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ABSTRACT 

Background 

Rehabilitation is vital for promoting post-stroke recovery across 

the world and fast becoming an essential service in recent years 

in Saudi Arabia.  

One potentially cost-effective rehabilitation method is the use of 

mental imagery (MI) alongside other more conventional methods 

such as task-oriented training in the field of stroke rehabilitation, 

which includes repetitive based training to specific tasks. MI is 

defined as the experience of generating images of movements in 

the mind using different senses, such as visualising oneself 

exercising or feeling oneself performing an exercise.  

Findings from randomised clinical trials (RCTs) suggest that the 

practice of MI improves functional stroke recovery. MI can be 

practised at home without any supervision, requiring less time 

and costs. However, its impact on outcomes, remains unclear 

due to scarcity of research and explicit best practice guidelines.  

 

Methods and Findings 

A series of three studies were conducted sequentially. The first 

was a systematic review with a meta-analysis to determine 

whether MI, combined with task-oriented training, improves 

performance in activities of daily living (ADL), mobility and 

recovery after stroke, and which MI practice designs were the 

most effective for stroke.  

The review, which included 12 RCTs, found that combining MI 

training with conventional physiotherapy and/or occupational 

therapy sessions for four weeks or more could improve ADL and 

mobility performance after stroke by increased gait and balance 
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normality levels. However, the trials included highlighted the lack 

of best practice guidelines for both MI use and its 

implementation in stroke rehabilitation, which was evident 

through the heterogeneity of intervention protocols used across 

all studies. Further investigation was therefore warranted to 

identify factors enabling MI use in clinical practice in Saudi 

Arabia.  

The second study, a qualitative study, with an inductive 

approach that included 23 therapists (physiotherapists and 

occupational therapists) in four focus group discussions that 

were necessary for data saturation. Additionally, 12 individual 

interviews with stroke survivors were conducted and were 

sufficient to reach data saturation for the thematic analysis 

employed. Results from therapist discussions revealed factors 

essential for enabling MI use in stroke rehabilitation, highlighting 

what might help therapists better understand MI and its 

implementation in practice such as training courses, workshops 

and other resources that would help facilitate MI training with 

stroke survivors. Also, the findings from interviews with stroke 

patients supported therapists’ opinions and suggest its potential 

use for promoting post stroke recovery in improving safe and 

unsupervised practice away from the clinic. The interviews with 

stoke patients indicated a consensus between stroke survivors 

and therapists regarding the advantages of unsupervised home-

based training.  

The third study was a Delphi survey conducted with 18 experts 

in MI use and training in stroke rehabilitation, to agree on a list 

of statements that were compiled as a result of reviewing 

existing research on developing therapists’ knowledge and 

supporting the delivery of MI intervention in stroke 
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rehabilitation. The aim of this survey was to develop consensus 

on the specific training therapists need to effectively implement 

MI and the required attributes of stroke survivors to enable their 

engagement in MI in stroke rehabilitation. A Delphi technique 

has been suggested as helpful in health research when there is a 

paucity of experts in clinical and academic intervention use. 

Findings from the Delphi suggested that the therapists’ 

knowledge, experience and skills in MI training and management 

are essential in order to train stroke survivors to use MI in 

clinical practice. In addition to the required attributes of stroke 

survivors to enable their engagement in MI in stroke 

rehabilitation and assessment tools necessary for MI use and 

training. Furthermore, such knowledge and skills could be 

extended by improving the undergraduate training of 

professionals, integrating evidence-based and clinician-informed 

training courses at post-graduate level, and providing MI 

workshops and training courses for therapists and professionals 

across the world and in particular in Saudi Arabia. Similarly, 

stroke survivor engagement in MI intervention could be 

improved by recognizing patient cognitive impairment levels and 

motivation, and monitoring treatment progress. Preparing and 

incorporating MI content within training plans tailored to 

personal, achievable goals could make a difference to levels of 

patient recovery.  

Synthesizing the findings from the different studies involved 

following a thread method that addresses the issues identified in 

these studies, such as the need to train therapists, the methods 

in which therapists acquire their MI experience and skills, and 

possible areas for improvement in MI training. In addition, it 

considers the benefits of treatment engagement to  
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stroke survivors eligible for MI training, the assessment tools 

necessary to identify their levels of imaging or task performance, 

and the clinical guidelines and protocols required for best 

practice in MI therapy. In addition to issues related to MI 

practices, there were also other areas that remained unclear and 

required further examination, such as which variables involved in 

the delivery of MI require enhancement and the relevance of 

environmental and social settings. These issues were not 

clarified within either the qualitative study or the systemic 

review. They are discussed in greater depth later in this thesis 

with reference to their re-inspection within the quantitative study 

for further answers.  

Conclusion 

Current evidence suggests that the clinical use of MI improves 

post-stroke physical functionality. However, poorly defined 

intervention content can limit the effectiveness of clinical 

implementation and evidence-based stroke rehabilitation. MI is 

seen as a novel intervention and is not routinely used by Saudi-

Arabian therapists due to the lack of Evidence-Based Practice 

(EBP). Interviews offered insight into therapist and stroke 

survivor experiences and perceptions of MI use, suggesting the 

need for best practice recommendations for training both stroke 

survivors and therapists in how to deliver MI effectively as part 

of stroke rehabilitation.   

The studies in this thesis identified that MI, as with any other 

interventions, lacks clinical implementation informed by EBP, an 

issue which needs to be resolved. The consensus-based 

recommendations for best practice MI use in stroke rehabilitation 

herein proposed, are underpinned by expert clinical and 

academic opinions, absent in previous literature. This highlights 
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the importance of providing resources that include training 

therapists, workshops, and developing strategies into gaining 

further knowledge and proficiency in how to implement MI in 

clinical practice as an intervention.  
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GLOSSARY 

Several technical terms are used throughout this thesis; thus, 

a brief definition is provided below. 

 

Active treatment: It is a form of an exercise or an activity 

that requires the patient’s effort into completing the task given 

to him. The patient can practice the exercises or the activities 

with or without the supervision of the physiotherapist.  

 

Mental imagery: Refers to the mental process of creating and 

experiencing mental images in mind by visualising one-self 

performing a movement or imaging the feel of the movement. 

 

Mental practice: Refers to the cognitive process of rehearsing 

an image repeatedly of a specific exercise or a task without 

executing any explicit physical movement.  

 

Passive treatment: is an approach of any therapy or exercise 

that involves some activities or different strategies performed 

by the physiotherapist on the patient, without the patient 

having to execute any effort. 

 

Physical practice: It is defined as any gross motor movement 

or task that exhorts muscle contraction in the body.
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1.1 Introduction 

Rehabilitation following a stroke is a long process and can cause 

much distress to stroke survivors as they struggle to reclaim 

their lives. This study explores one specific intervention, mental 

imagery (MI), that may improve the condition of stroke survivors 

and maximise successful rehabilitation process. Whilst there are 

a number of conventional and traditional therapeutic approaches 

and task-oriented methods, little attention has been paid to MI, 

which is considered a more unconventional approach. However, 

it is worth investigating the effectiveness of this intervention 

given the current contextual constraints in Kingdom of Saudi 

Arabia (KSA) and explore to what extent it is commonly used 

alongside other existing therapies and approaches. This chapter 

provides an overview of stroke, definitions, types and associated 

risk factors, its impact and rehabilitation programmes both in 

context and globally, associated with its aftercare pathways.  

The rationale for focusing on MI and its implementation in stroke 

rehabilitation alongside other therapeutic treatments in 

rehabilitation is then briefly discussed. Next, a critical evaluation 

of the theoretical framework for informing MI implementation in 

this research is presented, aligned to the research questions 

focused specifically on factors in MI use not yet adequately 

explored. There then follows an overview of the Saudi setting for 
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this study, a brief description of implementation science in 

healthcare and methods currently incorporating MI in stroke 

patients’ rehabilitation, including factors enabling its use, clinical 

guidelines, and a framework for MI use in practice. Finally, the 

significance of this thesis, related research aims, and 

methodological framework are outlined. 

 

1.2 Stroke 

1.2.1 Definitions and types 

Stroke is a clinical term used to describe a disruption to the 

blood flow within a vascular artery of the brain that lasts for 

more than 24 hours or results in death (Winstein et al., 2016). 

Such an interruption may cause the brain cells to die due to a 

lack of oxygen. Similarly, according to Hatano’s (1976, p. 541) 

findings reported in the World Health Organisation (WHO) 

preliminary report, a more clinical definition of stroke is “clinical 

signs of focal (or global) disturbances of cerebral function, with 

symptoms lasting 24 hours or longer, or leading to death, with 

no apparent cause other than vascular distortion”. A stroke can 

be classified pathologically by background as either ‘ischaemic’ 

(caused by a blood clot that blocks blood flow) or ‘haemorrhagic’ 

(caused by a burst blood vessel bleeding within the brain) 

(Kwakkel et al., 2004). The former, known as thrombotic 

cerebral infarction, results from a block to a large cervical artery, 

and other cerebral arteries or blockage of distal cerebral arteries. 
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The latter can be intra-cerebral and the result of arteriolar 

hypertensive disease, or other causes such as coagulation 

disorders and diet imbalance (low blood cholesterol, high blood 

pressure), or subarachnoid haemorrhage due to rupture of 

aneurysms in the brain where the large arteries divide (Winstein 

et al., 2016). Research suggests that this type of stroke does not 

cause direct damage to the brain and should be excluded from 

the classification (Edlow, Malek & Ogilvy, 2008). However, this 

has been shown to develop into a mature stroke and therefore 

should be regarded as such (Sun et al., 2019). Stroke may result 

in many adverse outcomes related to the area of the brain 

affected, the vascular artery damaged, type of stroke and onset 

(Polychronopoulos et al., 2002). 

1.2.2 Risk factors, incidence and prevalence of stroke 

Stroke incidence is associated with risk factors such as age, 

gender, family history and ethnicity (Ayala at al., 2002), as well 

as a history of hypertension, high cholesterol, diabetes mellitus, 

atherosclerosis, cardiac disease, obesity, smoking, excessive 

alcohol consumption, and physical inactivity (Porter, 2013). 

Notably, stroke remains the leading cause of nearly 10% of all 

deaths worldwide (WHO, 2001) affecting around 17 million 

people (Clarke & Forster, 2015). It is the second greatest cause 

of disability for around 5 million people (Mukherjee & Patil, 

2011), leaving almost one third of survivors with long-term 

impairments (Truelsen, Begg & Mathers, 2006). Such impact can 

take the form of significant physical and psychological 

impairments and limitations (Feigin et al., 2008). In this respect, 
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33% of all stroke survivors are functionally dependent after one 

year; moreover, stroke can result in psychological and social 

problems (Robinson, 1997). In the United Kingdom (UK), stroke 

is the fourth most prevalent cause of mortality, with an 

estimated 1.2 million survivors, 42% of whom will require 

assistance and be dependent on others when performing 

everyday activities. Furthermore, 22% will have mild disability, 

12% will be severely affected and almost 11% will need to live in 

care homes (Stroke Association, 2018; Adamson et al., 2004). 

After a stroke, approximately 80% of survivors suffer general 

movement loss and functional limitations (Hajek et al., 1997). In 

comparison, stroke prevalence and incidence in Saudi Arabia is 

reported to be lower than elsewhere, which may be due, as in 

Western countries, to scarcity of reliable information around 

stroke rates and available research conducted in this field 

(Ayoola et al., 2003). Alahmari and Paul’s (2016) survey 

estimating stroke prevalence in a community in the Eastern 

region of Saudi Arabia, identified 178 stroke cases per 100,000 

population. However, Khealani et al. (2008) reported that death 

rates after stroke are predicted to double by 2030 in Arab 

countries. According to a study by Robert and Zammzami 

(2014), 22% of annual deaths after stroke in Saudi Arabia are 

caused by cardiovascular disease; however, the specific 

prevalence of stroke is unknown (Alahmari & Paul, 2016). A 

paucity of research and lack of clarity of available statistical data 

regarding incidence, prevalence and stroke socio-demographics 

in the Middle East, particularly in Saudi Arabia, is concerning (Al-

Rajeh et al., 1998; Ayoola et al., 2003). A single-centre study 

conducted in Saudi Arabia by Al Khathaami et al. (2014) found 
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stroke prevalence to be high, relative to morbidity and death 

rates in the population. Furthermore, a recent critical review by 

Bindawas and Vennu (2016) acknowledged the increasing rise in 

stroke rates alongside mortality and functional impairment of 

individuals living in Saudi Arabia. Recently, the annual 

prevalence of stroke was recorded as 57 per 100,000 people in 

the south-west region of Saudi Arabia in 2018 (Alhazzani et al., 

2018). In the absence of other detailed studies, there is a clear 

need to provide enhanced prevention programmes and improved 

rehabilitation services. Moreover, these programmes and 

services should aim to include effective interventions to reduce 

the risks of stroke morbidity and mortality and, furthermore, 

facilitate post-stroke recovery.

1.2.3 Health risk implications after stroke  

In stroke survivors, manifestations and neurological dysfunctions 

may present as acute symptoms or later as chronic disability 

outcomes (Geyh et al., 2004). Impairments can clinically 

manifest in loss of speech, weakness or paralysis (usually on one 

side of the body). Specifically, motor impairments such as 

limitation or loss of leg or arm functions on one side of the body 

may include paresis of the upper limb (UL) (77% of survivors), 

paresis of the lower limb (72%), while sensory impairment may 

affect sensation on both touch and proprioception levels, 

resulting in pain and inability to feel objects (Bowden, 2012). 

Other post-stroke consequences include cognitive impairment 

(44%) such as memory loss, concentration lapses, orientation 

and attention problems (Diamond et al., 1996), as well as 
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difficulties with thought-processing, language and 

communication (Kase et al., 1998). These can all lead to mood 

disturbances, such as irritability, and an imbalance in or 

disturbed feelings of distress (Lawrence et al., 2001), anxiety, 

anger, sadness and post stroke depression (Robinson 1997; 

Whyte & Mulsant 2002; Intercollegiate Stroke Working Party, 

2012).  

Besides mood disturbance, stroke may further lead to 

dysfunctions, limitations and difficulties in performing everyday 

tasks, known as activities of daily living (ADL), such as personal 

grooming and housework (Jorgensen et al., 1995). Furthermore, 

a stroke may lead to decreased muscle strength, reduced motor 

control and postural imbalance, resulting from hemiparesis, 

which may in turn impact on gait normality, walking abilities and 

general mobility activities such as the ability to transfer weight 

and move or roll over in bed, the ability to stand from sitting and 

walk from one point to another (Canning, Ada & O’Dwyer, 1999). 

These types of impairment are seen as health-risk implications 

resulting from stroke, for instance, inability to walk post stroke is 

an indicator of increased rates of frailty. Other impairments such 

as mobility problems and co-morbidity, lead to other secondary 

complications common to stroke such as heart disease, bone 

disease and mortality. Consequently, both diminished levels of 

ADL and mobility can impact on the survivor’s Quality of Life 

(QoL) and may debilitate their social participation and return to 

work (Kluding & Gajewski, 2009; Lord et al., 2004; Lai et al., 

2002).
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1.2.4 Impact of stroke  

After stroke, an individual’s life and family may be affected 

financially, physically, emotionally or socially. Given the 

consistent need to undergo rehabilitation and seek assistance to 

overcome this sudden traumatic event, a financial burden may 

be placed on the stroke survivor or other family members. A 

study by Sprigg et al. (2013) investigated the relationship of 

stroke characteristics of 2569 patients after stroke and impact on 

QoL. Analysing data gathered from trials using the EuroQol 

questionnaire (EQ-5D; Rabin & Charro, 2001), findings showed 

that stroke patients who were left primarily with mobility 

problems and ADL dysfunction, or who were mostly dependent 

on a carer, had low health-related QoL. Moreover, several 

studies examining the impact of stroke on life participation and 

return to work found that decreased ADL, mobility and cognitive 

impairments were the main determinants of negative impact 

(Alexanderson & Hensing, 2004; Hindfelt & Nilsson, 1977; 

Hofgren et al., 2007).  

The focus of this study is to examine improving ADL 

independency in stroke rehabilitation, rather than focusing 

simply on improving isolated abilities or upper limb functions. 

