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Abstract

Introduction:Due to advances in treatments, people with haemophilia (PWH) are liv-

ing longer. They are not as active as the general population due to joint damage and

lack confidence to be active due to concerns about further bleeds and pain. There is a

need to facilitate healthy aging through promotion of physical activity (PA) and exer-

cise. Changing patient beliefs and increasing physical literacy and confidence to move

are thought to be key to helping PWHbecomemore active.

Aim: This paper describes the development of an exercise and behaviour change

intervention to improve confidence to exercise in PWH.

Methods: The 4-stage Medical Research Council framework for complex intervention

development was used.

Results: Stakeholders included 17 PWH and 7 physiotherapists working in

haemophilia. Seven online focus group meetings were held. The final intervention

is a hybrid 12-week physiotherapist led progressive exercise programme. Classes

are 45 min including Pilates, High intensity interval training and balance elements,

together with discussion sessions focusing on PA recommendations, the types and

benefits of different exercise styles and the effects of PA, together with the effects

of aging for PWH. The COM-B model of behaviour change was used to develop the

intervention.

Conclusion: Co-design helps to produce an intervention that understands the stake-

holders needs. Through this process the intervention developed to incorporate not

only increasing PA but also confidence to exercise. The use of behaviour change theory

identified the behaviour techniques included in the intervention and aims to increase

physical literacy in this population.
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1 INTRODUCTION

Haemophilia is a rare inherited X-linked condition that affects blood

clotting.1 A major co-morbidity is that of haemarthrosis leading to

haemophilic arthropathy.2 Haemophilic arthropathy is associated with

pain, loss of movement, reduced muscle strength together with a

reduction in postural balance.2

Advances in treatment for haemophilia have led to improved life

expectancy for those with the condition, to near that of the general

population.3 With increasing life expectancy people with haemophilia

(PWH) will experience many of the same co-morbidities of aging as

the general population for example, falls, diabetes, cancer, osteoporo-

sis, heart disease.4 Exercise and physical activity (PA) can prevent or

reduce the impact of comorbidities in the general population and PWH

should also benefit.5,6 Importantly, PA can reduce joint bleeds as well

as provide general benefits to health andwellbeing in PWHand should

be encouraged.7,8

However, PWH are not as active as the general population and have

reduced exercise capacity.9,10 They are also likely to fall more often

and at a younger age.11 Many PWH over the age of 40 grew up with

limited treatment options when they bled.12 Rest and avoidance of PA

was often used to prevent and treat joint bleeds. As a result, many

PWH have grown up hearing the message that exercise and PAmay be

dangerous or lack the confidence to exercise and be active.13

PWH face additional disease specific barriers to PA.14 Joint

arthropathy leads to reduced mobility, ongoing pain and PWH worry

about causing a joint bleed. This leads onto use coping strategies such

as avoidance of certain situations or movements to reduce the stress

on their joints and potential bleeds.15–17

Being advised, while growing up, not to be active and to rest to

prevent bleeding has led to reduced physical literacy in the older

population. There is limited evidence to suggestways to increase confi-

dence to exercise in PWH.Changing patient beliefs, increasing physical

literacy and confidence to move are thought to be key.18 Physical lit-

eracy encompasses the motivation, confidence, physical competence,

knowledge and understanding to value and take responsibility for

engagement in physical activities for life.19

The aim of this paper is to describe the process underpinning the

development of an exercise intervention that focuses on a behavioural

change to improve confidence to exercise in PWH.

2 METHODS

This study was registered with Oxford University Hospital National

Health Service (NHS) Foundation Trusts integrated governance sys-

tem (Ulysses ref 8789) as the study did not meet the requirements

for formal ethics approvals We used the updated Medical Research

Council (MRC) framework for developing complex interventions.20

The framework emphasises theory development, stakeholder engage-

ment and understanding context. Involvement of key stakeholders is

an essential element. Co-design is an approach that brings together

service users that is, patients and health care providers, to design and

develop an intervention.21 This approach allows the final interven-

tion to be produced with understanding of patient and clinician needs

and has been advocated to provide more effective and sustainable

interventions.22

The development stage was divided in to four steps (Figure 1).

