised persons, which includes friends and family
visiting or residing in their home .
Table 3 Confidentiality: NHS Code of Practice
Confidentiality: NHS Code of Practice
Keeping patient information physically and electronically secure
This section covers both manual and electronic records.
•

Staff should not leave portable computers, medical notes or files in unattended cars
or in easily accessible areas.

•

Ideally, store all files and portable equipment under lock and key when not actually
being used.

•

Staff should not normally take patient records home, and where this cannot be
avoided, procedures for safeguarding the information effectively should be locally
agreed.
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NHS cyber essentials have developed the following guidance points in order to support
healthcare professionals in the use of electronic records:
•

Always log-out of any computer system or application when work on it is finished.

•

Do not leave a terminal unattended and logged in.

•

Do not share logins with other people. If other staff have a need to access records,
then appropriate access should be organised for them – this must not be by using
others’ access identities.

•

Do not reveal passwords to others.

•

Avoid using short passwords or using names or words that are known to be
associated with them (for example children’s or pet’s names or birthdays).

4.4 Safety information
4.4.1 Screening for serious medical complications
Serious medical complications in the SPHERe intervention are likely to be rare and are
unlikely to occur as a result of the exercise intervention being evaluated in this trial. Some
serious unrelated events may occur, including acute infections (e.g. viral), medical instability
(e.g. deterioration in control of heart failure), or fall-related injuries.
In light of the COVID-19 pandemic, practitioners should be aware of the higher risk of severe
complications in the PH population. If participants should display or describe any symptoms
e.g. dry cough, fever that are suggestive of COVID-19 thenthey should be advised to stop
attending SPHERe sessions and self-isolate until symptoms have passed in line with the
latest UK government advice.
Participants will have been screened at various points in the trial:
•

Within the eligibility screening process at recruitment (using a medical practitioner’s
opinion regarding unstable or terminal illness)

•

By the outcomes assessor during the baseline outcomes assessment

•

By the Intervention practitioner at the start of every exercise session
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People with contraindications to exercise should have been screened out during the
eligibility screening. However, if any participants do become clinically unstable during the
course of the intervention period, relevant referrals should be carried out, serious adverse
events reported where applicable and the Trial Co-ordinator informed.

4.4.2 Adverse events

An adverse event (AE) is defined as any untoward medical occurrence in a subject which
does not necessarily have a causal relationship with this treatment.
These are most likely to be identified by the intervention practitioner during the exercise
sessions, from information on the sign-in sheet, or after completion of the exercise sessions
or the face-to-face meeting.
As each participant will have had an individual assessment done following the baseline
assessment, this will provide information on co-morbidities. The SPHERe trial population is
likely to include many participants over 70 years old and therefore common chronic
diseases of older age will be anticipated, e.g. osteoarthritis, knee/hip replacement,
sarcopenia etc. It is expected that participants may experience some discomfort as a result
of taking part in the SPHERe exercise sessions at first, the reason two familiarisation
sessions are planned– for example muscle or joint soreness in response to exercise and,
provided this is short-lived or dealt with through clinical management, should not be
reported as adverse events.

4.4.3 Reporting Serious Adverse Events (SAEs)

A serious adverse event is an AE that fulfils one or more of the following criteria:
•

Results in death.

•

Is immediately life-threatening.

•

Requires hospitalisation or prolongation of existing hospitalisation.
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•

Results in persistent or significant disability or incapacity.

•

Requires medical intervention to prevent one of the above.

SAEs to be reported have been defined in the SPHERe protocol as those that occur as the
result of an incident during, or within two hours of completing the exercise sessions or
follow-on physical activities.
SAEs will be reported using the SAE form following the procedure given in table 4. The
SPHERe programme practitioner must report any SAEs to the Trial Co-ordinating Centre
within 24 hours of becoming aware of the event. The Trial Co-ordinating Centre is
responsible for reporting serious adverse events to the sponsor and research ethics
committee within required timelines, if appropriate.
The relationship of SAEs to trial treatment (table 5, page 66) will be assessed by the Chief
Investigator (or their appointed deputy) and this will be recorded on the SAE form. All SAEs
will be recorded in the trial database and reported to and reviewed by the Trial Data
Monitoring and Ethics Committee (DMEC) throughout the Trial, and will be followed up to
resolution.