This is similar to the concept outlined by Kingston et al. (2012) 

which addresses a combination of both basic personal ADLs, 

such as bathing, feeding and toileting, and instrumental ADLs, 

such as the ability to administer self-care within the household 

through shopping, cooking and cleaning. According to the 

International Classification of Functioning Health and Disability 
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(ICF, 2011) and WHO (2013), intervention studies should 

address what can support better rehabilitative programmes that 

could help improve functional impairments, bodily limitation 

levels and independency capacity within the treatment plans 

aimed within recovery stages.  

Furthermore, any intervention study should aim to reduce ADL 

limitations resulting from a problem in body function or structure 

that may prevent normal task execution, rather than improve 

any anatomical structure deficiency caused to the limb resulting 

in dysfunction (WHO, 2001). Improving levels of ADL 

independency may enhance a return to routine activities, given 

that the productivity of both the stroke survivor and their family 

caregivers may also be affected negatively (Saka et al., 2009). 

Around 69% of UK survivors are reportedly unable to return to 

work, while 65% describe a decrease in family income leading to 

an increase of up to 85% in everyday expenses, including 

contributions to healthcare services (Stroke Association, 2018). 

Patel et al. (2020) estimated the annual financial impact of 

stroke at around £8.6 billion in healthcare costs, and £9 billion 

associated with loss of productivity and the need for informal 

care in the UK. Following a stroke, the chronic stage (>3 months 

after stroke) is the costliest due to the requirement for long-term 

assistance and the patient’s lack of independence (Intercollegiate 

Stroke Working Party, 2016). To date, data on the economic 

impact, family expenses and costs after stroke are lacking in 

Saudi Arabia (Almekhlafi, 2016). Significant disabilities and 

impairments resulting from stroke require on-going medical 

follow-up, medication, family care or the need for stroke 
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survivors to be admitted to a nursing home (private centres for 

the elderly and infirm), in addition to the use of assistive devices 

and other healthcare services. Most families in Saudi Arabia take 

care of their own elderly and sick family members in their own 

homes. 

Recent studies identified that economic and emotional burdens 

are placed upon carers and families (Abu Kamel et al., 2010). 

Salama (2012) indicated that family members were likely fearful 

over their partner’s future health. Furthermore, carers and 

families may experience anxiety regarding continued treatment 

or, as supported by Anderson et al. (1994), may worry about the 

chances of their partner suffering another stroke. These impacts 

highlight the importance of providing effective rehabilitation 

programmes to facilitate or maintain levels of function and 

participation in life (Al-Jadid 2013; Af’el-Hazmi, 1997).

1.3. Rehabilitation theory from a global perspective 

Stroke impact can affect a survivor’s life multifariously with 

impairments extending beyond physical (anatomical or body 

structure), psychological and emotional levels, to environmental 

and social aspects (WHO, 2013). Specifically, environmental 

factors can be social and attitudinal in that an individual may 

maintain execution of tasks and activities, but the impact might 

affect their participation in society and limit involvement in 

everyday activities (Gill & Kurland, 2003; Loisel et al., 2002).  

After a stroke, functional motor recovery may be enhanced by 

well-planned rehabilitative programmes that include different 
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clinical therapy strategies, such as physiotherapy or occupational 

therapy (Pollock et al., 2014). The period of rehabilitation could 

begin instantaneously from hospitalisation and continue at home 

after discharge (Pollock et al., 2007). Members of the survivor’s 

support system, such as family, carers or gym instructors, can 

contribute by encouraging them to adhere to the rehabilitation 

programme (Coupar, 2012). 

Therefore, a rehabilitation programme is needed which 

addresses and meets all individual recovery needs including 

different levels of biological, environmental, and social factors 

(ICF, 2011; NICE, 2013).  

1.3.1 Rehabilitation programmes theories 

Findings from randomised trials and systematic reviews support 

stroke rehabilitation achievement, as guided by several main 

theories (Hoenig et al., 2002; Nudo, 2003). Healthcare services 

providing rehabilitation programmes can work to ensure stroke 

survivors have access to appropriate guidance and services as to 

the best rehabilitation plans tailored to their own needs and 

goals (McKevitt et al., 2011). By considering individual needs 

and setting goals within a personalised rehabilitative plan, 

attention could be placed on informing patients of the best 

options based on rehabilitation theories (Dijkers, Hart, 

Tsaousides, et al., 2014). This can be conceptualised under two 

theories: the treatment theory (Keith, 1997) that can help 

inform therapists in selecting the appropriate intervention to 

meet stroke survivors’ needs in their recovery, and enablement 
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theory (Dijkers et al., 2014) which informs surrounding 

contextual factors specifically impacting intervention success and 

any recovery scheme. 

For example, Ellis et al. (2010) in a meta-analysis of trials 

including stroke rehabilitation interventions, reported significant 

reductions in disability and death levels in stroke survivors with 

mild to moderate disability when associated with factors such as 

social support and stroke survivor’s education with their carers 

provided by the healthcare providers (Saka et al., 2009; 

Anderson et al., 1994). This included 16 RCTs with a total of 

4759 participants exploring the impact of connecting stroke 

survivors with other services to help support their recovery plan, 

compared to other groups with only standard care services. 

Reported findings supported the need to identify potentially 

beneficial services among those proposed by health care workers 

in addition to the standard available care, to minimise death 

rates and disability levels, and improve primary outcomes of 

ADL, carer strain, and patients’ health status (Langhorne et al., 

2011; Dombovy et al., 1986). Rehabilitative programmes can be 

based on theories constituting treatment and rehabilitation goals 

to tackle their different inadequacies resulting from stroke 

(Locke & Latham, 2002). 

The ICF (WHO, 2013) is one global theory underpinning 

rehabilitative programmes, provided to support recovery stages. 

This theory addresses performance and capacity levels in 

functioning and disability within an individual. According to an 

evaluation of ICF theory by WHO (2013) regarding health and 
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disability at both an individual and population level, it provides a 

communal basis by defining three component levels of 

information. These components are related to individual’s health 

condition, functioning and disability: body level such as 

anatomical or structural impairments, activities level such as 

limitations in task completion. Finally, contextual level including 

environmental and personal factors (WHO, 2001).  

Theory regarding biopsychological factors, critical to 

rehabilitation treatment planning underlines an individual’s 

needs after stroke and can help maximize rehabilitation plans 

for such needs (Kamper et al., 2015; Marin et al., 2017). This 

multidisciplinary model of health and illness suggests that one or 

more levels including biological, psychological and social, can 

interact and influence one another.  

Importantly, using such rehabilitation theories can help in 

planning and implementing interventions in clinical practice. The 

treatment and enablement theories both help in selecting the 

appropriate patient treatment and identification of clinical 

treatment intervention relevant to any specific patient needs 

(Wade, 2020). For example, choosing cognitive related 

interventions with stroke survivors who might have cognitive 

impairments may not be appropriate. It has been suggested that 

rehabilitation programmes for any patient in clinical practice can 

encounter many challenges in selecting further highly complex 

clinical interventions that may enhance patient recovery. 

Therefore, developing an understanding of scientific knowledge 

regarding a patient’s health and rehabilitation and applying this 



 

 

 

 

14 

in clinical settings is crucial for promoting successful practice 

(Alsufyani, 2020).  

It can be noted that practical application of theories is lacking in 

most developing countries, potentially due to several contextual 

factors including availability of rehabilitation professionals, lack 

of resources and poor quality of professional educational bodies. 

However, scope within a patient’s context such as social, 

psychological, cultural, and environmental factors need to be 

highlighted in any assessments to enhance intervention 

processes and healthcare services quality (George et al., 2014). 

Although there may be disparity in rehabilitation and 

intervention plans when it comes to using any theory-guided 

research, this may be due to the many different and appropriate 

sets of concepts available for selection within the wide range of 

potential domains that are under inspection in rehabilitation.  

1.3.2 Structure of rehabilitation plan 

The structure of any rehabilitation care plan should comprise 

several factors. First, the assigned care services provider should 

deliver a comprehensive stroke pathway care system. This 

system begins with stroke prevention, extends to acute care, 

early phase rehabilitation, then later to community rehabilitation 

and access to long-term support plans. Other factors include 

provision of services that should be based on the best available 

evidence, either locally or nationally, tailored to population 

needs. Further, care services providers should have the required 

knowledge and skills and access to professional training schemes 
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to fulfil safe care of stroke survivors. Moreover, discharged 

stroke survivors should be assured sufficient information on how 

to access special services at all pathway care stages.  

Currently there is an urgent need for researchers, healthcare 

providers and organisations to develop the best and most cost-

effective interventions to minimise stroke disabilities and related 

personal and societal burden. The combination of different 

balanced measures and rehabilitation services could include 

medical, social, vocational programmes, training individuals to 

improve and optimise functional ability through proposed goals 

(WHO, 2001). 

Recently evidenc-based practice (EBP) interventions have been 

employed within rehabilitation services to maximize care services 

for stroke patients (Davies et al., 2007). These comprise a range 

of interventions implemented within key guidelines for different 

stroke cases that incorporates different impairments, within 

different settings and according to different goals serving a 

recovery process required for each condition. 

Components of a successful care pathway include an interaction 

process between an appropriate care plan structure and an 

optimal care processing system led by professions, which, in 

turn, impacts on the final outcomes. While health care districts 

and independent hospitals generally administer care schemes 

based on type and availability of accessible resources, alongside 

care strategy, this is indeed processed through planning 

rehabilitation treatment intensity, the outlined prevention and 
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preparation plans to discharge the patient from hospitals and 

wards (Intercollegiate Stroke Working Party, 2012). 

1.3.3 Context of rehabilitation  

Rehabilitation care is recognised as an important step after 

stroke, including starting as early as possible, that can reduce 

levels of impairment and optimise the prognosis (Indredavik et 

al., 1999). Different stages of rehabilitation care include 

emergency care, intensive or acute care, in-patient or recovery 

care, and early discharge settings, as well as home-based 

services, return to work and long-term support services. Once a 

stroke patient is medically stabilised and there are no signs of 

any other clinical contradictions or complications, the 

rehabilitation plan can then be moved into the acute stage, 

otherwise the services can continue up until the time the patient 

is discharged or relocated to other rehabilitation settings 

(Duncan et al., 2005).  

Goals and contexts specific to patient needs, alongside family 

support in stroke rehabilitation programmes, impact on 

successful outcomes in a care pathway. A study by Bernhardt et. 

al. (2004) aimed to determine how well stroke survivors manage 

within acute stroke units in relation to identifying their physical 

activity patterns. A total of 64 stroke survivors were recruited 

from five stroke units, and were observed within 14 days of their 

stroke, from 8 am to 5 pm, for two days at10-minute intervals. 

The therapists recorded the therapy undertaken by the stroke 

patients which included general physical activities to improve 



 

 

 

 

17 

their mobility levels. Their findings showed stroke survivors 

spent over 50% of their time on bedrest, 60% of their time 

alone, and only 13% of their time engaged in physical activity 

that aimed to help them improve mobility levels and minimise 

complications. This highlights the importance of rehabilitation 

care during the different recovery phases post-stroke. 

A critical phase in stroke recovery is persistence in a sustained 

in-patient care setting, in which experienced, trained, 

interdisciplinary staff provide optimal assessment and care for 

stroke recovery outcomes. Furthermore, a complimentary 

outpatient care phase is essential in factoring rehabilitation 

structure to promote stroke recovery and sustaining improved 

functional level. Evidence suggests that outpatient rehabilitation 

is key to improving outcomes, yet it is overlooked in services 

offered by many well-developed healthcare systems (Hansen et 

al., 2013). 

In-patient care phase is a complex system of care in 

rehabilitation provided for patients after stroke (Saposnik et al., 

2009; Kwakkel et al., 2004). Evidence obtained from randomised 

studies and systematic reviews addressing assessment of 

rehabilitation in specific systems for complex interventions found 

that in-patient services are organised in a multidisciplinary 

stroke unit that promotes recovery from stroke and is aimed at 

improving level of functional independence and returning to 

home. Although stroke survivors vary in age, stroke severity and 

symptoms, most can benefit from this type of care to facilitate 

earlier discharge/return to home phase (Mayo et al., 2000). 
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Outpatient care in rehabilitation programmes can involve a range 

of services such as home-based, community rehabilitation 

services or post discharge rehabilitation services in outpatient 

clinics (Outpatient Service Trialist, 2004).  

During the long-term rehabilitation phase, stroke survivors 

benefit from rehabilitations plans. Forster et al. (2009) found no 

evidence of significant clinical benefit for mild to moderate 

disabled patients or carers from a structured reassessment 

system at six months post-stroke. Promoting physical activities, 

community integration and participation alongside practical and 

emotional support among stroke survivors via care home 

rehabilitation is important, alongside family carers or informal 

carers. Although few trials have been conducted in this area, 

evidence from those completed shows improvements in walking 

and function in patients who received such interventions after six 

months (Duncan et al., 2011). 

Long-term management follows an initial recovery phase when 

discharged from inpatient care, most commonly occurring within 

the first six months after stroke. At this stage, many situations 

can be incorporated, such as continuous improvement in the 

case of young stroke survivors, or as for most cases continued 

progress in dependency and avoidance of further deterioration 

due to any relapse, other complications and aging. It is 

highlighted by Dobkin (2004) and Duncan et al. (2005) that a 

continued period of rehabilitation is essential to monitor 

disabilities and long-term support within any rehabilitation plan, 
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carried out through outpatient clinics, home carers and carer 

support.  

1.3.4 Intervention therapies in rehabilitation  

Rehabilitation care can include different intervention types, with 

varying periods of therapy duration from minutes to hours and 

can differs from situations of primary or community care that 

can last from weeks up to months of care. The designing and 

implementing of care pathways mainly depend on the nature of 

the particular case in the rehabilitation plan, approach and 

significant flexibility of the different interventions and therapeutic 

techniques needed for a well organised plan. Each phase of care 

needs to be individualised to a case specific within the 

rehabilitation plan instead of being a general plan for all 

(Langhorne et al., 2011). Effective interventions in stroke 

rehabilitation programmes are associated with trained tasks and 

related volume of intensity given (Kwakkel, Wagenaar & 

Koelman, 1997; Page, 2003).  

Benefits of multidisciplinary rehabilitation programmes with 

different intensity levels were investigated by Clarke and Forster 

(2015) in a review comprising 21 randomised controlled trials 

(RCT) involving 3,994 acute stroke survivors. Their review aimed 

to identify which rehabilitation programme was more effective, 

to improve functional independence recovery alongside reducing 

early mortality rates. The authors compared a medical ward unit 

to the stroke unit, undergoing acute medical treatment and early 

intensive rehabilitation care. Findings showed significant 
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improvements in functional ability to live independently at home 

following discharge from the stroke unit, as well as reduced early 

mortality rates. The study concluded that the stroke unit helped 

to improve recovery more than the medical ward, due to the 

availability of specific services, including intensive rehabilitation 

programmes, delivered by specialist rehabilitation staff. 

Moreover, on the stroke unit, patients were consistently 

encouraged to participate more actively in skills learning 

rehabilitation sessions. Having rehabilitation programmes with 

intensive and applicable interventions that specifically meet 

stroke survivors’ needs and relate to the patient’s recovery 

phase, are essential to promoting recovery (Miller et al., 2010). 

Bernhardt et al. (2007) conducted a study that included therapist 

reports and individual patient observation records, in addition to 

senior staff completing a survey of stroke unit resources. The 

authors acknowledged that stroke patients spent nearly 13% of 

their first 14 days of stroke exercising in acute stroke units, and 

undertaking standing and walking tasks, to help improve mobility 

levels and prevent secondary complications. Further, it was 

reported that patients were with their therapists for only 5.2% of 

their time (Bernhardt et al., 2007). A total of 148 treatment 

therapies were delivered by therapists over two days, and 98% 

of time treatment was delivered at the patient’s bedside. 

Therapy was provided by both physiotherapists (PT) and 

occupational therapists (OT) to help improve upper limb 

functions. Treatment intensity ranged from 09.00 h and 12.30 h 

and average session duration for PT is 24 minutes. Access to this 

information has helped to reflect on how therapies and 
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interventions are implemented by therapists (PT and OT) in an 

in-patient care unit and their impact on recovery of the stroke 

survivor’s outcomes (Bernhardt et al., 2007). The findings from 

this study show the importance of the presence of 

physiotherapists during treatment to help patients engage in 

their activity tasks for up to 24 minutes. Evidence-based 

research suggests a range of 45 minutes is a reasonable amount 

of time to spend in intense active treatment sessions, to help 

improve outcomes supervised by a therapist or an individual 

therapy (Kwakkel et al., 2004; Langhorne et al., 2011; Smith et 

al., 2009).  