2.1 Step 1: (a) Identification of possible
intervention components

Published literature including systematic literature reviews and clinical

guidelines of exercise interventions in PWH to identify interven-

tion components and strategies used for increasing exercise and PA

were reviewed. The following databases were used PubMed/Medline,

Embase, PEDro and CINAHL. Articles with the following keywords

were extractedpopulationHaemophili*ORhemophili*, interventions—

PA, exercise, resistance, balance, strength*, High intensity interval

training (HIIT),Modeof delivery virtual, ‘face to face’, ‘in person, hybrid.

We also used the use of Boolean operators (AND,OR,NOT). In addition,

a manual search of the references of included articles was conducted.

Authors also considered the National Institute for Health and Care

Excellence (NICE) guidelines such as guidance on behaviour change

interventions.23

Intervention components and strategies for consideration included:

falls intervention programmes, PA and strength training programmes

together with modes of intervention delivery in PWH and the wider

population.

The first author (S.T.) also attended virtual exercises classes run by

Haemophilia Chartered Physiotherapy Association (HCPA) members

to review their content.

2.2 Step 1: (b) Identification of and engagement
with stakeholders

PWH and physiotherapists working in haemophilia comprehensive

care centres were identified as the two main stakeholders in the

development of this exercise intervention. INVOLVE guidelines were

followed and payment offered for patient time in the patient and public

involvement (PPI) process.

Stakeholder meetings were facilitated by S.T., a physiotherapist

working in haemophilia who had completed training with the NIHR on

facilitating stakeholder groups.

PWHwere invited to join the PPI group via two routes.

∙ The Haemophilia Society a UK-wide charity organisation for people

with bleeding disorders were asked to send out a request for PWH

to be involved in the development of this exercise intervention.

∙ PWH from other haemophilia centres were invited to participate

via their physiotherapist. Physiotherapist were invited to ask their

patients from an email request sent to the HCPAmembership.
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TAYLOR ET AL. 3

F IGURE 1 Overview of intervention development process. PPI, public patient involvement; PWH, persons with haemophilia.

 13652516, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hae.14972 by T

est, W
iley O

nline L
ibrary on [20/03/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



4 TAYLOR ET AL.

The groupwas purposively selected to achieve amix of haemophilia

severity categories, ethnic background and age. Individuals were

invited to attend a virtual session in MS Teams. An Introduction letter

and briefing document were sent for each session to allow participants

time to form their own opinions prior to the session. During the session

participants were asked about their experiences with PA and exercise

during their lifetime.

The second group of stakeholders comprised of a group of physio-

therapists working in haemophilia services and was identified though

theHCPA.Anemailwas sent to allHCPAmembers seeking expressions

of interest to participate. Members were selected to give a variety of

experience within the group. An online meeting was conducted vir-

tually on Micro Soft teams and an introductory letter together with

briefing documents were provided beforehand.

Initially the research literature regarding exercise/PA in PWH was

reviewed, together with physiotherapist current practise when aiming

to increase PA in PWH;what exercises were used, together withmeth-

ods of delivery. Members were selected to give a variety of experience

within the group.

Padlet, an interactive online platform was used to help facilitate all

sessions.24

2.3 Step 2: Development of exercise programme

This step comprised of separatemeetingswith the PPI and Physiother-

apy Stakeholder groups.

The PPI meeting involved discussion regarding exercise options,

which exercises would be acceptable, the practicalities of running the

class and ways to reduce the barriers to being physically active and

exercise. Knowledge gapswere discussed to help inform the discussion

sessions within the exercise intervention.

The physiotherapists discussed options for exercise, which body

areas to target, the types of exercises (e.g., strengthening, bal-

ance, aerobic) and, how these exercises could be progressed and

monitored.

At the end of this stage the draft exercise content had been agreed.

2.4 Step 3: Development of programme theory
and theory of change

This step aimed to develop the programme theory and understand how

the different elements of the intervention may lead to the expected

outcome.25

Programme theory is the formation of a model of how the interven-

tion ismeant to function. Its purpose is to encapsulate the key elements

that are included within the intervention together with programme

activities, inputs and outputs.

We followed the steps outlined in Figure 2 utilising information

gained from published evidence and previousmeetings.

PPI representatives were asked how and why the intervention may

work. They were asked to consider the long-term change or outcome

being sought and to then work backwards to describe the processes

and sequence of change that could lead to this outcome.

The main aim of this intervention is behaviour change, and

the COM-B model was selected to underpin the intervention.26 A

behavioural analysis was completed in which the needs identified by

the PPI group were mapped onto the COM-B domains of capability,

opportunity and motivation. The theoretical domains framework was

used to expand the COM-B components.