Table 4. SAE reporting

Ø Give reason for event being deemed serious
Ø Details of the event: give as much information as possible, using an additional sheet of
paper if necessary, and indicate the outcome of the event. You can complete a follow-up
report later on if the event is on-going (e.g. medical investigations), to indicate that it is
resolved or resolved with sequelae.
Ø Trial procedure: Indicate to what extent you believe that the event is related to the trial
in the most appropriate tick box (refer to the guidelines on the back page of the form),
and then write your name in CAPITALS, sign and insert the date you completed this
section.
Scan the form and email to the Warwick Clinical Trials Unit for the attention of

Quality Assurance Manager Email: WCTUQA@warwick.ac.uk
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Ø If you do not have access to a computer/scanner, please call the Quality Assurance
Manager to enable them to complete the form from your verbal report.

Tel 02476 150 605
Ø The Serious Adverse Event Report form is a no carbon required (NCR) form, top copy will
be sent to the Quality Assurance Manager (use the SPHERe stamped address envelope,
but mark for the attention of the Quality Assurance Manager). The bottom copy will be
kept with the participant’s Pre-Exercise Assessment form.

Examples of serious/adverse events:
1. Participant stops at supermarket on the way to the rehabilitation centre. Leaving the
shop, s/he slips and falls on the way back to the car, breaking their ankle. NOT
REPORTABLE- because it is not relating to taking part in trial, they would have
visited the shops anyway
2. Participant arrives at rehabilitation centre car park. Leaving the car, s/he slips and
falls on the way to the venue, breaking their ankle. REPORTABLE –they were on
their way to the trial and wouldn’t have otherwise been there.
3. During one to one psychosocial session delivery, the flipchart stand accidentally gets
knocked over, cutting intervention practitioner’s face – minor First Aid is
administered. REPORTABLE there was an injury sustained during a trial
intervention
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Table 5. Description of SAEs
Description of SAEs Relationship to trial
3

Relationship to trial
treatment
Unrelated

Description
There is no evidence of any causal relationship

Unlikely to be related

There is little evidence to suggest there is a causal relationship
(e.g. the event did not occur within a reasonable time after
administration of the trial medication or device). There is
another reasonable explanation for the event (e.g. the
participant’s clinical condition, other concomitant treatment).

Possible relationship

There is some evidence to suggest a causal relationship (e.g.
because the event occurs within a reasonable time after
administration of the trial medication or device). However, the
influence of other factors may have contributed to the event
(e.g. the participant’s clinical condition, other concomitant
treatments).

Probable relationship

There is evidence to suggest a causal relationship and the
influence of other factors is unlikely.

Definitely related

There is clear evidence to suggest a causal relationship and
other possible contributing factors can be ruled out.

4.4.4 Recording Adverse Events
Adverse Events that do not meet the criteria for Serious Adverse events as listed above
should be recorded on the Adverse Event Record form. The completed form should then be
forwarded to the Trial Co-ordinating Centre as soon as possible.
A more detailed account of the clinical issues should be documented in the participant’s
clinical records – i.e. in the SPHERe exercise prescription booklet.
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4.4.5. Any questions?
We do not expect that this manual will contain all the answers or support that you need to
carry out the procedures for this trial. The research team will be in regular contact with you
through out to answer any queries or problems you may have.

If in doubt please contact the trial team for help
or if you have any feedback on this manual

Thank you for delivering SPHERe and good luck!