Interventions and rehabilitation plans are designed according to 

the patient’s needs, goals, available evidence-based research 

guidelines provided and perceived risks and benefits. Further, 

these programmes can help reduce impairments, after stroke 

and improve independency levels.  

 

1.3.5 MI use in rehabilitation  

Rehabilitation programmes include a variety of strategies and 

interventions designed to improve functional impairments and 

minimise disability. These interventions can be represented in 

strengthening exercises that can help improve gait patterns and 

mobility recovery (Brazzelli et al., 2011; Saunders et al., 2009). 

In terms of arm function retraining evidence obtained from RCTs, 

interventions include exercises such as repetitive and task-

specific approaches (French et al., 2007; Langhorne et al., 2009; 

Page et al., 2008); Constraint Induced Movement Therapy 
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(CIMT) to help improve physical outcomes after stroke (Wolf et 

al., 2008); gait training and training on the use of walking aids 

to help improve mobility, as well as use of other orthoses. 

Further interventions in rehabilitation programmes improve 

balance and reducing the risk of falls due to impairments in 

motor control and impaired sensations leading to reduced 

upright posture and misperceiving body representation. Further, 

application of acupuncture, robotics, repetitive task training, and 

mental practice are interventions utilised to improve functional 

recovery after stroke (Langhorne et al., 1997). MI is defined as 

practicing movement tasks in the mind only to help improve 

performance (Barclay-Goddard et al., 2011; Page et al 2009; 

Zimmermann-Schlatter et al 2008). The National Clinical 

Guidelines for Stroke (2016) have recommended MI use in 

acute, subacute and chronic rehabilitation phases to improve 

upper limb and gait impairments. However, it is not clear what 

the best protocol, intensity, is and time to start the treatment, 

as research evidence to-date is only supported by small trials. 

Braun et al.’s (2008) framework suggests MI use with stroke 

survivors at any recovery stage as long as they are able and 

have the capacity to create images. The therapist should 

establish enough assessment regarding their patient’s situation 

before training them on MI and decide whether or not they have 

sufficient mental capacity to endure the training, including good 

working memory, attention, and orientation.  

To date, the literature is lacking strong evidence supporting the 

impact of MI in stroke. For example, in a systematic review 

assessing the effects of MI after stroke including four RCTs and 
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one Clinical Control trial (CCT), Braun et al. (2006) showed a 

clear difference in the studies, in patient characteristics, MI 

protocol, and recovery outcomes. Four intervention designs were 

used, most of which focused on arm tasks, with intervention 

periods varying from two to six weeks, and sessions from three 

to multiple times per week. Although their review provided 

evidence supporting MI use combined with conventional therapy 

which has a positive effect on arm function recovery after stroke, 

however the studies included in their review were limited in their 

sample sizes. Moreover, the study offered no clear definition of 

the content of MI use, outcomes, patient characteristics and 

protocol training to allow for future adoption in clinical practice 

and conclusions were open for further research investigation. 

A study by Jackson et al. (2001) discussed using MI as an 

approach to enhance recovery in neurological conditions. This 

provided extensive evidence from brain imaging studies and 

neurophysiological and psychology fields explaining the 

mechanisms of MI and how it operates. Participants were 

randomised to either MI group or usual therapy, with outcomes 

such as goal-attainment, ADL and mobility levels evaluated for 

improvement. Therapists received training on implementing MI 

for 2 hours. The MI group were then trained 3 times per week, 

using a 15-20-minute video. Findings suggested that 

improvements were present on the goal attainment scale 

outcome after training on MI use compared to the control group. 

However, results were limited due to noncompliance of both 

patients and therapists with the training programme; either the 

therapist was on vacation or the patients had low cognitive 
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levels, which were measured using an intervention compliance 

questionnaire completed by the therapists at the end of the 

intervention. Furthermore, although the therapists in the study 

received a short, rapid training session prior to implementing MI 

in rehabilitation, neither the basis for the training context nor the 

training method involved were clear enough. This therefore 

made it difficult to understand how knowledgeable therapists 

were in instructing the patient, or what specific technique(s) 

were identified for training therapists in MI use in clinical 

practice. Thus, their report suggests that greater understanding 

of the barriers and facilitators in implementing MI in practice and 

what support is needed, are essential. 

Other studies (Liu et al., 2004; Liu, 2009) showed improvement 

in ADL when using MI with tasks such as cooking food and 

cleaning the house, after stroke with on MI group (n=17) 

compared to the control group (n=17). Treatment duration was 

four weeks and was regularly monitored by the trained therapist 

conducting the MI use. In their studies the therapists 

demonstrated MI involving the task for the patient and then used 

a video clip to instruct MI use with the stroke survivor. Their 

findings showed improvements in tasks independency in the MI 

group higher than the control group. These examples suggest 

that factors such as adherence, trained therapists through 

adequate and quality level of training, progress monitoring 

instruments and therapists’ role are highly important for MI to 

successfully work in clinical practice. Other factors that could be 

associated to patient’s ability in imaging relative to cognitive 

impairments that can include poor memory, sustained focus 



 

 

 

 

25 

when following instructions. Further studies are therefore needed 

to help address these factors and highlight key recommendations 

that may further enhance successful MI implementation in stroke 

rehabilitation.  

1.3.2 Rehabilitation context in Saudi Arabia  

In Saudi Arabia, the healthcare pathway for stroke is inadequate 

compared to other developed countries. Recovery after stroke is 

crucial, and early rehabilitation programme services are essential 

to help minimise the risk of disabilities and improve survival 

levels. After a stroke, patients are admitted to either internal 

medicine wards, neurosurgical wards, general medicine wards, 

or stroke units, via emergency triage departments. There are 

two stroke units in Saudi Arabia: one in King Fahd Medical 

centre, Riyadh; the other in King Abdul-Aziz Hospital, Jeddah. 

Stroke survivors are treated mainly by neurologists and then 

referred to physiotherapists or specialised stroke therapists. 

They mainly receive their rehabilitation in in-patient wards or 

referred on after being discharged to the hospital’s 

physiotherapy department as an outpatient for follow-up 

treatment. Rehabilitation centres and other community 

rehabilitation services are also available to stroke survivors 

(Memon et al., 2019). Regarding treatment and healthcare 

services, these are provided free in Saudi Arabia and managed 

through the Saudi Ministry of Health. The Ministry operates 

through the government sector and is the most accountable 

agency with primary responsibility for Saudi Arabia’s standard 

healthcare. The Ministry offers many healthcare services, 
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including preventive, curative and rehabilitative services. 

Further, healthcare services are operated through other 

government agencies including university teaching hospitals, 

Ministry of Defence and Aviation and Saudi Arabian National 

Guard. These all offer healthcare services to both their 

employees and the general population. Private agencies also 

deliver substantial healthcare services to the general public. All 

general healthcare services are covered by a full range of 

networks, including clinics, hospitals, dispensaries and chemists 

(Al Yousuf et al., 2002).  

Although significant healthcare services are provided in Saudi 

Arabia, there is paucity of knowledge around the variety of 

techniques that can be implemented in rehabilitation 

programmes, highlighting the need for further and deeper 

understanding around different intervention types within stroke 

rehabilitation programmes. 

Moreover, such programmes within healthcare services, which 

might include for example physiotherapy-based interventions, 

could also include effective strategies, or a variety of treatments 

to help improve post-stroke recovery, as discussed in the next 

section.  

1.3.3 Physiotherapy in stroke rehabilitation  

Physiotherapy forms an important part of post-stroke recovery, 

helping to improve functional abilities and enhance 

independence. Physiotherapy interventions can take many 

different forms, depending on the services in which they are 
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embedded, the nature of the therapy, and its theoretical and 

clinical basis and use (Woldag & Hummerlsheim, 2002). It is 

believed that physiotherapy is essential in helping to regain 

functional and motor recovery in stroke rehabilitation (Jette et 

al., 2005). However, outcome success also depends on the 

patient’s motivational level, and the physiotherapist’s acquired 

specialised knowledge in addition to the preferred therapeutic 

techniques.  

A randomised trial by Langhamme and Stanghelle (2000) 

compared two different physiotherapy interventions on 61 stroke 

patients: the Bobath concept group and a group receiving the 

same intervention with additional task-orientated training. 

Bobath concept known also as Neurodevelopmental Therapy 

(NDT; Bobath, 1990) is a scientific concept based on principles of 

re-learning of the normal movement patterns, and normalising 

muscle tone, based on the ability of the brain to recover and 

recognise movement patterns by adapting to changes after 

neurological damage. Their findings suggested that the latter 

group had a shorter length of hospital stay and greater 

improvement in ADL levels. Another study by Kwakkel et al. 

(2004) identified supporting evidence on physiotherapy 

interventions for improving recovery outcomes and functional 

independence after stroke. Their review included 123 RCT. The 

findings revealed that a physiotherapy programme including 

task-oriented training, when applied after stroke with high 

intensity and at an early stage, can improve stroke recovery in 

terms of gait and balance pattern. This suggests the need for 

more well-designed physiotherapy interventions in stroke 
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rehabilitation and that physiotherapy is essential in rehabilitation 

to help improve functional recovery after stroke.  

Physiotherapy is one of the therapies provided in stroke 

rehabilitation programmes (Dobkin, 2004) and includes 

approaches such as Bobath or NDT (Bobath, 1990), Brunnstrom 

technique (Perry, 1967), proprioceptive neuromuscular 

facilitation (PNF) (Voss et al., 1985), as well as methods of 

motor re-learning and muscular functional strengthening 

approaches (Brazzelli et al., 2011). Other interventions include 

electrical simulation (ES) (Meilink et al., 2008), and thermal 

stimulation (Chen et al., 2011). These are mainly adopted in 

clinical settings, to improve stroke recovery and restore motor 

function as a standard approach based on practical and 

theoretical evidence of positive effects (Dobkin & Dorsch, 2013).  

Advanced novel intervention therapies have also been developed 

in recent decades to help maximise post-stroke functional 

recovery (Jeannerod & Jacob, 2005). These strategies are mainly 

based on empirical evidence gained from neuro-rehabilitation 

research. For instance, one of the main concepts used in this 

strategy is neuroplasticity and mechanisms of neurogenesis 

(development of new neuron cells) (Koratamaddi, 2012) that the 

brain undergoes after stroke, which can enhance function 

recovery. This has been evident through many studies of neuro-

technologies, such as functional brain MRI (Saposnik et al., 

2010; Clément, 2019). This group of therapies include the use of 

brain-computer-interface based action observation and robotic 

orthotic devices (Lum et al., 2012), virtual reality (VR) (Eng et 
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al., 2007; Levin & Therapy, 2011; Zimmermann-Schlatter et al., 

2008), intermittent compression (Feys et al., 1998), CIMT (Wolf 

et al., 2008), thermal stimulation and mirror therapy (Pandian et 

al., 2014), action observation (Sale & Franceschini, 2012), and 

task oriented training (Van Peppen, 2007; Carr 1987). Moreover, 

there has been some exploration into the potential use of mental 

imagery with patients to improve motor function during 

rehabilitation (Sitaram et al., 2012; Jeannerod & Jacob, 2005), 

as discussed in detail in the next section.  

1.4 Mental imagery 

1.4.1 Definitions and origins 

One possible therapeutic approach that may be used as part of 

stroke rehabilitation is Mental Imagery (MI) practice. MI has 

various definitions in the literature. Weinberg (2008) defined MI 

as rehearsing physical skills performance in the mind without 

actually executing them in reality, while Parnabas et al. (2015) 

suggest it involves all appropriate senses. Furthermore, Cox et 

al. (2011) point out that imagery could be visualising or 

kinaesthetically feeling the movement. Likewise, Morris, Spittle 

and Watt (2005) define MI as the process of creating images in 

the mind that relate to movement represented in a visual 

(seeing) or sensory (feeling) manner, as a method of re-learning 

functional skills. Adopted originally from sports psychology, MI 

techniques may be used to help athletes improve their training 

skills, or as a performance strategy by visualising the winning 

move, thus, increasing feelings of positivity and enhancing 

motivation and confidence (Murphy & Martin, 2002).  
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1.4.2 Importance of implementation MI in stroke 

rehabilitation 

MI use has been proposed as an alternative approach to physical 

exercise therapy, involving less energy generation and being 

more cost-effective with the least adverse risk in clinical practice. 

Additionally, MI is potentially effective in helping to improve 

motor performance and enhance skills of re-learning without the 

need to change location or adding any physical output, whilst 

combined with optimal physical practice. MI is advantageous in 

stroke rehabilitation when re-learning motor skills with physical 

exercise is included in treatment plans (Jackson et al., 2004; 

Malouin et al., 2004) to help reduce anxiety, improve attention 

and confidence, and subsequently improve recovery. Although 

MI has both psychological and physiological clinical advantages 

with minimum adverse effects and low costs, larger trials to 

investigate this approach have not been employed in this field 

with EBP research. Additionally, where studies have focused on 

how MI improves arm-hand function, little research has been 

conducted to assess possible effects on locomotor tasks (Malouin 

& Richards, 2009). With this paucity of evidence supporting the 

potential of diverse types of MI interventions, different studies 

for example (Bovend’eerd et al., 2010; Braun et al., 2012; 

Dunsky & Dickstein, 2018) have presented the use of different 

protocols in MI clinical practice interventions. Established 

protocols from these studies were designed to fulfil the research 

purpose and according to the sample of stroke under 

investigation, for example, Dunsky and Dickstein (2018) 
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established a protocol for MI training to help improve gait 

patterns in people with stroke. This protocol was developed 

based on the concept of PETTLEP. This framework aimed at 

helping to train athletes in using MI by integrating different 

levels of components (i.e., physical, environmental, task, timing, 

learning, emotion, and perspective) (Holmes & Collins, 2001). 

The six-week protocol included tasks for training in balance and 

walking exercises for stroke patients. Results showed 

improvement in walking and balance levels after MI use (Dunsky 

& Dickstein, 2018).  

Research has explored MI use and the relationship and similarity 

between actual and imagined physical movement, and 

interrelation of neuroscience and psychological and physiological 

aspects (Decety & Jeannerod, 1996). Based on this evidence, 

researchers believe that MI use in physical rehabilitation may 

improve levels of motor recovery after stroke for survivors with a 

damaged central nervous system (Decety, 1993; Yue & Cole, 

1992; Warner & McNeill; 1998). However, it is clear from a 

review of the literature that few MI designs have been applied in 

rehabilitation settings in clinical practice. This may be due to the 

lack of evidence-based practice implementation and small trial 

sizes employed. Experimental evidence of theoretical approaches 

in interventions, currently lacking, can help promote practical 

guidelines to support future professions in implementing MI in 

physical rehabilitation. Moreover, MI as with any other 

intervention requires outcome measures to be available and 

acknowledged clearly as the field of sports psychology for 
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athletes has shown, and this is still lacking for stroke patients in 

clinical practice (Jackson et al., 2001).  

1.4.3 Types and use of mental imagery 

Imagery comprises two common modalities as described by 

White and Hardy (1995): ‘visual imagery’, defined as the use of 

visual sources of information to help construct mental images. 

This includes two perspectives: internal visual imagery (IVI) 

when a person imagines himself from a first-person perspective 

as though seeing himself through his own eyes, and as an 

external visual imagery (EVI) which involves a third person 

perspective such as seeing oneself performing the action (a 

bird’s eye view) (Callow et al., 2013). The other modality is 

‘kinaesthetic imagery’, which relates to sensory sources of 

information and is associated with the sense of images. MI in 

this case can also involve movements, forces and efforts (Callow 

& Waters, 2005) and can be referred to as movement imagery in 

some practices. Visual imagery feeds from the visual sense and 

obtains visual experiences from the seeing process; an example 

of visual imagery is seeing oneself reaching for a cup in front of 

you and grabbing it. However, the feeling of the cup grasped in 

the hand and the muscles gripping the cup is the kinaesthetic 

imagery of the feeling process (Morris et al., 2005). In sports 

psychology, Guillot et al. (2009) stated that these different 

modalities and perspectives are used with athletes for different 

task characteristics specified for motor performance. For 

instance, internal imagery can be used with open skills tasks 

which involve perceptions, such as developing strategies, for 
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example, performing golf putting skills (Hardy & Callow, 1999). 

Internal imagery can be referred to as motor imagery in practice 

(Jeannerod, 1994). Furthermore, external imagery is mainly 

used with a more formed task skill that enables the individual to 

see the precise position and movement of the successful 

performance of the task (Hall et al., 1998). External visual 

imagery is effective for enhancing the skill learning process, 

movement ability and new skills (White & Hardy, 1995). 