Behaviour change techniques (BCTs) from the theoretical domains

framework (TDF) were identified and the list of BCTs was then

reviewedusing theAPEASEcriteria (Acceptability, Practicability, Effec-

tiveness, Affordability, Spill-over effects and Equity) as described by

Michie.26

A theory of change (TOC) diagramwas developed, and thePPI group

reviewed it at a virtual meeting to amend and finalise the process

(Figure 3).

2.5 Step 4: Finalisation of exercise intervention

The final exercises chosen together with progressions were reviewed

by a smaller subgroup of physiotherapists and the PPI group. Further

amendmentsweremade as needed. The final exercise interventionwas

agreed by consensus.

3 RESULTS

3.1 Step 1: (a) Identification of possible
intervention components

We looked at the published literature to identify exercise compo-

nents with either a theoretical rationale or evidence to support their

provision which included:

3.1.1 Specific types of exercises

We looked to identify specific types of exercises thatwere effective for

improving outcomes in PWH. The latest Cochrane review investigating

the effect of exercise in PWH, concluded that most exercise interven-

tions produced an improvement in either pain, range of movement,

strength and walking tolerance. These exercise interventions included

strengtheningwithweights, stretching, exercising inwater,walkingand

using an exercise bike. These findings are advised to be taken with

caution due to the heterogenicity of outcome measures and the small

number of studies. No specific type of exercise was recommended but

a combination of strength training, balance, aerobic and flexibility.27

Muscle mass loss is associated with haemophilic arthropathy due

to recurrent joint bleeds reduced range of movement and activity.28

Loss of strength has been associated with increased frailty and is a

concern in an aging haemophilic population. Targeting PA and strength

training has been shown to minimise these losses.29 Strength and pain
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TAYLOR ET AL. 5

F IGURE 2 Mapping of COM-B to the theory of changemodel, behaviour changewheel and BCT for development of intervention. BCT,
behaviour change techniques.

F IGURE 3 Theory of changemodel based onMclaughlin et al.42

have been shown to improve after an 8-week programme of resistance

training.30 However, the evidence from studies is of limited quality

and the optimal type of exercise, dosage and timing of strengthening

exercises in PWHhas yet to be determined31

There is very little research to guide the specific exercises to be used

for balance retraining in this population, rather a combination of bal-

ance, strength and endurance.32 Evidence-based strength and balance

exercise programmes effectively reduce falls, increase confidence and

can increase PA levels in older people.33

3.1.2 Mode of delivery

Exercise interventions can be delivered individually or in a group.

Group classes within specific health conditions have been shown to

provide not only physical benefits but also psychological benefits of

peer support together with educational opportunities.34 Groups could

be delivered in person or virtually. Classes are already being deliv-

ered virtually for this population and with PWH often living some

distance from specialist centres, this mode of delivery was important

to consider.

Virtual exercise interventions have been reported as feasible in the

general population.35 Guo andFussell 202235 described the challenges

of delivery and interactions together with the convenience of virtual

classes. Recent studies have shown that a virtual and hybrid class

delivery is acceptable in PWH,36 allowing for increased accessibility,

especially for patients living a distance from their care centres as for

many PWH.37

3.1.3 Psychosocial factors

Within haemophilia, physical literacy is a concept that is, emerging as

being important.38 Many PWH grew up being told not to exercise to

prevent bleeds and have a poor understanding of how to be physically

active, reduced confidence to be active and on what exercises could
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6 TAYLOR ET AL.

TABLE 1 Demographic data from PPI group.

Participants

Summary of all PPI

representatives

involved.

Attended

meeting 1

Attended

meeting 4

Attended

meeting 5

Attended

meeting 6

Attended online

exercise classes

Gender 16males

1 female

6males 5males 5males 4males 11males

1 female

Ethnicity White British 15

Turkish 1

Indian 1

6white British 4 white British

1 Turkish

4white British

1 Turkish

3white British

1 Indian

12white British

Age, mean years

(min/max)

55 (37–72) 50 (42–72) 52 (42–65) 52 (42–65) 55 (44–65) 54 (37–65)

Haemophilia severity

type

11 Severe,

1Moderate

5Mild

4 severe

1moderate

1mild

4 severe

1mild

4 severe

1mild

3 severe

1mild

7 severe

1moderate

5mild

TABLE 2 Demographic data physiotherapist group.