8

SPHERe Practitioner manual v1.0 02APR2020

Chapter 5: References
1. Galie, N., et al., 2015 ESC/ERS Guidelines for the diagnosis and treatment of PH: The
Joint Task Force for the Diagnosis and Treatment of PH of the European Society of
Cardiology (ESC) and the European Respiratory Society (ERS): Endorsed by:
Association for European Paediatric and Congenital Cardiology (AEPC), International
Society for Heart and Lung Transplantation (ISHLT). Eur Heart J, 2016. 37.
2. Bhatnagar A, Wiesen J, Dweik R, Chaisson NF. Evaluating suspected PH: A structured
approach. Cleve Clin J Med 2018; 85(9):707-716. doi:10.3949/ccjm.85a.17097.
3. Arena, R., et al., Exercise Training in Group 2 PH: Which Intensity and What Modality.
Prog Cardiovasc Dis, 2016. 59(1): p. 87-94.
4. Tran, D.L., et al., Pathophysiology of exercise intolerance in pulmonary arterial
hypertension. Respirology, 2018. 23(2): p. 148-159.
5. Guazzi, M. and R. Naeije, PH in Heart Failure: Pathophysiology, Pathobiology, and
Emerging Clinical Perspectives. J Am Coll Cardiol, 2017. 69(13): p. 1718-1734.
6. Simonneau, G., et al., Updated clinical classification of PH. J Am Coll Cardiol, 2013.
62(25 Suppl): p. D34-41
7. British Lung Foundation website PH guidance (online) 2018 available at
https://www.blf.org.uk/support-for-you/pulmonary-hypertension/what-is-it
8. National Audit of PH Great Britain, 2018-19 (online) available at
https://files.digital.nhs.uk/BA/4EF20E/NAPH%2010AR%20-%20Main%20Report.pdf
9. Fein, D.G., A.N. Zaidi, and R. Sulica, PH Due to Common Respiratory Conditions:
Classification, Evaluation and Management Strategies. J Clin Med, 2016. 5(9).
10. NICE, Quality standard (QS9) Heart failure in adults. Programme of cardiac
Rehabilitation. https://www.nice.org.uk/guidance/qs9/chapter/Quality-statement-6Programme-ofcardiac-rehabilitation. 2016.
11. Bolton, C.E., et al., British Thoracic Society guideline on pulmonary rehabilitation in
adults. Thorax, 2013. 68 Suppl 2: p. ii1-30.
12. McCarthy, B., et al., Pulmonary rehabilitation for chronic obstructive pulmonary
disease. Cochrane Database Syst Rev, 2015(2): p. CD003793.
13. Anderson, L. and R.S. Taylor, Cardiac rehabilitation for people with heart disease: an
overview of Cochrane systematic reviews. Cochrane Database Syst Rev, 2014(12): p.
CD011273
14. Babu, A.S., R. Arena, and N.R. Morris, Evidence on Exercise Training in PH. Adv Exp
Med Biol, 2017. 1000: p. 153-172.
15. Alison, J.A., et al., Australian and New Zealand Pulmonary Rehabilitation Guidelines.
Respirology, 2017. 22(4): p. 800-819. 17.
16. Thenappan, T., et al., Pulmonary arterial hypertension: pathogenesis and clinical
management. BMJ, 2018. 360: p. j5492. 11.
17. Grunig, E., et al., Safety and efficacy of exercise training in various forms of PH. Eur
Respir J, 2012. 40(1): p. 84-92.
18. Ehlken, N., et al., Exercise training improves peak oxygen consumption and
haemodynamics in patients with severe pulmonary arterial hypertension and
9