However, kinaesthetic imagery is used more with tasks that 

match the feeling and timing of the movement of the task, such 

as feeling the muscles in the thigh and leg stretch forward and 

extend to kick the approaching football (Jeannerod, 1994). 

Furthermore, complex movements can be enhanced by 

kinaesthetic imagery (Yu et al., 2015). According to Paivio 

(1985) imagery may be effective for executing some tasks more 

than others, and MI can be used in different ways, depending on 

the nature of the action (Hardy & Callow, 1999).  

In rehabilitation, MI has been taught using either or both 

modalities, such as experiencing the kinaesthetic sensation by 

performing a kinaesthetic movement related to the task. Kumar 

et al. (2016) trained 20 patients to visualise themselves in a 

warm, relaxing place and feel their knee bend and their muscles 

tighten. In comparison, the control group practiced only gait 

training and showed improvements in gait patterns after three 

weeks of training for MI and task-oriented training combined. 

Another study by Vikasini et al. (2016) trained 30 stroke 

survivors to mentally visualise functional exercises of hand 

movements and to feel muscles contract in the limb while 
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performing the task following an audiotape instruction over four 

weeks. The control group had task-oriented training. The 

findings from this randomised trial support the importance of 

combining MI with a more traditional therapy such as task-

oriented training, which improves functional upper limb recovery 

after stroke in rehabilitation, by improving levels of walking and 

ADL.  

In the field of neurorehabilitation, MI has been used to treat 

many different neurological conditions to improve levels of 

functional and motor recovery (De Vries & Mulder, 2007), and 

been found to be effective in both neuroscience and 

neurorehabilitation (Nilsen at al., 2012). A systematic review by 

Zimmermann-Schlatter et al. (2008) evaluated motor MI 

combined with any conventional therapy (physio or occupational) 

compared to standard therapy alone. They included four RCTs 

conducted in Asia and North America only, with a total of 86 

patients in the acute post stroke phase. These trials reported 

using motor imagery combined with standard therapy to instruct 

stroke survivors on MI through the use of audiotapes for 10-60 

minutes per day, 3 to 5 sessions per week, for 3 to 6 weeks. 

Findings suggest this course of MI provides ultimate benefits for 

functional upper limb recovery outcomes. Three studies 

demonstrated positive effects from the Fugl-Meyer Stroke 

Assessment outcome for the upper extremity and two studies 

reported positive effect on the Action Research Arm Test (grasp, 

grip, pinch and gross movement) outcome. However, a limitation 

of the review was the small sample size of stroke survivors as 

well as low quality of the included trials in the review. These 
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issues together with geographical limitations make it challenging 

to judge the effectiveness of MI use with stroke and 

transferability of the findings. In contrast, a trial conducted by 

Verma et al. (2011) with 30 post stroke survivors, aimed to 

evaluate the effectiveness of MI combined with task-oriented 

training to improve gait patterns after stroke. This involved a MI 

group intervention (15 minutes) combined with task-oriented 

training sessions (25 minutes) for seven days a week, two weeks 

after stroke. The control group underwent only task-oriented 

training sessions for 25 minutes. Findings from this trial showed 

enhanced independent ambulation levels and minimised gait 

abnormalities with the intervention group in comparison with the 

control group. Although improvements were observed in the 

intervention group, it is difficult to judge the true effectiveness 

due to the small sample size of only 30 stroke survivors from 

one country (India). Moreover, the training provided for both the 

stroke survivors and the therapist instructing the patient was 

unclear and lacked sufficient details for future replication.  

MI benefits extend beyond body function recovery to managing 

pain (Moseley, 2004), reducing anxiety and stress (Arora et al., 

2011), enhancing muscle flexibility (Lebon, Collet & Guillot, 

2010), improving muscle strength (Williams, Odley & Callaghan, 

2004), and ensuring better control of movement and skill 

relearning (Weinberg, 2008), all of which have been 

demonstrated in many single-centre, randomised controlled 

trials. However, it is noted that these have mainly been 

conducted on small samples, thus these findings may have 

limited generalisability. 
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MI has been performed in the field of sport psychology with 

healthy populations and been proven effective and during the 

last decade, potential studies have been conducted on MI and its 

impact on physical functional outcomes with neurological 

conditions. To date, none have investigated whether cognitive 

impairments might impact MI training outcomes. Furthermore, 

no study has investigated the extent to which working memory 

impacts patient’s engagement in MI training and progress, given 

that the MI process comprises tasks whereby the patient repeats 

an imagined movement several times to help improve motor 

performance. The created mental image is in a dynamic state 

representing an exact action that is mentally reactivated within 

the working memory with no explicit motor production. Thus, the 

ability to sustain visual and kinaesthetic information in the 

working memory is essential for successful outcomes in MI 

training (Murphy et al., 2011). Further, the ability to engage in 

successful MI training requires proper levels of working memory 

to produce better MI outcomes. For instance, results from 

Malouin et al. (2004-b) who investigated MI use after stroke and 

the relationship between working memory and motor 

improvement with three individuals, showed that working 

memory domains included visual-spatial, kinaesthetic, and verbal 

working memory domains and that some impairment was 

present in the working memory at differing mild to moderate 

levels across the three patients. The results also showed that 

during MI training, patients had to retrieve kinaesthetic 

sensations as well as verbal information from the part of their 

working memory associated with motor strategy performance 

during MI, and those patients with a better level of memory 
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achieved greater success than those with poor cognitive 

functions (Malouin et al., 2004-b). The study suggested no 

specific benefit from MI training and therefore more studies are 

needed to identify ways of determining who might benefit from 

this technique.

1.4.4 Mental imagery frameworks  

MI originated from the field of sports psychology. Specifically, 

this comprises a two-by-two framework of imagery functions 

relative to its use in enhancing cognitive and motivation levels, 

which are specific to performing actions and re-learning skills 

(Guillot et al., 2009). According to Paivio (1985), the framework 

includes a cognitive specific imagery use function, for improving 

skills in sport, and a cognitive general function, to improve 

strategies and sports planning. Other MI use functions include a 

motivation-specific function, which helps to improve performance 

and achieve goals and the motivational general use function, 

elaborated by Hall et al. (1998) which includes both functions of 

imagery, motivational general arousal and mastery cognition, 

aimed at regulating moods and enhancing confidence (Cumming, 

2002; Martin, Moritz & Hall, 1999).  

Another conceptual framework that has been used in sports 

psychology by Munroe et al. (2000) is based on the original 

applied model of MI involving the 4-Ws (Where, When, What & 

Why) questions of MI use. This framework is based on the where 

and when athletes can use imagery, in addition to the why and 

for what purpose athletes use it. Whilst this model has been 
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proposed for the use of MI during and outside practice of 

competitions in athletic settings, this may be applied generally in 

stroke rehabilitation since it has been shown to result in 

successful outcomes within three contexts, namely, 

rehabilitation, competition, and training situations for athletes. 

In Munroe et al.’s (2000) study, use of the 4-W Questions was 

identified and described to 14 athletes from a range of different 

sports through a qualitative interview approach. In-depth 

interview questions were aimed at facilitating understanding of 

how athletes used MI in training for sports events. Findings 

showed that athletes used MI for several functions: (Why) such 

as motivationally for maintaining confidence, focusing on skills, 

reducing stress and relaxation and for cognitive functions such 

as skills learning and execution of imaging strategies for playing; 

the content of MI (What), which relates to frequency and 

duration, such as for how long they imagine and the 

surroundings as in the gym or in the field of play which, can also 

include either a positive or a negative image of performing the 

skills; the time athletes imagine (When) such as using imagery 

before or during competition, and finally the places (Where) they 

use this technique such as on the playing field or in the gym.  

The findings of Munroe’s study formed a framework to guide 

athletes in effective use of MI based on various reasons such as 

improving focus, motivation, toughness and remaining confident 

and positive in completion, as well being a useful framework for 

successfully guiding them in training athletes in enhancing 

mental images and achieving all round improvement. 

Furthermore, the framework can be used as a tool for any 

athlete-practitioner to develop a more tailored or a personalized 
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case and implement MI as an intervention. A better 

understanding of how athletes create images and develop their 

representation may therefore help in developing interventions 

with effective imagery use in other fields such as healthcare 

services and with therapists in stroke rehabilitation.  

This model has been developed further and implemented in 

rehabilitation by Schuster et al. (2012), explored with stroke 

survivors. A qualitative study using semi-structured interviews of 

11 chronic post stroke patients, ranging in age from 31-85, this 

randomised trial investigated two MI training approaches to help 

improve participants’ balance using MI training in six 

physiotherapy sessions over a two-week period. Interviews were 

conducted before and after intervention with patients divided 

into three: Experimental Group (EG); MI integrated; EG2 MI 

embedded and Control Group (CG) only during physiotherapy. 

Researchers explored the stroke survivor’s experience and 

knowledge of MI use, alongside their description of MI content 

during training and evaluation on the practical use of MI. 

Findings suggested that stroke survivors had some MI 

experience; however, evaluating stroke survivors prior to 

engaging in MI training and during the session was found 

essential to ensuring progress in training. Participants described 

imagining themselves being healthy and disability-free, 

practising MI at home or in clinics (Where), during physiotherapy 

or before (When), perceiving both negative and positive images 

(What). Further, they described that MI helped them perform 

tasks such as standing from sitting or helped increase their 

confidence levels and remain relaxed (Why); finally, they 
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described (How) to use MI involving a form of visualising actions 

and surroundings. 

This framework is unique as it was the first to be developed 

involving stroke survivors. Importantly, the authors established 

an overall understanding of MI use and of the stroke survivors’ 

capacity in MI training. The authors adapted the 4-W Questions 

framework originally established by Munroe et al. (2000) in sport 

psychology, establishing their 5-W Questions (Where, When, 

What, Why, and How), for use with stroke survivors, which 

appeared to be effective relative to the small stroke sample. It 

seems therefore that in stroke rehabilitation, MI was not 

specifically used to support recovery of motor function, rather, in 

certain cases, MI appeared to encourage enhancement of 

practicing movements that were not possible at the time or 

encouraged them by giving them confidence to attempt difficult 

movements. Furthermore, it suggested that MI interventions 

should start with a training plan comprising simple motor tasks 

and fewer MI repetitions, gradually becoming more complex with 

increased MI repetitions and more complex imagined motor 

tasks. This proposed framework, however, lacks two essential 

elements: how to train patients in MI use and how to evaluate 

their capacity in engaging in MI. Implementing MI in clinical 

practice requires identification of strategies for its effective 

delivery. Furthermore, a comprehensive understanding of how to 

implement interventions in practice should be fully explored 

alongside identification of factors enabling MI delivery. 
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1.4.5 MI and brain neuroplasticity in stroke rehabilitation 

Current research indicates that stroke outcomes can be 

improved through the application of research-informed designed 

interventions and capacity-enhancing techniques. Such 

techniques and approaches can vary from simple strategies such 

as task-oriented training to more complex ones such as brain-

computer-interference-based action observation training, all with 

the aim of helping stroke survivors to obtain optimum 

independency after stroke (Clarke & Forster, 2015; Langhorne et 

al., 2011).  

Brain neuroplasticity theory is among the many theories that 

could support the notion of MI therapeutic use to enhance and 

influence stroke motor recovery (Sharma et al., 2006). During 

MI practice, the brain develops the ability to activate adjacent 

areas responsible for motor-generating information, including 

prompting enhancement of the motor cortex region’s excitability. 

This process refers to the brain’s plastic mechanisms as a 

valuable tool in the neurological recovery phase and appears to 

be an essential core of the nervous system, which is engaged 

throughout the lifecycle of all neural activity, including mental 

practice (Johnson et al., 2002; Facchini et al., 2002). 

Neuroplasticity is defined as neuro-biological occurrences in the 

brain when stroke-damaged brain cells start to restore, 

reorganise and alter themselves to adopt other neural pathways 

(Takeuchi & Izumi, 2013). Furthermore, Sharma et al. (2006) 

defined neuroplasticity for motor cortex excitability and 

suggested that stroke survivors, unable to produce motor 
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movements, attempt to push their brains to generate movement 

by practising MI. Ming and Song (2005) further noted that the 

process involves cells and biological changes, including 

neurogenesis mechanism (development of new neuron cells). 

During rehabilitation, stroke survivors learn how to adapt and re-

learn how to perform forgotten movements and tasks under the 

advice and instruction of specialists within the rehabilitation 

team. It may be that the use of therapy techniques enhances the 

brain to undergo positive cortical changes within the brain’s 

neural networking (Kho et al., 2014).  

A trial by Alessandro et al. (2014) investigated the efficacy of MI 

use and Botulinum toxin drug as a treatment for spasticity after 

stroke. Three scans of fMRI records of brain activity were 

examined before and during the use of MI training using the 

finger tap task with seven stroke survivors compared to a control 

group of ten healthy patients. Treatment duration was eight 

weeks, with the two groups scanned in the week of 

administration, week four and week eight. Results showed that 

during MI training, the motor areas in the brain were highly 

activated. Furthermore, changes and alternation were seen in 

the cortical secondary motor areas in the brain. These findings 

support the efficacy of MI use in enhancing functional recovery 

after stroke. Moreover, their study supports its therapeutic use 

in rehabilitation application. Similarly, another trial by Nyberg et 

al. (2006) investigated excitability in motor brain regions and 

neuroplasticity changes, explored during MI training, aimed at 

identifying the relationship between a finger tapping task and 

neural activities in the brain. Sixteen healthy, young, right-
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handed participants were divided into two groups and tested: 

one group visualising the task, the other physically tapping their 

fingers. Participants were asked to train four times daily, which 

required them to tap for 90 seconds, rest for 60 seconds and 

then tap again with the MI group only visualising the finger-

tapping exercise. Participants were scanned twice, once before 

the task and then again after one week of treatment; the 

training took two weeks in total. Results showed that both 

groups improved in their skill learning activity. Findings from 

imaging techniques such as fMRI suggest that there existed 

distinct neuroplastic changes as well as cortical alternation in the 

brain after MI training. Such processes may therefore help with 

training in gaining skills and motor performance improvement. It 

is however noted that this study is limited to only healthy, young 

participants and may have resulted in different findings had the 

sample involved stroke survivors (Liu, Song & Zhang, 2014).  

Another more traditional therapy that enhances neuroplasticity is 

task-oriented training when combined with MI use. Verma et al. 

(2011) identified that repetitive and intensive training such as 

task-oriented training might help facilitate motor and functional 

recovery after a stroke. To date, only a limited number of trials 

have tested the importance of using MI in clinical practice, and 

those conducted have featured small samples. Kumar et al. 

(2016) investigated the effect of MI combined with task-oriented 

training to improve gait abnormality patterns after stroke. Their 

RCT included one group practicing MI task-oriented training and 

another group practicing only task-oriented. Each group had 20 

patients with sessions lasting 45-60 minutes and delivered 4 
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days per week for three weeks. Results showed significant 

improvement in gait outcomes, including gait speed and muscle 

strength in lower limbs. These suggest that adding MI to task-

oriented training can help improve gait performance in stroke 

rehabilitation. However, their study is limited by the small 

sample size, making it hard to generalise these findings.  

Task-oriented training can deliver real-world actual motor task 

practice, with the aim of improving muscle weakness and 

functional limitations. This approach focuses on certain defined 

tasks, which need to be improved following a stroke (McDermott 

et al., 2014). The effectiveness of this approach used either 

alone or combined with others in stroke rehabilitation has been 

demonstrated in ≥ 40 RCTs. An improvement in upper limb 

motor function and reduction in ADL limitations in 21 stroke 

survivors was shown after MI and task-specific training for 20–

30 minutes, three days a week, for 10 weeks. The improvement 

was still evident three months after the trial ended (Page et al., 

2011). More trials including larger samples are necessary to 

explore MI practice in more depth, including pragmatic trials that 

measure the impact of changes following MI interventions in 

stroke rehabilitation. Such evidence is required to successfully 

implement MI in clinical practice. 