Physio group n= 7meeting 2 N= 3meeting 7

Gender 3male 4 female 3 females

Ethnicity White British 7 White British 3

Years qualified

(mean, min/max)

23 (10,35) 20 (10–35)

Years working in

haemophilia

(mean, min/max)

8.6 (1/17) 7.6 (1/16)

Centre type CCC= 6HC= 1 CCC= 3

Abbreviations: CCC, Comprehensive Centre; HC, Heamophilia Centre.

be useful. This has affected their participation in PA in adulthood.39

Motivation, self-efficacy and understanding the benefits of beingmore

physically active are all factors that lead to improved engagement

across a lifetime andwere identified by the PPI groups.40

We also observed virtual exercise classes to find out what was

already being provided for PWH. These classes included a class tar-

geting those with osteoporosis, a Pilates style and class including HIIT

content.

3.2 Step 1: (b) Identification of and engagement
with stakeholders

We assembled two stakeholder groups. Table 1 summarises the demo-

graphic background of the PPI group and their attendance at the

meetings.

Seven physiotherapists were involved in the development of this

intervention (Table2), 7 attended the initialmeeting and3attended the

final meeting.

During meeting 1, The PPI group discussed ‘‘Patient needs’ which

are presented (Figure 3). They were worried about aging and their pri-

mary concern was they decreased confidence to move and avoided

certain activities due to pain and concerns over causing a bleed. This

was identified as the main aim of the exercise programme. They were

uncertain which activities/exercises were safe do and which would

improve strength, balance and help to maintain physical function as

they aged. Some members expressed a fear of falling when physically

active, but this was not a primary aim as was initially thought by the

research team.

3.3 Step 2: Development of exercise programme

Meeting 3, with the physiotherapists discussed types of exercise,

body areas and progressions. The group felt that a combination of

strengthening, balance and aerobic exercise was important to include,

especially as the main aim of the study was to increase patients’

confidence to exercise. They felt that PWH should work at a level

of ‘‘somewhat hard’ on the rating of perceived exertion scale. Exer-

cises should target core strength and include knee and hip extension

as well as some general upper limb function to target commonly

involved joints. Exercises to challenge balance, adding in dual activity

exercises,41 should also be included.

The PPI group (meeting 4) discussed what exercises they felt would

be acceptable to a mixed ability group, what the barriers and bene-

fits to joining the exercise class would look like and how barriers could

be mitigated. They wanted a physiotherapist who was an expert in

haemophilia to take the exercise programme, they expressed negative

experiences of health care professionals not experts in haemophilia

causing bleeds and consequently a further reduction in confidence to

be active. Theywanted exercises thatwere targeted for their joints and

abilities and to be able to adjust the difficulty to allow progression or

to make it easier if their joints were painful. Patients were happy with

a virtual delivery but asked for the first class to be face to face to aid

communication between participants.

The exercises selected by the patient and physiotherapy groups

were divided into warm up exercises, HIIT style exercises, Core

strengthening and balance exercises (Figure 4). These exercise

approaches were chosen to allow the participants to experience

variety of exercises styles as the aim of the intervention is to increase

confidence. There are options of a starting level for each exercise

which can be progressed or regressed to allow patients to control

their activity levels depending on joint status and pain. The class
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TAYLOR ET AL. 7

F IGURE 4 Proposed exercise programme. Green section denotes the starting level. Yellow section denotes progression options increasing in
difficulty. Blue section denotes the regressions options reducing in difficulty. Pilates exercises based on APPI exercises. APPI, Australian
Physiotherapy Pilates Institute.
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8 TAYLOR ET AL.

was designed to last 45 min followed by 15 min discussion and

education.

Eachparticipantwill attend12virtual sessions completedover a 16-

week period to allow for holiday, joint bleeds or illness. Catch up 1:1

session is offered between classes if required, to progress exercises or

discuss joint issues.

An overview of the exercise intervention as per TIDieR Criteria is

available in Appendix 1.

3.4 Step 3: Final theory of change model for the
exercise intervention

The final TOC model developed with the PPI group is presented in

Figure 3.42

Themain aimof the interventionwas to increase confidence to exer-

cise, but another important aim was to manage the worries regarding

the function of the individual’s joints. Facilitators to enable participa-

tion in the exercise intervention were: (1) Bespoke goals to account for

their individual joint problems, and (2) The programme was delivered

by a physiotherapist who specialised in haemophilia. PPI represen-

tatives reported poor experiences when dealing with generic health

service professionals.