SPHERe Practitioner manual v1.0 02APR2020
inoperable chronic thrombo-embolic PH: a prospective, randomized, controlled trial.
Eur Heart J, 2016. 37(1): p. 35-44.
19. Grünig , E et al Safety and efficacy of exercise training in various forms of PH Eur
Resp J Jul 2012, 40 (1) 84-92; DOI: 10.1183/09031936.00123711
20. Nici, L., et al., American Thoracic Society/European Respiratory Society statement on
pulmonary rehabilitation. Am J Respir Crit Care Med, 2006. 173(12): p. 1390-413
21. . Harzheim, D., et al., Anxiety and depression disorders in patients with pulmonary
arterial hypertension and chronic thromboembolic PH. Respir Res, 2013. 14: p. 104.
22. Pfeuffer, E., et al., Anxiety, Depression, and Health-Related QOL in Patients
Diagnosed with PAH or CTEPH. Lung, 2017. 195(6): p. 759-768.
23. Franke RH, Kaul JD: The Hawthorne experiments: First statistical interpretation. Am
Sociol Rev. 1978, 43: 623-643. 10.2307/2094540.
24. Buckley, J.P., et al., BACPR scientific statement: British standards and core
components for cardiovascular disease prevention and rehabilitation. Heart, 2013.
99(15): p. 1069-71.
25. ACSM, Guidelines for exercise testing and prescription. 10th ed. 2017, Riverwoods,
IL: Lippincott Williams & Wilkins
26. Ries, A.l. et al Pulmonary Rehabilitation: Joint ACCP/AACVPR Evidence-Based Clinical
Practice Guidelines. Chest 2007 May;131(5 Suppl):4S-42S.
27. Borg G. Borg’s Perceived Exertion and Pan Scales. Champaign, IL: Human Kinetics,
1998
28. Buckley JP, Borg GA. Borg's scales in strength training; from theory to practice in
young and older adults Appl Physiol Nutr Metab. 2011 Oct;36(5):682-92. doi: 10.1139/h11078. Epub 2011

29. Dalle Grave R, Calugi S, Centis E, El Ghoch M, Marchesini G. Cognitive-behavioral
strategies to increase the adherence to exercise in the management of obesity. J
Obes. 2011;2011:348293. doi:10.1155/2011/348293
30. Van Ittersum, M. et al Fear of exercise and health-related quality of life in patients
with an implantable cardioverter defibrillator. Int J Rehabil Res. 2003 Jun;26(2):11722
31. Crawley E, Chambers T. It’s not all in ME mind, doc. Archives of Disease in Childhood
- Education and Practice 2005;90:ep92-ep97.
32. Birkholtz, M., Aylwin, L., & Harman, R. M. (2004). Activity pacing in chronic pain
management: One aim, but which method? Part one: Introduction and literature
review. The British Journal of Occupational Therapy, 67(10), 447-452.
33. Andrews, N. E., Strong, J., & Meredith, P. J. (2012). Activity pacing, avoidance,
endurance, and associations with patient functioning in chronic pain: a systematic
review and meta-analysis. Archives of Physical Medicine and Rehabilitation, 93(11),
2109-2121.
34. Nielson, W. R., Jensen, M. P., Karsdorp, P. A., & Vlaeyen, J. W. (2013). Activity pacing
in chronic pain: concepts, evidence, and future directions. The Clinical Journal of
Pain, 29(5), 461-468.

10

SPHERe Practitioner manual v1.0 02APR2020
35. Folkman, S., & Lazarus, R. S. (1985). If it changes it must be a process: Study of
emotion and coping during three stages of a college examination. Journal of
Personality and Social Psychology, 48(1), 150–170. https://doi.org/10.1037/0022-

11

SPHERe Practitioner manual v1.0 02APR2020

Appendix 1: ISWT protocol
The main measure for measuring exercise capacity in this PH population is the incremental
shuttle walk test (ISWT) developed by co applicant Professor Sally Singh [8]
The ISWT is a valid symptom limited maximal test of functional capacity that relates strongly
to VO2max during cardio-pulmonary exercise testing on a treadmill [9]. In PH, the ISWT is
sensitive to treatment effect, predicts mortality, and has no ceiling effect [11].
Equipment required to complete the ISWT
•

Two small cones to mark the turnaround points 9 meters apart with a 0.5M inset for
turning. (Fig. 5 below)

•

One chair, placed at one end of the walking course

•

Laminate of The BORG Dyspnoea Scale

•

Laminate of the RPE Scale

•

Clipboard with the ISWT6MWT form and a pen

•

Automated blood pressure machine

•

Pulse oximeter

•

Stopwatch

•

Pre-measured marks along the track/corridor

•

Access to oxygen and telephone in case of an emergency

•

Supplemental oxygen if required to perform exercise test by patient

12
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Fig. 1 ISWT cone placement.

The test should be conducted along a quiet corridor, in a gym or dedicated exercise testing
room.
Precautions and safety issues
Absolute contraindications for the ISWT include:
•

unstable angina.