1.5 Implementing evidence in healthcare services 

Challenges in accomplishing clinical practice changes and 

intervention skills development is underpinned by many factors 

including some barriers in learning skills and implementing new 
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knowledge, as well as time limits for practitioners to adopt new 

practices and difficulty in unlearning old-fashioned ones. Thus, 

many conceptual frameworks supporting changing behaviour in 

practice have been proposed in the literature, such as the 

Theoretical Domains Framework (TDF) developed from 128 

constructs and 33 different theories of behaviour change 

frameworks. Given that most models of behaviour change are 

mainly focused on overcoming barriers to enable learning and 

implementation of new knowledge (Gupta et al., 2017), there is 

tension between implementing the intervention and applying it in 

a precise context. Moreover, another burden that can impact the 

intention to translate new research into existing practices is the 

issue of limited availability of researched interventions for EBP 

and subsequent need to unlearn skills as a consequence, at both 

an individual and organisational level (Teasell et al., 2009).  

Previous research has addressed clinical and health services 

failings in translating research knowledge into practice and policy 

due to healthcare system complexity and diversity, alongside 

availability of the required resources and time (McGlynn et al., 

2003). Additionally, patients may fail to benefit from optimal 

available health services, which can impact on their QoL and 

social and personal productivity, as examined in a review by Grol 

(2001). More than 70 evidence-based guidelines for intervention 

programmes were examined, with comprehensive procedures 

available through a variety of strategies covering Netherland’s 

family medicine from within a 10-year period. The review aimed 

to determine whether well-designed guidelines should be 

implemented in care services. It reported that guidelines were 
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distributed effectively through two approaches, either a scientific 

journal through written support materials, or an individual 

approach such as via local consensus discussions, colleagues’ 

connections and peer visits. However, it found that these 

guidelines were implemented in only 67% of clinical decisions 

within the available programme procedures. There was a lack in 

implementing guidelines due to shortfalls in better understanding 

how to implement guidelines in clinical practice that would help 

improve care levels. Evidently, planning programmes and 

interventions with well-designed and well-prepared guidelines 

are needed to successfully implement interventions in care 

pathways and services.  

Over the past 15 years, research has investigated the reduction 

in EBP gap in clinical practice within healthcare systems. This 

includes its overall impact on the quality of improvement of 

knowledge translation processes, knowledge practice, and 

knowledge exchange procedures, as well as innovation diffusion, 

implementation research, and evidence-informed health systems 

(Mckibbon et al., 2010). Furthermore, Tetroe et al. (2002) 

acknowledged several barriers impacting EBP, including the 

sheer volume of research evidence produced, access to research, 

time to read evidence-based inquiries, and skills in appraising 

and understanding research. Although research has been 

conducted to help overcome these barriers by providing vast 

evidence-practice guidelines and systematic reviews to reduce 

time in retrieving evidence and maximising the volume of 

research in one source, barriers remain at different levels in 

health care systems operating beyond the control of individual 
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practitioners. The different levels of barriers within the 

healthcare system can include barriers within the organisation 

and system structure that involves finance-distinctive and 

professions skills and facility equipment. Further, professional-

patient interaction barriers are represented in the 

communication and information process. The other main barrier 

can be the profession’s knowledge, skills and experience.   

A review by Davies, Powell and Rushmer (2007) identified that 

although availability of resources and time are critical in 

improving EBP levels at an individual professional level, this may 

still not be enough if organisational level barriers are present, as 

these may impact on professionals gaining the desired 

knowledge to improve their skills in clinical practice. How to 

integrate MI into clinical practice and encourage therapists to use 

the technique are on-going issues that need investigation. 

Moreover, therapists’ experience of introducing MI or any other 

intervention in rehabilitation and facilitating patients’ 

engagement therein are crucial to the successful intervention 

implementation (Morris et al., 2019). Several studies have 

highlighted the importance of integrating evidence in clinical 

practice. Al-Shehri et al. (2017) investigated the concept of 

integrating EBP in the health profession to improve therapists’ 

knowledge in implementing therapies. An online survey was 

conducted with 376 clinical and academic physiotherapists in 

Saudi Arabia to explore their behaviour, attitudes, awareness, 

and knowledge about EBP, along with barriers that curb its 

implementation. Results revealed that physiotherapists received 

no EBP training at university, in addition to their poor experience 
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of teaching on the use and implementation of evidence and 

therefore overall lack of research knowledge and skills. Although 

the findings highlighted a positive attitude towards the use of 

research in practice, it appears that physiotherapists were 

unfamiliar with the terms and implementation of EBP. This issue 

is a major research gap that may hinder understanding in 

applying the concept of EBP among physiotherapists in Saudi 

Arabia.  

Similarly, Fairburn and Cooper (2011) identified that training 

strategies for professionals may need to better develop their 

ability to apply knowledge in practice, seen as essential in 

promoting the implementation of interventions and improving 

healthcare service outcomes. They acknowledged the 

development of new strategies for professional training, 

replacing old, common and costly methods requiring more time, 

availability and other resources. It is essential, however, to train 

therapists and to evaluate their knowledge levels, and ability to 

integrate this acquired knowledge into clinical practice.  

It is therefore crucial to develop further understanding of MI as a 

neuro-rehabilitation technique, delivered by therapists with 

experience in stroke rehabilitation, to successfully implement it 

in clinical practice. Moreover, there is the need to integrate 

concepts related to EBP into developing strategies and to 

encourage implementation of research in clinical practice, 

enabling physiotherapists to gain further knowledge and skills in 

EBP. This can help improve therapists’ level of understanding of 

the nature of the mechanism of MI use and ensure they receive 
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the required training for its successful implementation in clinical 

practice. Therefore, acquiring experience in MI use with stroke 

survivors, and improving skills in instructing stroke survivors in 

how to use MI, through theoretical understanding and practical 

application in clinical practice are critical requirements in training 

for any therapist (Williams & Webb, 1994-b; Ericsson, 1996). 

Moreover, a comprehensive understanding of MI use in stroke 

rehabilitation is necessary before introducing the technique in 

clinical practice (Schuster et al., 2012). 

1.6 Evidence-based physiotherapy interventions in Saudi 

Arabia 

Thirty years ago, physiotherapy was first introduced in the King 

Saud University as a bachelor’s programme. To date, it has been 

taught in more than 12 universities across Saudi Arabia. 

Examination success must be obtained from the Saudi Health 

Commission before staff are allowed to practice physiotherapy, 

to certify the quality of care provided (Al-Maghraby & Alshami, 

2013). At bachelor’s degree level, the programme is five-to-six 

years in length and can include introductory and qualification 

courses, followed by a year-long clinical practice internship to 

train in theoretical knowledge and gain further skills in the fields 

of rehabilitation of neurology, orthopaedics, geriatrics, 

paediatrics, and cardiopulmonary disease. Training must include 

skills in patient examination, diagnosis evaluation and treatment 

of different types of interventions. As of January 2020, there 

were no postgraduate programmes, including doctoral-level, in 

Saudi Arabia, when master’s and doctoral degrees were 
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established in the university of Imam Abdurrahman Bin Faisal. 

Academic candidates lecturing in Saudi universities were 

sponsored for scholarships to travel abroad and obtain master’s 

and doctoral degrees from other countries such as USA, UK and 

Australia (Bindawas, Vennu & Azer, 2013).  

The Saudi Physiotherapy Association (SPTA) is currently 

chartered and formally named as the Saudi Physical Therapy 

Group. It works under the direction and support of the Scientific 

Assembly for Higher Studies at King Saud University to offer 

registration to all physical therapists practicing in Saudi. Their 

aim is to include developing professional requirements, providing 

workshops and conferences to update the professional’s level 

and improve acquired clinical skills in patient care and healthcare 

services in addition to providing training courses and supporting 

their continued medical education. SPTA offers credits for on-

going professional development training, which is a mandatory 

requirement for continued membership in the SPTA. However, 

few courses are available and concerned with training 

undergraduate on the use of EBP, or the uptake and use of 

research evidence, such as providing knowledge on critical 

appraisal or research methods. The Saudi Health Commission, as 

another governing body, also ensures high-quality patient care 

and healthcare services, conducting theoretical and practical 

exams and offering training courses for professionals (SCFHS, 

2009). These small organisations are created recently to help 

support developing professional education and promote clinical 

practice. 
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EBP is defined as deciding individual’s care by applying reliable 

and sensible method supported by existing evidence. The EBP 

decision requires three measures to be valid. Accessibility of 

best, current, and significant evidence, the involvement of the 

individuals who will uptake the services, and the skills and 

experience of the service provider. The Saudi government 

supports continued youth education through providing a 

substantial budget to cover expenses of educational 

organisations and private management groups mainly to help 

sponsor research. For example, a chair known as the 

Rehabilitation Research Chair has been formed to support 

research in physiotherapy topics. However, there is still no 

strong professional association that can help develop 

professional education and promote clinical practice to ensure 

both society and patients are provided with high quality health 

care interventions (Al-Eisa et al., 2016).  

To meet healthcare needs in Saudi, and promote more EBP 

interventions, investigation into the scope of practice is needed 

by empowering educational bodies to further translate research 

into practice, the primary focus of Saudi Arabia’s vision by 2030 

(Alghadir, Zafar & Iqbal, 2015). Saudi healthcare government 

desires to bridge the gap in research in physiotherapy, by 

improving the system in training at undergraduate physiotherapy 

education. Additionally, developing professional requirements, to 

help improve acquired clinical skills in healthcare services in 

addition and supporting continued medical education for 

therapist. These approaches are significant to put in place 

implementation of EBP interventions in healthcare services.  
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1.7 TIDieR checklist for describing rehabilitation 

interventions 

Evidence-based research into complex therapy interventions in 

stroke rehabilitation mainly follows a systematic method in either 

interventions design or reporting of descriptions in clinical 

practice. The comprehensive description of piloted trials and 

process of evaluating their effectiveness within the included 

realms of comparison can provide reliable implementation 

approaches to therapies; thus, enabling replication research in 

future designs (Hoffmann et al., 2014). Trialists have reported 

insufficient detail on therapy interventions delivered in trials 

making it difficult to replicate and improve on implementation 

(Hoffmann et al., 2014). Thus, The Template for Intervention 

Description and Replication (TIDieR) was created to guide 

researchers in the reporting of interventions, given its 

importance for future publications and replication.  

TIDieR was developed through consensus from a world-wide 

panel of experts, by including literature review evidence to 

extend both the Consolidated Standards of Reporting Trials 

(CONSORT;Schulz, Altman & Moher, 2010) and the Standard 

Protocol Items (SPIRIT; Chan, 2013). While item five of the 

CONSORT checklist expresses the need to report enough details 

from interventions such as reasons and time of conducting the 

intervention to facilitate later replication, similarly, item 11 from 

SPIRIT suggests describing interventions in enough details to 

allow future implementation reflecting the need for more 

comprehensive guidance in interventions description. Alongside 
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extending these two original checklists, TIDieR was also 

developed as a means of addressing the challenge of reporting 

essential information from the intervention in a primary report 

that requires publication, rather than in a separate article 

(Donaldson, Tallis & Pomeroy, 2009; Hunter et al., 2006). This 

approach is crucial for complex therapy interventions tailored to 

after-stroke care, as such therapies can include detailed 

procedures, tailored to different situations, stroke patients and 

settings.  

The TIDieR checklist comprises 12 items (see Appendix 1.1). The 

first item addresses the name of the intervention and a brief 

description. The second addresses why the intervention is being 

conducted, and the third, what materials are used in the 

intervention. The procedure followed is covered in the fourth 

item, while the intervention provider, their background or 

specialism, any relative training and expertise is captured in item 

five. Item six concerns mode(s) of delivery and whether 

delivered individually or by group. Where (location or place) the 

intervention is conducted, is the seventh item. Other items 

include when and how much, as regards intensity, frequency, 

and duration of sessions. The eleventh item concerns tailoring 

the intervention to each case, and any modifications made. 

Finally, how the intervention is delivered as planned (described 

as adherence or fidelity assessment), and how well it is delivered 

is captured in item twelve.  

The TIDieR checklist is aimed at improving reporting levels and 

describing interventions, which, in turn, helps in structuring the 
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interventions by the authors, while reviewers and publishing 

editors of journals can easily assess the level of intervention 

from the description provided. Readers may then later use 

information, such as checklists in systematic reviews, to 

evaluate, replicate and implement the intervention more easily in 

clinical practice.   

1.8 Knowledge gaps 

There is a lack of research investigating MI use within stroke 

rehabilitation relative to the training content of its 

implementation in clinical practice both within Saudi Arabia and 

the wider global health community. Studies have concluded that 

this gap needs to be investigated and addressed (Bovend’Eerdt 

et al., 2012 & 2010; Schuster et al., 2012). This is particularly 

important, as the use of MI helps in improving both cognitive 

and physiological aspects after stroke.  

Timmermans et al. (2013) investigated the effectiveness of task-

oriented MI added to conventional therapy for hand and arm 

recovery after stroke. In the experimental group, 18 stroke 

survivors watched video instructions of movements in addition to 

receiving their usual care, while 14 patients in the control group 

underwent the usual care (functional tasks on ADL related to 

upper limb movements, e.g. drinking from a cup) and 

neurodevelopmental-based exercise therapy. Duration of 

sessions for both groups lasted 6 weeks, at least 3 times per 

day. Results showed improvements in arm and hand functions 

for both groups; however, the MI group, maintained 
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improvement for at least 12 months at follow-up. The study 

highlighted the importance of client-centered MI training, and 

tailoring MI content according to the patient’s plans and goals to 

optimize effective MI use. The findings further suggest that MI 

can help maintain improvements in long term goals; however, on 

the spectrum of short-term recovery, it is unclear if there was 

any difference found with the additional MI therapy compared to 

only conventional care, as the control group had 

neurodevelopmental-based exercise therapy, which might have 

had similar effects to MI. It therefore remains unclear what are 

the appropriate strategies of potential guidance for MI use in 

stroke, such as factors supporting training to enhance attention, 

adherence and barriers, or the use of technologic systems. These 

factors can have an impact on implementing therapeutic 

interventions in rehabilitation.  

There is evidence to suggest that MI use can help enhance 

recovery of upper limb movements, for example, Letswaart et al. 

(2011) investigated stroke survivors in an RCT to look at 

improvements in upper limb, over four weeks, with a duration of 

45 minutes, three times a week. The MI group with 39 patients 

using MI training, was compared to two control groups, one with 

31 receiving the usual care (e.g., drinking from a cup) only, 

while the other group of 33 received attention placebo 

intervention in visualising static subjects only. The results 

showed no difference between groups and no statistical evidence 

to support benefits of MI training. Although their findings 

supported that imagery-training effects are underlined by the 

mechanism therapy of brain plasticity, the results were mainly 
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based on intensive and closely supervised MI training in isolation 

of physical practice. The combination of MI and physical practice 

found by other similar studies, such as Dijkerman et al. (2010) 

has proven otherwise in favour of MI intervention groups. 

Additionally, the content of imagery in the experimental group 

(Letswaart et al., 2011) was insufficiently described, which limits 

further implementation intervention.  

Further studies are therefore needed to investigate the 

effectiveness of imagery in neurorehabilitation by improving its 

design in interventions for use in training. Compliance and 

continued practice are essential elements in implementing MI, 

which have been poor in previous interventions, based on 

reports retrieved from therapists’ instructions in clinics and 

patients’ practice in training time. Clinicians and therapists who 

encourage imagery use with stroke survivors need more training 

in this area and instruction on delivering in a way which matches 

patients’ needs and their training on MI use. Furthermore, there 

has been no research to date investigating both barriers to and 

facilitators of implementation of imagery in clinical practice. 

Factors affecting imagery use need to be identified and more 

effective strategies for training patients in MI use should be 

developed (Bovend’Eerdt et al., 2012). Additional studies are 

also warranted to identify interventions types and designs, 

amount of training and optimal benefits for patients from this 

type of intervention (Carrasco & Cantalapiedra, 2016).  

Moreover, there should be further exploration of the specificity of 

imagery training effects in terms of tailored task types involving 
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ADL, such as the task of preparing a cup of tea (Craje et al., 

2010).  

Although some authors have applied knowledge of current best 

practice for MI, there are still key details missing from 

descriptions of the technique deployed in the training elements 

of neurorehabilitation, and further research is needed to gain 

more insight into MI interventions used in clinical practice. Other 

details also lacking include imagery content, modality of imagery 

delivery, patient variables, training intensities and potential 

guidance. Although the literature has highlighted imagery 

elements, such as modality and perspectives, it does not address 

it in a clear manner in intervention designs (Schuster et al., 

2012; Zimmermann-Schlatter et al., 2008). Thus, further 

research is needed to investigate combining MI with physical 

task-oriented training, to clarify the therapeutic benefits for 

stroke survivors. There is good evidence to suggest (Verma et 

al., 2011) that use of this combination enhances recovery; 

however, what remains unclear and needs further research, is 

the specific design, intensity, volume, modality of delivery and 

content, as well as influence of predictive indicators of outcome, 

and barriers to and facilitators of its uptake and use in clinical 

practice. 