It is important that patients have autonomy regarding the exer-

cise level selected each week after the 1:1 support session with their

physiotherapist. Having group support was identified as important,

as many had not experienced seeing other people with similar joint

function and felt that this would help motivate and improve physical

literacy.

4 DISCUSSION

This paper has described the development of a complex interven-

tion using the MRC framework. The process was iterative involving

stakeholders throughout. The use of co-design helped to produce an

intervention that understands patient needs and is more likely to

be acceptable to both providers and users of the service, bringing

together the lived experience of stakeholders and care providers with

the published evidence.

There is limited evidence within haemophilia of co-design and

stakeholder involvement. A recent review of co-design in healthcare

revealed that this method was widely used although there is little pub-

lished evidence describing the process.43 Some exercise intervention

studies within haemophilia have failed to produce meaningful results

and one reason for this could be lack of stakeholder engagement lead-

ing to poor recruitment and large drop out.44 A recent study which

actively involved stakeholders to guide the intervention development

yielded promising results.36

We chose to meet with patients and clinicians separately so that

patients would confidently share their thoughts and experiences. A

recent studybyRacine45 evaluating stakeholder involvementobserved

differences in patient group user opinions depending on whether the

patient users were involved simultaneously or separately. They go on

to suggest having separate groups initially to allow for independent

discussion before combining user groups to allow consolidation. This

process may be useful to include in future codesign interventions, as

would help reduce the number of meetings during the development

phase.

We found having separate PPI and professional stakeholder meet-

ings was effective in clearly hearing each groups’ perspectives. For

example, initially the focus for this exercise programme development

was to improve balance due to higher falls rate in PWH. However, dur-

ing the initial PPI meeting it became evident that this was not a major

concern. They were more concerned with the confidence to exercise

and how to be physically active. Theywanted support from profession-

als specialised in their care. The aim of the interventionwas changed in

response to this.

The stakeholders were concerned that their individual needs were

understood and met. The variety of joint damage together with

the lived experience of joint bleeds varies and having an exercise

intervention with differing difficulty levels, conducted by a special-

ist physiotherapist was paramount for the programme to be accepted

by participants. The virtual component should help with inclusion as

many patients live a longway from treatment centres as would limiting

classes to 45min.

Physiotherapy interventions targeting health promotion for exam-

ple, increasing PA, require that behaviour change is included.46 The

NICE recommends that interventions are underpinned by theoretic

models. In this intervention we integrated the theory of behaviour

change. We mapped the TDF to the COM-B model and behaviour

changewheel (BCW). This allowed the intervention to includeactivities

aimed at reducing barriers to participation, improving retention in the

exercise programme and to promote increased confidence to be more

physically active and exercise. We also included a theoretical basis for

the psychological aspect of the programme by drawing on the concept

of physical literacy. This has been identified as an effective theoreti-

cal model for enhancing PA interventions for sustaining PA across a

lifetime.

5 STRENGTHS AND WEAKNESSES

The strength of this work is that we used a well described theory-

basedprogrammedevelopment that has been shown to lead to a better

understanding of patient needs, the intervention programme develop-

ment, and outcomes We followed a logical approach using the MRC

framework and use of PPI from the beginning of the project. Adopting a

recognised theory of change model ensures justification of the chosen

intervention components and transparency throughout. The patient

participants severity types were representative of haemophilia sever-

ity prevalencemaking the co-production output potentially relevant to

many PWH.

However, it was challenging to engage voices from patients from all

ethnicities and backgrounds and despite our efforts to foster an inclu-

sive approach to actively seek out equality and diversity in participants
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TAYLOR ET AL. 9

weonlymanaged to recruit a small numberof serviceuserswith limited

ethnic diversity so viewsmay not reflect all PWH.

6 CONCLUSION

This paper describes the process of co-designing an exercise inter-

vention for PWH to increase confidence to exercise, using the MRC

framework for complex intervention design. The use of codesign and

the development of a theory of change helped to identify the par-

ticipants needs and factors to help facilitate change. The use of the

outcome chain identifies how the behavioural change may occur in

this exercise intervention, using the COM-B and BCTs. This frame-

work identifies the needs of both patients and health care providers

to produce a potentially effective and implementable intervention, but

further evaluation is needed.
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