•

myocardial infarction during the previous month.

Relative contraindications for the ISWT include:
•

resting heart rate of more than 120 bpm

•

a systolic blood pressure of more than 180 mm Hg

•

diastolic blood pressure of more than 100 mm Hg

Any of the above findings require clinical judgement and consultation with someone from
the participant’s care team before allowing the participant to continue.

1. Testing should be performed in a location where a rapid, appropriate response to an
emergency is possible. The appropriate location of a crash cart should be
determined by the physician supervising the facility.
2. Supplies that must be available include oxygen, sublingual nitroglycerine, aspirin,
and Salbutamol (metered dose inhaler or nebuliser). A telephone or other means
should be in place to enable a call for help.
3. The outcomes assessor should be certified in cardiopulmonary resuscitation (with a
minimum of Basic Life Support). Immediate life support certification is desirable.
Training, experience, and certification in related health care exercise physiology
fields (e.g. exercise physiologist, physiotherapist, registered nurse) are also
desirable. A certified individual should be readily available to respond if needed.
4. Physicians are not required to be present during all tests. The outcomes assessor
may decide whether physician attendance at a specific test is required.
5. If a participant is on long-term or ambulatory oxygen therapy, oxygen should be
given at their standard rate or as directed by a physician.
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Stable exertional angina is not an absolute contraindication for an ISWT, but participants
with these symptoms should perform the test after using their anti-angina medication, and
rescue nitrate medication should be readily available.

Stop the Test in the Event of Any of the Following (6)
•

Chest pain suspicious for angina.

•

Evolving mental confusion or lack of coordination/staggering.

•

Evolving light-headedness.

•

Intolerable dyspnoea.

•

Leg cramps or extreme leg muscle fatigue.

•

Excessive sweating

•

Persistent SpO2 < 80%

•

Pale or ashen appearance that occurs during the test

•

Any other clinically warranted reason

Outcome assessors should already be trained to recognise these problems and the
appropriate responses. If a test is stopped for any of these reasons, the participant should
sit or lie supine as appropriate depending on the risk of syncope. Prior to conducting the
test the following should be obtained: blood pressure, pulse rate, oxygen saturation, and
blood sugars if diabetes is present. Oxygen should be administered as appropriate.

Preparation of the test environment
Establishment of a Walking Track
•

The course should be identified by 2 cones with an inset of 0.5m from either end,
(fig. 5, above) thus avoiding abrupt changes in direction.

•

The track should be flat, with minimal blind turns or obstacles.

The walking track should be in an area with a maintained comfortable ambient temperature
and humidity.

Participant Preparation
14
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•

Take into account any precautions or contraindications prior to performing the walk
test.

•

Instruct the participant to dress comfortably and wear appropriate footwear.

•

Where possible/appropriate, the participant should be advised to avoid eating a
heavy meal for two hours before the test as well as drinking tea and coffee
(caffeinated drinks).

•

Any prescribed inhaled bronchodilator medication should be taken within one hour
of testing.

•

The participant should rest for at least 15 minutes before beginning the ISWT.

•

A ‘warm up’ should not be performed.

Encouragement: Only the standardised phrases for encouragement (as specified in the
procedure below) must be used during the test. Encouragement significantly increases the
distance walked.
Supplemental Oxygen: If oxygen supplementation is needed during the walks and serial
tests are planned, then during all walks by that participant oxygen should be delivered in the
same way with the same flow. If the flow must be increased during subsequent visits due to
worsening gas exchange, this should be noted on the ISWT6MWT worksheet.
Measurements of pulse and SpO2 should be made after waiting at least 10 minutes after any
change in oxygen delivery.
The type of oxygen delivery device should also be noted on the report: for instance, the
subject carried liquid oxygen or pushed or pulled an oxygen tank, the delivery was pulsed or
continuous. Outcome assessors should avoid walking behind the participant with the oxygen
source, however if the participant is not able to control/carry/manage their own oxygen
cylinder, the outcome assessor should try to walk slightly behind the participant to avoid
setting the walking pace. It should be clearly documented how the outcome assessor has
assisted with the transport of the oxygen, so any subsequent walk tests with the same
participant can be performed in the same manner.
Medications: The type of medication, dose, and number of hours taken before the test
should be noted. Significant improvement in the distance walked, or the dyspnoea scale,
after administration of bronchodilators has been demonstrated in participants with COPD.
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Performing the ISWT

Goal of test: The total distance walked in metres is recorded, to the nearest 10 as
completed lengths.