Exploring the insights and opinions of MI use in stroke 

rehabilitation, from the perspective of the therapist may also 

help develop a better understanding around how to deliver MI 

effectively in clinical practice. This is in addition to exploring the 
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insights from stroke survivors and their expectations towards 

this technique. 

1.8.1 Thesis aims 

The aim of this research is to identify factors affecting the use of 

MI in stroke rehabilitation.  

This thesis will focus on meeting the following research 

objectives as outlined in Figure 1.1 below: 

1. To investigate whether MI practice combined with task-

oriented training enhances rehabilitation to improve ADL, 

mobility, QoL and participation after stroke. 

2. To explore factors affecting the implementation of MI with 

therapists and stroke survivors. 

3. To identify barriers to, and enablers of, the use of MI 

practice in stroke rehabilitation. 

4. To develop best practice consensus recommendations for 

MI use in stroke rehabilitation for clinical practice.  

Accordingly, the corresponding research questions are: 

1. To what extent does mental imagery, practiced alongside 

task-oriented training, enhance rehabilitation to improve 

movement performance of ADL tasks, mobility, QoL and 

participation after stroke? 

2. To what extent do therapists currently use mental imagery 

in stroke rehabilitation in Saudi Arabia? 
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3. What are the barriers to and enablers of the effective use 

by therapists and clinicians of mental imagery in stroke 

rehabilitation? 

4. What are best practice consensus recommendations for MI 

use in stroke rehabilitation? 

 

 
Figure 1.1 Research design and methodology to investigate the use of MI 
within stroke rehabilitation. 

 

1.8.2 Thesis structure  

There is a paucity of evidence from high-quality trials to support 

the use of MI in stroke rehabilitation. Although evidence from 
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supporting trials has shown implementing MI use in stroke 

rehabilitation, their procedure in its application was 

heterogeneous in clinical practice. Given this clear research gap 

in MI’s optimum application and best clinical practice, this PhD 

research aimed to bridge the gap by undertaking a systematic 

review of existing studies. Findings from this review informed the 

second stage of the research, a mixed-method, two-phase 

exploratory study: a qualitative study exploring clinicians’, 

therapists’ and stroke survivors’ experience of MI use, and a 

quantitative study to develop consensus on best practice 

recommendations for MI use in stroke rehabilitation clinical 

practice. Each study set out to build on the findings of the 

previous one, to develop a comprehensive understanding in 

response to the research questions and thus meet the objectives 

of this thesis.  

The thesis is structured as follows: 

Chapter One offers a comprehensive background to stroke and 

the use of MI in stroke rehabilitation programmes alongside a 

brief description of the evidence gap and factors affecting the 

use of evidence-based interventions in the Saudi-Arabian context 

of healthcare services. 

Chapter Two is a systematic review of relevant literature 

underlining the effectiveness of MI use in stroke rehabilitation to 

improve ADL, mobility, QoL and participation. It provides a 

detailed and in-depth analysis of the identified areas. Systematic 

reviews can help summarise findings from multiple studies, 
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synthesising information with the aim of establishing whether 

interventions can work and identifying knowledge gaps from 

previous research to guide future implications. In line with the 

objectives of this study, available evidence was selected, 

synthesised and critiqued, and the quality of the selected studies 

and their results critically appraised. Findings will help to inform 

clinicians and researchers on which currently available MI 

interventions enhance ADL, mobility, QoL and participation 

outcomes following stroke. Chapter two also provides a detailed 

description of MI use in clinics reflected from the trials included 

in the systematic review.  

Chapter Three explores the methodology and philosophical 

approach guiding the research design to answer the research 

questions. It presents the researcher’s adopted philosophical 

approach to data collection and interpreting the findings, and a 

critical evaluation of the methodologies chosen. Specifically, this 

research adopts a pragmatic philosophical approach, and mixed-

method design, that incorporates both qualitative and 

quantitative methods.  

Chapters Four and Five describe a mixed-method, two-phase 

exploratory study exploring clinicians’, therapists’ and stroke 

survivors’ experiences of MI. The first phase comprised 

qualitative data collection using individual interviews and focus 

groups. Drawing on the themes from the qualitative data, the 

second phase, a Delphi technique, involved a survey of MI 

experts to establish consensus on how to implement the 

evidence on MI use in stroke rehabilitation. Mixed-method 
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approach incorporating both quantitative and qualitative data 

provides a robust methodology for conducting research about 

collecting, evaluating, and analysing to inform and answer the 

research questions (Creswell, 2014). The rationale for this 

approach is that it offers healthcare researchers a clearer 

understanding of a research problem than either approach can 

offer in isolation thus increasing validity (Bryman, 2006) and 

reducing the likelihood of any pre-existing study biases or 

assumptions (Doyle, 2007).  

Chapter Five, a Delphi survey, aimed to develop best practice 

recommendations for the use of MI in stroke rehabilitation 

clinical practice including recommendations for the minimum 

standards required for training therapists to effectively facilitate 

MI and encourage stroke survivors’ engagement in this therapy.  

Thus, this responds to the fourth research question: What are 

best practice consensus recommendations for MI use in stroke 

rehabilitation in clinical practice?  

Chapter Six is a synthesis chapter that helps integrate data 

obtained from both the qualitative and the quantitative studies, 

and the systematic review. This helps inform and answer the 

overarching research question (state what this is), by: 1) 

providing a deeper explanation into understanding the 

experiences of therapists and stroke survivors’ use of MI and the 

barriers to its use, in stroke rehabilitation clinical practice. 2) 

Assisting in interpreting the findings of the Delphi consensus. 
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The final chapter provides a general discussion, highlights the 

limitations of this research and draws final conclusions, exploring 

and critically discussing the extent to which each chapter has 

met the objectives of this thesis. Additionally, the chapter 

addresses the clinical implications and outlines the need for 

further research in MI in order to develop the therapists’ 

knowledge and skills and support the implementation of MI 

intervention in stroke rehabilitation in clinical practice based on 

findings and recommendations from the included studies.
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Chapter Two: A Systematic Review and Meta-

analysis of Mental Imagery with Task 

Oriented-Training enhanced 

Rehabilitation to Improve ADL 

Recovery, Quality of Life and 

Participation After Stroke 

 

 

2.1 Introduction  

Following a stroke, individuals experience impairment, reflected 

in motor weakness and paralysis, leading to limitations in ADL, 

mobility, participation, and poor quality of life (QoL) (WHO, 

2001; Stucki, 2005). Other effects include the loss of speech or 

cognitive impairment, such as memory loss (Cengić et al., 

2011). To enhance recovery after stroke, various therapeutic 

approaches are used in rehabilitation programmes. Rehabilitation 
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interventions can improve functional outcomes after stroke, 

including enhanced ADL, participation (Hartman-Maeir et al., 

2007) and QoL, as demonstrated in a critical review of 44 studies 

investigating the relationship between rehabilitation 

interventions and the functional outcomes of patients (Cifu & 

Stewart, 1999). Their findings show that the type of 

rehabilitation programmes provided in multidisciplinary settings 

in early rehabilitation admission services seem to have an impact 

on improving their functional outcomes after stroke.  

Stroke rehabilitation programmes have been shown to maximise 

recovery after stroke through a multidisciplinary approach that 

includes physiotherapy, occupational therapy, psychology, and 

speech and language therapy. A RCT by Indredavik et al. (1991), 

involving 110 acute stroke survivors, compared one group 

participating in a stroke rehabilitation programme in which a 

motor relearning approach and functional training techniques 

were applied by nurses trained under the supervision and 

guidance of expert physiotherapists, to another group enrolled in 

a general ward programme only. Findings show a significant 

improvement in the mortality rate with functional ability 

recorded for the stroke rehabilitation group, leading to ADL and 

QoL enhancement as identified in the 10-year follow up 

(Indredavik et al., 1991; Indredavik et al., 1999). These studies 

suggest that effective rehabilitation programmes should include 

a focused rehabilitation programme with educated staff, 

appropriately trained to deliver a specific physiotherapy 

programme with interventions intended for stroke recovery using 

motor relearning and functional techniques. 
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Recently, neurorehabilitation theories with a focus on brain 

plasticity and the reaction of neural pathways have more 

frequently informed stroke rehabilitation, given that the reaction 

of neural pathways mirrors the mechanism and process of motor 

learning. Further, relatively new techniques such as computer-

brain interface (Hochberg, Serruva & Friehs, 2006), virtual 

reality (Eng et al., 2007) and robotic training (Rodgers et al., 

2019) are currently available. However, their clinical application 

with stroke rehabilitation is limited and there are relatively few 

studies with very small sample sizes exploring these techniques 

to support their use in clinical practice (Laver et al., 2017; 

Takeuchi & Izumi, 2013).  

MI and task-oriented training is another technique that focuses 

on neuro-plasticity training in rehabilitation with stroke, yet 

evidence for this is lacking. MI is a technique described as a 

cognitive process of repeatedly creating and rehearsing images 

of visual motor movement and tasks, without involving physical 

movement (Butler & Page, 2006). While task-oriented training is 

defined in this review as an approach that focuses on performing 

a certain task a certain number of times to meet certain goals 

and attain a certain level of function. The technique of task-

oriented training in therapy can be referred to as task-specific, 

goal-directed, and functional-task-practice, all of which relate to 

task-oriented training approach. Furthermore, MI and self-guided 

task-oriented training is a low-cost, accessible approach that can 

be integrated in rehabilitation programmes with effects, as 

observed in reported stroke trials (Braun et al., 2010). 



 

 

 

 

67 

Previous systematic reviews including a large number of studies 

have investigated the effect of MI on improving upper limb 

function and related ADL independency and functional recovery 

after stroke (Barclay-Goddard et al., 2011, {updated in 2020}; 

Santos-Couto-Paz et al., 2013; Holbrook & Skilbeck, 1998). One 

review aimed to identify the effectiveness of MI use on levels of 

MI training on ADL function and cognition when compared to 

relaxation therapy or a usual rehabilitation control group, in a 

population of people with neurological conditions including stroke 

survivors (Braun et al., 2013). This included 16 RCTs involving 

421 stroke survivors and 70 patients with Parkinson’s disease, 

and a meta-analysis with seven studies including a total of five 

stroke survivors’ cases out of 39 neurological cases. The results 

showed a small effect of MI on Action Research Arm Test (ARAT) 

outcomes for arm and hand function. Although this suggested 

that MI improves ADL, the sample was too small to reflect real-

world populations making it difficult to judge the true effect of 

the intervention from the seven studies included therein. Thus, 

making conclusions about the effectiveness of MI in stroke 

rehabilitation is challenging and highlights a gap requiring 

further investigation. 

MI is increasingly used with stroke survivors in clinical practice. 

Improvements in mobility performance, walking ability and 

balance were seen in a six-week treatment evaluating the effect 

of gait performance with 17 stroke survivors in a nonrandomised 

control trial (Dunsky et al., 2008). Further benefits were seen for 

upper limb improvements and QoL enhanced in an RCT involving 

26 stroke survivors receiving MI treatment combined with 
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physiotherapy and task-oriented training. Unfortunately, these 

trials lacked any clear description of how they trained the 

participants to use MI. For example, whilst the importance of 

imagery elements, such as inclusion of MI mode (visual or 

kinaesthetic) and perspective (internal visual or external visual) 

is acknowledged in some trials (Schuster et al., 2012; 

Zimmermann-Schlatter et al., 2008), it is unclear or lacking in 

current literature what is appropriate with stroke survivors that 

may impact recovery. Further research with clear details of 

strategies for training stroke patients in using MI in practice is 

critical (Uttam, Midha & Arumugam, 2015).  

Previously, the effectiveness of using MI combined with physical 

practice interventions (practicing ADL, such as reaching for and 

grasping a cup) to improve upper limb function was assessed in 

a systematic review of three RCTs involving 73 stroke survivors 

by Svetlana and Dizon (2009). Greater improvements were 

identified in the group using MI compared to those receiving 

relaxation and physical practice. However, there was 

heterogeneity in the MI training protocols across the studies and 

in the MI intervention designs used, therefore it remains unclear 

which interventions are best suited to particular stroke 

characteristics or attributes of stroke survivors (Svetlana & 

Dizon, 2009).  

Although these studies explored MI effectiveness on improving 

varied outcomes, and while they have identified potential 

benefits of MI training after stroke, they lacked clear descriptions 

of the MI interventions delivered, how participants were trained 
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in its use, adherence level or indeed whether this was affected 

by particular attributes of the stroke participants and or how 

these were measured. The literature is also lacking in how MI 

use impacts global ADL and what measurement tools are 

needed. This point requires further exploration and more 

clarification; thus, specific research gaps are outlined below.  

Firstly, the specific design, intensity, duration, mode of delivery 

and content of MI alongside the influence of predictive indicators 

of outcome, barriers to and facilitators of its uptake and use in 

clinical practice in relation to stroke. Additionally, the reported 

heterogeneity in MI training protocols across studies and in MI 

intervention designs used, such as combining MI with any other 

physical practice interventions to improve functional outcomes 

and recovery. It remains unclear which interventions are best 

suited to particular stroke characteristics. This limitation 

highlights the need to explore the variability of MI intervention 

designs and protocols developed for different stroke survivors 

and should be addressed to a greater extent in the description 

and reporting of these intervention designs. This leads to 

questioning what are best practice guidelines for MI use in stroke 

rehabilitation. 

Moreover, the best measurement tools employed to address 

stroke attributes (functioning level, lesion site, stroke type, onset 

of stroke and the ability to generate images) have yet to be 

determined. The limitations in the availability of these 

measurement tools, highlight the need to explore what can be 

used and developed to assess stroke survivors with different 
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needs and attributes prior to training on MI use. To date, these 

issues have not been clearly addressed in previous systematic 

reviews. Therefore, the question that needs to be assessed is 

what are the best appropriate assessment tools for stroke 

survivors? 

In summary, MI is increasingly used in clinical practice to 

enhance functional recovery after stroke. However, paucity of 

evidence in how to train stroke survivors in its use, makes it very 

challenging to implement in stroke rehabilitation. Further 

research is needed to narrow these gaps and optimise knowledge 

in its effective use in practice, specifically, how MI use combined 

with task-oriented training could improve global ADL, mobility, 

QoL, and participation performance and recovery after stroke.  

2.1.1 Aim 

The aim of this review was to investigate whether MI practice 

combined with other enhanced techniques such as task-oriented 

training could improve functional levels of ADL, mobility, QoL. 

Further, participation after stroke remains unexplored.  

2.1.2 Objectives  

1. To determine the effectiveness of MI practice combined 

with task-oriented training in improving ADL performance 

and recovery after stroke (primary outcome). 

2. To determine whether MI practice combined with task-

oriented training improves mobility, QoL, participation 
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performance and recovery after stroke (secondary 

outcomes). 

3. To identify which MI practice treatment designs are the 

most effective for stroke.  

2.2 Methods 

2.2.1 Protocol and registration  

This systematic review was prepared as a protocol and 

registered on PROSPERO database on 23rd of November 2016 

(CRD42016051995) (Alhashil et al., 2016). This systematic 

followed PRISMA reporting guidelines to ensure clear and 

comprehensive reporting of evidence (see Appendix 2.1) (Moher 

et al., 2009). 

2.2.2 Electronic searches and information sources 

PubMed (1985-2017), Medline (1996-2017), CINAHL (1996-

2017), PsycINFO (1996-2017), EMBASE (1996-2017, Cochrane 

Library (2000-2017), and PEDro (1996-2017) were electronically 

searched by (NA) in July 2017. Authors of on-going studies were 

contacted to obtain further information on as yet unpublished 

results (e.g. from conference proceedings).  

Keywords, such as “mental imagery”, “motor imagery”, “mental 

practice”, “visual imagery practice”, “task oriented”, “task 

specific”, “functional task”, “stroke”, “hemiparesis”, “hemiplegic 

stroke”, “ischaemic stroke”, “post stroke”, “acute stroke” and 

“chronic stoke” were used. Boolean “AND” and “OR”, as well as 

truncation and wildcard operators, were applied throughout the 
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process. Comprehensibility and clarity were ensured by applying 

broad MI-related terms such as “mind and body exercise” and 

“cognitive rehearsal”. The search was limited to journals 

published in English. See Appendix 2.2 for details of search 

strategies across all included databases.  