1. After the participant has been at rest for 15 minutes (7), obtain and record
measurements of blood pressure, heart rate, oxygen saturation and Borg dyspnoea and RPE
scores

2. Set the CD to the start and play the standardised instructions to the individual.
Participants are advised to:

“Walk at a steady pace, aiming to turn around when you hear the signal. You should
continue to walk until you feel that you are unable to maintain the required speed
without becoming unduly breathless.”

3. Direct the participant to the ‘starting cone’ of the walking track.
4. Describe the walking track to the participant.
5. Give the participant the following instructions:

"Are you ready? Remember that the object is to walk AS LONG AS POSSIBLE, but don't run
or jog”.

6. The speed at which the participant should walk is directed by an audio signal played on a
CD player.
7. Once the first triple bleep plays the test has started.
8. The outcome assessor should walk alongside the participant for the first minute (level 1)
and then step away.
9. Monitor the participant for any untoward signs and symptoms throughout the duration of
the test.
10. Watch the participant. Do not get distracted and lose count of the laps. Ensure you keep
count of the number of lengths as the participant completes them, throughout the duration
16
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of the test. It is advisable to time the performance as an additional measure to confirm
manual recording of the number of shuttles completed.
11. At every increase in speed, at the end of every minute, indicated by a triple bleep advise
the participant

“You now need to increase your speed of walking”

12. During the test only one verbal cue can be used to encourage the participant to pick up
their speed

“You need to increase your speed to keep up with the test”.

13. The test is terminated when either
(a) The participant indicates that they are unable to continue,
(b) If the operator determines that the participant is not fit to continue, or,
(c) The outcomes assessor judges that the participant was unable to sustain the speed and
cover the distance to the cone prior to the beep sounding (see below for more detail).

14. Allow the participant to sit down or, if the participant prefers, allow to them to stand.
15. Immediately record oxygen saturation, heart rate, Borg dyspnoea and RPE Score on the
recording sheet. Measure and record the participant’s blood pressure.
16. Congratulate the participant on good effort and offer a drink of water.
17. Total up the number of lengths walked in meters (to the last 10 completed), and record
on the recording sheet.
18. The participant should remain in a clinical area for at least 30 minutes while in recovery.

Recording Test Performance

The assessor should calculate the distance walked to the nearest 10m completed. Time to
completion should be accurately recorded. Results should be collected on the SPHERE
ISWT6MWT form (included in your SPHERE e-folder).
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Assessor termination of the test

The assessor will terminate the test if the participant fails to reach the cone/marker in the
time allowed. This is defined as the individual being more than 0.5m away from the cone
when the bleep sounds on a second successive 10 length. When the participant is just
outside the 0.5m marker they are advised ‘you need to increase their speed to keep up with
the test’, if they fail to do so the test is terminated and the distance recorded.
The test should be discontinued by the outcomes assessor if saturated O2 levels (measured
by a pulse oximeter) falls below 80% as per ATS/ACCP guidelines for cardiopulmonary
exercise testing (6).

Participant termination of the test
The participant may indicate to terminate the test if they indicate they are unable to do so.
In respiratory disease the common reason for terminating the test is due to excessive
breathlessness, however other non-respiratory reasons may cause termination of the test,
these include fatigue (commonly leg fatigue) or pain (knee/hip/low back pain).
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Appendix 2 RPE and Dyspnoea Scales
RPE scale 6-20

Borg G. Borg’s Perceived Exertion and Pan Scales. Champaign, IL: Human Kinetics, 1998
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Breathlessness (DYS) scale
Breathlessness

CR-10 scale

20