2.2.3 Inclusion criteria 

Completed, quantitative study designs with RCTs and CCTs, 

published between January 1996 and July 2017, in English only, 

were included in the study, with a focus on existing investigative 

studies in which MI was conducted in conjunction with task-

oriented training for the purpose of enhancing rehabilitation and 

improving recovery in a stroke population. Articles reporting MI 

intervention effects on functional ADL limitations, mobility, QoL 

and participation were included.  

The selected study designs included RCTs with non- or single-

blinded therapists. Single-blinded therapists can be independent 

assessors or research assistants, who were not part of the 

research team that were only assessing the patient’s outcomes. 

Prospective cohort studies were also included. Exclusion criteria 

for articles were therefore a) neither RCT nor CCT such as 

retrospective cohort studies, case reports, and case studies; b) 

did not include an MI intervention; c) had a study population 

which did not meet inclusion criteria; d) had a measured 

outcome which did not meet the inclusion criteria, or e) had a 

combination of all the above.  
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2.2.4 Intervention  

The focus was on any type of MI intervention, used either alone 

or in combination with standard therapy, in a rehabilitation 

programme compared to a control group that received standard 

therapy alone. Examples included MI practice with task-oriented 

training alone versus placebo, “sham” groups (e.g. listening to a 

recording on stroke information) and standard therapy control 

(i.e. progressive muscle strength training, repetitive task-

oriented training or relaxation therapy). 

2.2.5 Participants 

The study participants were stroke survivors with a primary 

diagnosis of stroke, either ischaemic or haemorrhagic, aged ≥ 18 

years, with stroke onset at any stage, i.e. acute (1–7 days up to 

3 months), sub-acute (3 ≤ 6 months), or chronic stage (≥ 6 

months). Patients aged ≤ 18 years, with unknown diagnosis or 

cognitive impairment based on a standardised cognitive 

screening test (e.g. a score of ≤ 20 on the Modified Mini-Mental 

State test) or with any significant mental state measurement for 

cognitive problems were excluded from the study. 

 

2.2.6 Outcomes 

Primary outcomes  

Primary outcomes included improving ADL performance (e.g. 

measured by the Barthel Index (BI), and Functional 
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Independence Measure (FIM) (Beninato et al. 2006). Limitation 

in completing or performing ADL and daily life tasks has been 

defined based WHO’s (2001) classification of disability and 

health. This limitation can be due to impairment in any structural 

or anatomical components of the body on a physiological 

functional level, resulting in impairment of an individual’s 

functioning level in general. 

Secondary outcomes  

Secondary outcomes included mobility, for example, as 

measured by the Berg Balance Test (BBT) and/or Time Up and 

Go Test (TUG); Quality of life, as measured by health-related or 

stroke-specific quality of life measures such as the European 

Quality of Life Scale and the Stroke Specific Quality of Life (SS-

QoL), and finally, participation, as measured by the Impact on 

Participation and Autonomy for participation. 

Quality of life was defined according to WHO (2001) as an 

individual’s level of awareness within their own cultural position 

and their existing contextual values, in relation to their 

standards of values, their living purposes and surrounding life 

prospects (Barcaccia et al., 2013). It is an extensive ranging 

concept affecting person’s health status, psychological state, 

level of independence, social relationship, non-public beliefs and 

their relationship to significant features of their environment 

(WHO, 1997). 
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Participation refers to involvement in life situations that are of 

value to the person. This can extend to fulfilling one’s social role, 

or attaining personal goals, e.g. work, religion, prayers, 

interpersonal interaction and relations. One measure adopted by 

Timmermans et al. (2013) was to use the Frenchay Activities 

Index (Wade, Legh-Smith & Hewer, 1985) to measure levels of 

independence and social participation. However, this tool is 

concerned with measuring ADL levels and may not in fact be a 

measure of this outcome. It does, however, reflect on a broad 

range of ADL in this review. 

2.2.7 Data extraction and quality assessment 

The PROSPERO protocol registered was followed for study 

selection and data extraction.  

Data extraction  

Data of potential relevance to the study were extracted using a 

screening form (PICO-S) developed by the researcher (NA), and 

a co-researcher (MA) also helped in data extraction (see 

Appendix 2.3). Extracted data included information on the 

authors, year of publication, study design, setting, population, 

patients’ demographic and baseline characteristics, recruitment 

and study completion, study variables, intervention details, 

control groups, methodology, outcomes, results, risk of bias 

information assessment tools, and study limitations. The TIDieR 

checklist was also used to guide in data extraction and to help in 

describing MI interventions (Hoffmann et al., 2014).  



 

 

 

 

76 

Methodological quality assessment 

Methodological quality of included studies was evaluated by two 

independent reviewers (NA) and (MA) using the Physiotherapy 

Evidence Database PEDro scale (Maher et al., 2003). PEDro was 

chosen as it is considered reliable when measuring the internal 

validity of RCTs and statistical reports (Tooth et al., 2005).  

An advantage of using this scale is that it helps readers quickly 

judge whether the trial results can be trusted and meaningfully 

interpreted and ordered according to 11 criteria (Kamper et al., 

2015). In addition, Elkins et al. (2013) reported that one feature 

of using the PEDro scale, is that these RCTs will be more readily 

identified in the web search by the highest valid estimation given 

for their effect in intervention.  

PEDro has also undergone psychometric validation through its 

use in systematic reviews to rate the quality of their included 

trials in regard to specific physiotherapy interventions (Moseley 

et al., 2009). Moreover, its potential in evaluating both external 

and internal validity of the included trails optimises rigor (Moher 

et al., 1996). The scale comprises a checklist of 11 items with 

each item scored as 1 or 0 (yes=1 or no=0), where the highest 

mark (11) is indicative of maximum quality (see Appendix 2.4). 

Ten items measure internal validity. These criteria include 

randomisation, baseline characteristics, blinding of assessors, 

missing data, between-group comparisons, concealed allocation, 

blinding of patients and blinding of therapists. In addition, one 
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extra item measures and assesses external validity for the 

included patients.  

Any disagreement was resolved by consulting a third reviewer, if 

the third reviewer’s assessment agreed with one of the existing 

assessments (e.g. NA as the 1st rater), the consensus score was 

adopted as the final assessment. In cases where three reviewers 

had entirely different ratings, further discussion was held until 

consensus was reached.  

Methods for synthesising results 

Findings regarding MI intervention were reported narratively 

using the TIDieR checklist (Hoffmann et al., 2014) to synthesise 

description of the MI content, type of MI, details of the task-

oriented intervention, content, intensity, session duration, 

frequency, stroke characteristics and outcomes. It is believed in 

this research that the TIDieR checklist is necessary and needed 

to be used in the systematic review to help evaluate and 

describe MI use for the included randomised trials. The checklist 

might help provide a better description of MI intervention from 

the obtained studies in stroke rehabilitation. Furthermore, the 

intervention effect was reported according to the standardised 

mean change difference observed. 

Quantitative synthesis was undertaken when there was adequate 

scope in relation to the data to perform a meta-analysis, taking 

into consideration the number of patients, interventions used, 

and outcome measures used to generate statistically significant 
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effects between groups. Two methods were used to analyse the 

effect of interventions. In studies using the same outcome 

measure, the difference in means between the groups was used. 

When different studies assessed the same outcomes using 

different measures, alternatively, the standardised mean 

difference was used in the meta-analysis; otherwise, the 

individual effect of the outcome was reported in studies that 

were not included in the meta-analysis.  

The RevMan software programme Version 5.3 (Review Manager, 

2020) was used to help conduct and perform the meta-analysis 

and prepare the included study data and finalise the results with 

graphs. 

Summary of measures 

Intervention effect was reported using the standardised mean 

difference change observed. Quantitative synthesis was 

undertaken when there was adequate scope in relation to the 

data to perform a meta-analysis after taking into consideration 

number of patients, the comparison of the interventions and the 

different range of outcome measures to help generate 

statistically powered effect between groups. Two methods were 

used to analyse the effect of interventions, using the difference 

in mean between the groups when the same outcomes measure 

is used in all studies. However, when different studies assessed 

the same outcomes but used different outcome measures the 

standardised mean difference was used to report that outcome 

effect.  



 

 

 

 

79 

2.3 Results 

2.3.1 Study selection  

One thousand one hundred and forty-two articles were 

identified: PubMed (n = 214), PsycINFO (n = 87), PEDro (n = 

55), Medline (n = 230), Cochrane Library (n = 132), CINAHL (n 

= 121) and EMBASE (n = 303). Four hundred and sixty-six titles 

and abstracts remained after duplicates or non-eligible papers 

were removed. A further four hundred and forty-four records 

were excluded according to titles and abstracts. The remaining 

22 papers were retrieved for full text. Finally, 15 papers were 

included in this review (see Figure 2.1). 
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Figure 2.1 Included studies in PRISMA chart (Moher et al., 2009).       
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2.3.2 Study characteristics for included studies 

Characteristics of the included studies are presented in Table 

2.1. 
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Table 2.1 Characteristics of the included studies. 

Characteristics of the included studies  
 
Study ID  

 
Study 
Design 

 
Sample size 
(Male/Female) 

 
Type of stroke (I/H) 

 
Stroke severity  

 
Age (Mean) 
years 

 
Comparison  

 
Mode/type of MI 

Braun et al., 2012 RCT 36 (14/22) Not mentioned  Sub-acute 77.8 MI + TOT vs. TOT All modes of MI 
Cho et al., 2013 RCT 28 (17/11) 23/5 Chronic  53.89 MI + GT vs. GT Visual; Kinaesthetic 
Hong et al., 2012 RCT 14 (9/5) 8/6 Chronic  52.36 MI + EMG-TES vs. FES Not mentioned 
Hosseini et al., 2012 RCT 30 (16/14) Not mentioned Chronic  48.1 MI + OT vs. OT Visual  
Hwang et al., 2010 CCT 26 (18/6) 22/2 Chronic  47.24 MI + Standard PT vs. 

Standard PT 
Visual; movement 

Kim et al., 2015 RCT 26 (14/12) 23/3 Not mentioned  <= 65 MI + TOT vs. TOT Kinaesthetic 
Kumar et al., 2016 RCT 40 (30/10) 13/27 Chronic  52 MI + TOT vs. TOT Visual; 

Kinaesthetic; 
movement 

Lee et al., 2011 RCT 24 (10/14) Not mentioned Chronic  61.3 MI + Treadmill GT vs. 
Treadmill GT 

Visual; movement 

Lee et al., 2015 RCT 36 (20/16) 30/6 Chronic Not mentioned MI + vs. Proprioception  Visual 
Liu et al., 2004 RCT 49 (22/24) 49/0 Acute 71.85 MI + vs. FT Visual 
Liu, 2009 RCT 35 (20/13) Not mentioned Acute 70.25 MI + Standard training vs. 

Standard training 
Not mentioned  

Phung-Phrarattanatrai 
et al., 2015 

CCT 14 (10/4) 14/0 Sub-acute 60 MI + PT program vs. PT 
program 

Not mentioned 

Polli et al., 2017 CCT 28 (21/7) 24/4 Chronic 56.6 MI + TOT vs. TOT Other (GMI) 
Timmermans 2013 RCT 42 (26/16) Not mentioned Sub-acute 59.2 MI vs., NDT Visual 
Verma et al., 2011 RCT 30 (22/8) 23/7 Sub-acute 54.16 MI + TOCCT vs. Standard 

therapy 
Motor  

Note: RCT: Randomised Control Trail; CCT: Clinical Controlled Trials; MI: Mental Imagery; OT: Occupational Therapy; PT: Physical Therapy; TOT: Task-Orient Training; TOCCT: Task-Oriented Circuit Class 
Training; EMG: Electricalmyography; TES: Trigger Electrical Stimulation; FES: Functional Electrical Stimulation; GT: Gait Training; FT: Functional Training; GMI: Graded Motor Imagery; NDT: Neuro-
Developmental Therapy. * The study has not mentioned any information on how they dealt with dropouts. 
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Participants 

Fifteen studies were included involving 458 stroke survivors (283 

men and 175 women). The mean age of participants ranged 

from 47 to 78 years. Time since stroke onset and trial 

participation ranged from 12.25 to 1350 days. Most studies 

(n=8) included stroke survivors in the chronic stage of recovery 

(≥ 6 months) n= 226 patients within 8 studies (Hwang et al., 

2010; Lee et al., 2011; Cho et al., 2013; Hong et al., 2012; 

Hosseini et al., 2012; Lee et al., 2015; Kumar et al., 2016; Polli 

et al., 2015). While the sub-acute stage included n= 122 (Verma 

et al., 2011; Braun et al., 2012; Timmermans et al., 2013; 

Pheung-Phrarattanatrai et al., 2015). Only two studies by the 

same author included participants in the acute stage (0–3 

months) (n= 84) (Liu et al., 2004; Liu, 2009). One study by Kim 

et al. (2015) did not specify any stage.  

Country 

Twelve of the fifteen included studies were trials conducted in 

Asian countries. Specifically, six studies were conducted in Korea 

(Hwang et al., 2010; Lee et al., 2011; Cho et al., 2013; Hong et 

al., 2012; Kim et al., 2015; Lee et al., 2015), two in China (Liu 

et al., 2004; Liu, 2009), two in India (Verma et al., 2011; Kumar 

et al., 2016), one in Iran (Hosseini et al., 2012) and one in 

Thailand (Pheung-Phrarattanatrai et al., 2015). The remaining 

three were conducted in Europe, including two studies in the 
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Netherlands (Braunn et al., 2012; Timmermans et al., 2013) and 

one in Italy (Polli et al., 2015). Stroke survivors were recruited 

via health care centres including hospital, rehabilitation centres 

and nursing homes. Sample size ranged from 14 to 49 stroke 

survivors. 

Study type 

Twelve studies were RCT and three were CCTs design (non-

randomised) (Hwang et al., 2010; Pheung-Phrarattanatrai et al., 

2015; Polli et al., 2017).  

Intervention 

Included studies compared MI use with task-oriented training, 

standard therapy in conventional rehabilitation or standard care. 

The type or mode of MI used in the included studies comprised 

visual (seeing oneself performing the action), kinaesthetic 

(feeling oneself performing the action) or both modes. 

Furthermore, movement imagery and motor imagery (as defined 

in chapter one, section 1.4) were used with the visual mode. 

Graded motor imagery type was used in one study only (Polli et 

al., 2017). Visual imagery modality was used in five studies (Liu 

et al., 2004; Hosseini et al., 2012; Timmermans et al., 2013; 

Lee et al., 2015; Lee et al., 2011), while kinaesthetic imagery 

modality was employed by Kim et al. (2015). A combination of 

both imagery modalities was employed in four studies (Cho et 

al., 2013; Hwang et al., 2010; Braun et al., 2012; Kumar et al., 

2016). Motor imagery was employed only by Verma et al. 

(2011). Three studies did not mention the type of imagery used 

(Hong et al., 2012; Liu, 2009; Pheung-Phrarattanatrai et al., 

2015).
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2.3.3 Quality assessment for included studies 

The average methodological quality score of the included studies 

was 6.5 out of 11 points on the PEDro scale, which is considered 

fair. Randomisation was in 12 out of 15 studies (Braun et al., 

2012; Cho et al., 2013; Hong et al., 2012; Hosseini et al., 2012; 

Kim et al., 2015; Kumar et al., 2016; Liu et al., 2004; Liu, 2009; 

Lee et al., 2011; Lee et al., 2015; Timmermmans et al., 2013; 

Verma et al., 2011).  

Concealment and allocation were absent for most studies (Liu, 

2009; Hwang et al., 2010; Timmermans et al., 2013; Hosseini et 

al., 2012; Kim et al., 2015; Lee et al., 2015; Polli et al., 2017; 

Lee et al., 2015; Pheung-Phrarattanatrai et al.; 2015). Patient 

and therapist blinding was not possible for most studies, only 

four studies blinded the therapists (Braun et al., 2012; Cho et 

al., 2013; Hong et al., 2012; Liu et al., 2004).  

One study had less than 85% missing data (Liu, 2009). Almost 

all studies included participants’ eligibility criteria except for one 

(Kim et al., 2015). Baseline characteristics were collected was 

achieved in all except for one study (Hong et al., 2012). All 

studies conducted between group statistical comparisons, 

meeting this criterion. Three studies did not establish mean and 

variability statistics for group outcomes (Cho eat al., 2013, Liu, 

2009; Pheung-Phrarattanatrai et al.; 2015). The provided level 

for methodological quality within the evidence obtained is 

somewhat worthy in supporting MI use in clinical practice (see 

Table 2.2 for quality assessment of included studies).
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Table 2.2 Quality of included studies. 

Quality of included studies 

Study Eligibility 
patient 
criteria 

Randomis
ation 

Concealed 
allocation 

Group 
similar at 
baseline 

Blinding 
patients 

Therapist 
blinding 

Assessor 
blinding 

Follow-up 
> 85% 

Outcomes 
analysed 

Group 
comparison 

Point 
measures 

& 
variability 

Total 
score 

Braun et al., 2012 1 1 1 1 0 1 1 1 1 1 1 9 
Cho et al., 2013 1 1 1 1 1 1 1 1 1 1 0 9 
Hong et al., 2012 1 1 1 0 0 1 1 1 1 1 1 8 
Hosseini et al., 2012 1 1 0 1 0 0 1 1 1 1 1 7 
Hwang et al., 2010 1 0 0 1 0 0 0 1 0 1 1 4 
Kim et al., 2015 0 1 0 1 0 0 0 1 0 1 1 5 
Kumar et al., 2016 1 1 1 1 0 0 1 1 1 1 1 8 
Lee et al., 2011 1 1 0 1 0 0 0 1 1 1 1 6 
Lee et al., 2015 1 1 0 1 0 0 0 1 0 1 1 5 
Liu et al., 2004 1 1 1 1 0 1 1 1 0 1 1 8 
Liu, 2009 1 1 0 1 0 0 1 0 0 1 0 4 
Phung-
Phrarattanatrai et al., 
2015 

1 0 0 1 0 0 0 1 0 1 0 3 

Polli et al., 2017 1 0 0 1 0 0 1 1 1 1 1 6 

Timmermans et 
al.,2013 

1 1 0 1 0 0 0 1 1 1 1 6 

Verma et al., 2011 1 1 1 1 1 0 1 1 1 1 1 9 

Total 14 (93.3%) 12 (80%) 6 (40%) 14 (93.3%) 2 (13.3%) 4 (26.7%) 9 (60%) 14 (93.3%) 9 (60%) 15 (100%) 12 (80%) _ 
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2.3.4 Effectiveness of intervention  

Narrative synthesis was used to summarise the key findings of 

the included interventions (see Tables 2.3 below illustrating MI 

intervention components using the TIDieR checklist). Meta-

analysis was undertaken where possible when sufficient data was 

available for the included studies (see Table 2.4 below for meta-

analysis outcomes reported). Table 2.5, illustrates all outcomes 

reported in the included studies shown by estimated range effect 

of the value of 95% CI in MI use, in addition to Table 2.6 which 

illustrates all outcomes reported in the included studies with 

skewed data.  
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Table 2.3 TIDieR checklist for MI intervention.  

TIDieR checklist 

 
  

Braun et al., 2012 Cho et al., 2013 Hong et al., 2012 Hosseini et al., 2012 Hwang et al., 2010 

1. Brief name Guided MI with TOT* MI training  MI training  MI therapy  MI training  

2. Why Investigating whether using MI 

enhances movement’s quality & 

speed in recovery stage after 

stroke. 

Investigating effects of MI training 

on balance & gait abilities after 

stroke. 

Investigating whether MI 

training combined with 

electromyogram-triggered 

electric stimulation improved 

motor function of upper-

extremity after stroke.  

Investigating effect of MI on 

postural balance among stroke 

survivors. 

Evaluating whether locomotor 

imagery training leads to 

clinical improvements in gait 

after stroke. 

3. What (materials) Audiotape equipment  Videotape equipment  Not stated Not stated Videotape equipment  

4. What (procedures) A four-step treatment plan that 

included, explaining MI use, 

developing imagery techniques, 

applying MI by performing the 

movements and generating 

sensory information. Finally, 

consolidating MI use by therapist 

recording steps & following 

feedback with patient files.   

 

Treatment included; participants 

imagined normal gait movement 

using visual & kinematic imagery 

separately. They visually imagined 

normal movement on their non-

paretic side & that their paralytic 

side moves like their non-paretic 

side. Then they kinaesthetically 

imagined, their non-paretic side 

when they move normally, 

followed by the non-paretic side. 

Three stages of treatment 

included vigorous waving of 

the entire arm during 

occupational therapy sessions, 

then applying MI training 

(maximum12 seconds) with 

electronical mayography 

stimulation & last stage 

relaxation (12 seconds). 

The participant imagined 

themselves how to stand up & go. 

while seated on an adaptable 

armchair. Then they visualized 

themselves in a first perspective, 

standing up & approaching a wall 

3 meters far away, then turning in 

without stop and coming back to 

the armchair & siting on it. Speed 

& care was integrated in the 

following times.  

 

Two different videotapes were 

used for MI training. 

One videotape, showing a 

normal person from anterior, 

posterior & side views while 

walking on a 10-m walkway (6 

min & 23 sec). The other 

videotape showing a person 

from same views walking 

slowly & comfortably speed (4 

minutes & 44 sec).  

 

1
st
 week of MI included  

familiarising participants with 

normal gait sequences. While 

the last 3 weeks, they 

performed MI according to a 

five-stage protocol (progressive 

relaxation, external imagery 

(analysis of task sequences), 

problem identification, internal 

imagery and mental rehearsal). 
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Braun et al., 2012 Cho et al., 2013 Hong et al., 2012 Hosseini et al., 2012 Hwang et al., 2010 

5. Who provided PT/OT/ researcher instructor. PT/OT/ researcher instructor, 

Researcher assistance. 

PT/OT/ researcher instructor. PT/OT/ researcher instructor. Using an instructive videotape. 

6. How Face to face/Listening in a quiet 

room. 

Face to face/Individually & 

watching visual images. 

Not stated. Face to face. Watching visual images. 

7. Where Home/Rehabilitation centre. Rehabilitation centre. Not stated Clinic  Not stated 

8. When & how much During PT/OT sessions, 6 w, at 

least 10 sessions a week. 

Not stated During PT/OT sessions, 4 w, 

40 minutes, 5 times a week. 

During PT/OT sessions, 5w, 15 

minutes, 3 times a week. 

Before PT/OT sessions, 4 w, 

25-30 minutes, 5 times a week. 

9. Tailoring Benefit of the intervention is 

having a framework in which the 

PT or OT can tailor the MI content 

to the patient’s abilities & 

preferences. 

Not stated. Not stated. Not stated. Not stated. 

10. Modification Not stated. Not stated. Not stated. Not stated. Not stated 

11. How well (planned) Participants were asked to report 

unguided therapy in logs, & they 

received the intervention 

according to protocol. 

Not stated. Not stated. Not stated. A protocol for this study was 

developed based on the ‘active 

relaxation, imagery & mental 

rehearsal’ strategy, based on 

previous studies of MI in 

sports. 

12. How well (actual) One participant in each group 

failed to receive the intervention 

according to protocol, & both were 

excluded from the analyses. 

Not stated. Not stated  Not stated. Two dropped out from control 

group.  

(*): The study did not report the relevant information for dropouts.  MI: Mental/Motor imagery training; TOT: Task-Oriented Training; PT: Physical therapist OT: Occupational therapist. 
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Table 2.3 TIDieR checklist for MI interventions (continued) 
TIDeiR checklist 

 
  

Kim et al., 2015 Kumar et al., 2016 Lee et al. 2011 Lee et al. 2015 Liu et al., 2004 

1. Brief name MI training. MI with TOT*  MI training using 

imagination of normal gait 

movement. 

MI training. MI training. 

2. Why Comparing effects of ankle 

strengthening exercises 

combined with MI training 

verses ankle 

strengthening exercises 

alone in stroke survivors.  

Evaluating the effects of 

combining motor imagery 

with physical practice in 

paretic lower extremity 

muscles strength & gait 

performance after stroke. 

Investigating effects of 

motor imagery training on 

improvement of gait ability 

of patients with chronic 

stroke.  

Examining & comparing effects of 

proprioceptive training accompanied 

by MI training & general 

proprioceptive training after stroke. 

Investigating efficacy of MI at 

promoting relearning for people after 

a stroke.  

3. What (materials) Not stated Videotape equipment  Audiotape & videotape 

equipment  

Not stated Videotape & computer equipment  

4. What (procedures) Participants were seated 

in a chair for 15 min, while 

performing MI to improve 

concentration on the task, 

they imagined feeling the 

sensation of the ankle 

joint, knee joint, hip joint, & 

their surrounding muscles 

moving & maintaining 

balance during this 

movement.  

Participants were instructed 

to train on task specific to 

improve their performance & 

endurance their functional 

tasks. They visually and 

kinaesthetically imagined 

tasks if siting-to-stand, 

reaching in sitting & 

standing, marching, walking, 

turning & transferring. 

Participants sat on a chair to 

maintain relaxation. They 

visually imagined affected 

leg movement as if it were 

the unaffected leg after 

imagining the normal 

movement of the unaffected 

side from an external point 

of view.  

Then they kinaesthetically 

imagined body moving on 

the affected side as if it were 

the unaffected side after 

imagining the sensory 

information felt during the 

movement of the unaffected 

side. 

Pparticipants visually (internal) & 

kinaesthetically imagined tasks of 

balance after they have conducted the 

proprioception training. 30 min training 

and 10 sec breaks between tasks, with 

5 trials including 5 sets in each. 8 

weeks treatment plan with initial 4 

weeks of training was conducted on a 

balance pad then from 5 weeks to 8 

weeks, the training was conducted on 

a balance board. Therapists instructed 

them  

 

 

Participants used visually imagined 

tasks of standing in each week of the 

treatment plan. 1
st
 week, focusing on 

task sequences to using computer-

generated pictures & movies. 2
nd

week, 

identifying problems in tasks 

performed for rectification through the 

use of MI. 3rd week, practicing the 

rectified task performance using MI 

and actual practice. 

Pictures, with verbal explanations of 

the physical & mental demands of that 

particular step was used.  

Alongside visual aids. Additionally, 

video playback was used to confirm 

the problems that they identified. 

Participants were guided to develop 

strategies to overcome the problems. 

5. Who provided PT/OT/ researcher 

instructor. 

PT/OT/researcher instructor. PT/OT/ researcher instructor.  

MI training was performed 

by a researcher who had 

sufficient experience of MI 

PT/OT/researcher instructor. PT/OT /researcher instructor. 
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Kim et al., 2015 Kumar et al., 2016 Lee et al. 2011 Lee et al. 2015 Liu et al., 2004 

training & was carried out 

using the same protocol by 

the same researcher from 

start to finish. 

6. How Individually trained. Face to face. Listening in a quiet room; 

Watching visual images. 

Group training. Face to face; Individually; Watching 

visual images. 

7. Where Clinic (ward). Rehabilitation centre. Rehabilitation centre. In the cognitive rehabilitation room in 

order to enhance concentration on the 

motor imagery training. 

Clinic.  

8. When & how much During PT/OT sessions, 4 

w, 15 minutes. 

Before and during PT/OT 

sessions, 3 w, 30 minutes, 4 

times a week. 

Not stated, 6 w, 30 minutes, 

3 times a week. 

During PT/OT sessions, 8 w, 30 

minutes, 5 times a week 

During PT/OT sessions, 3 w, 60 

minutes, 5 times a week 

9. Tailoring Not stated Not stated Not stated Not stated  Not stated  

10. Modification Not stated Not stated Not stated Not stated Task standing & walking modification 

and demonstration was provided 

throughout the program to maximize 

the functional patients regain. 

11. How well (planned) Not stated Not stated  Not stated  Performance of motor imagery, 

cognitive functions & imagery of the 

movements were tested through the 

Mini Mental State Examination-Korea 

version and the Vividness of 

Movement Imagery Questions. 

Standardising the protocol through a 

computerogram to guide patients to 

relearn the steps and performing each 

of the 15 tasks. 

12. How well (actual) Not stated  Not stated  Not stated Not stated  3 patients dropped out during the 1st 

week of the program: 1 from MI group, 

2 from functional training group.  

(*): The study did not report the relevant information for dropouts.  MI: Mental/Motor imagery training; TOT: Task-Oriented Training; PT: Physical therapist OT: Occupational therapist. 
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Table 2.3. TIDieR checklist for MI interventions (continued). 
  Liu, 2009 Pheung-Phrarattanatrai et al., 

2015 
Polli et al., 2017 Timmermans et al., 2013 Verma et al. 2011 

1. Brief name MI with TOT*.  MI training. Graded MI.  MI with TOT*. MI with TOT*. 

2. Why Investigating efficacy of MI for 

promoting generalization of the 

task skills training environment to 

trained & untrained tasks carried 

out in a novel environment. 

Investigating effect of gait training 

with motor imagery on gait 

symmetry & self-efficacy of falling 

in stroke patients. 

Investigating feasibility & 

clinical effect of GMI in motor 

recovery after stroke. 

Evaluating effectiveness of a 

task-oriented mental practice 

approach as an addition to 

regular arm hand therapy in 

patients with subacute stroke.  

Investigating task-

oriented circuit class 

training with MI training to 

improve walking abilities. 

3. What (materials) Videotape equipment. Not stated Videotape & computer 

equipment.  

Videotape equipment.  Visual materials. 

4. What (procedures) Participants underwent several 

stages that included truncating the 

task (chunking), self-reflecting on 

their abilities & deficits in 

performing it (self-regulation), 

feedback (using video playback), 

mentally rehearsing as if 

performing it (rehearsal), & then 

actually carrying the task out. The 

tasks included 15 daily living tasks 

(e.g. cocking food, going to the 

park…etc.) across the 3 weeks. 

Participants contracted & relaxed 

their muscles and limbs for 5 min 

followed by 10 min practice 

focusing on steps during walking 

using visual and kinaesthetic MI. 

Starting with the non-paretic side 

followed by the paretic side & both 

sides by self-pace, individually. 

Followed by practicing both steps 

following the rhythmed 

metronome. Lastly, relaxation 

period for 5 min.  

The IMI training used the 

Left/Right Hand Judgment 

Task included the random 

presentation of 60 images of 

right (N=30) or left (N=30) 

hands oriented in various 

positions and degrees of 

rotation. Images were 

projected on a 15” screen. 

All modes of MI were used.  

Participants visually imagined 

(internally), moving the hand. 

Using DVD guiding the patient 

in 3 steps. 1
st
 step, five 

repetitions of correct 

performance are shown on the 

screen combined with a verbal 

explanation. 2
nd

 step, five 

repetitions of task 

performance were shown 

without verbal explanation, 

where the patients were asked 

to mentally practice the 

movement. 3
rd

 step, no 

guidance during task 

performance was given except 

visual & verbal cues indicating 

the end of the task 

performance. 

Participants were trained 

on task related to real life 

situation to imagine 

walking abilities. Tasks 

included: balance control, 

Stair walking, Turning. 

Transfer, Speed walking, 

improve meaningful tasks 

related to walking 

competency. 

5. Who provided PT/OT/ researcher instructor. PT/OT/ researcher instructor. PT/OT/researcher instructor. PTs doe the measurements 

OTs conducted the study. 

Visual instructor.  

6. How Face to face. Individually trained. Individually trained; watching 

visual images. 

Face to face; Individually 

trained.   

Group training 

7. Where Rehabilitation centre. Not stated. Not stated. Home/ Rehabilitation centre. Clinic. 
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  Liu, 2009 Pheung-Phrarattanatrai et al., 
2015 

Polli et al., 2017 Timmermans et al., 2013 Verma et al. 2011 

8. When & how much Before PT/OT sessions, 3 w, 60 

minutes, 5 times a week. 

During PT/OT sessions, 4 w, 20 

minutes. 

During PT/OT sessions, 4 w, 

60 minutes, 5 times a week. 

Before PT/OT sessions, 6 w, 

10 minutes, 3 times a day. 

During PT/OT sessions, 2 

w, 15 minutes, 7 times a 

week 

9. Tailoring Not stated.  Not stated. Not stated  Not stated. Not stated.  

10. Modification 
Not stated. Not stated. Not stated  Not stated.  Not stated.  

11. How well (planned) 
Using a scoring sheet of 7 rating 

items, 7. Complete independence.  

Not stated.  Not stated  Not stated.  The participants were 

given a diary to their MI 

practice to measure the 

rehearsal frequency after 

treatment sessions. 

12. How well (actual) 
Not stated. Not stated. Not stated  Not stated. Not stated. 

(*): The study did not report the relevant information for dropouts.  MI: Mental/Motor imagery training; TOT: Task-Oriented Training; PT: Physical therapist OT: Occupational therapist. 
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Table 2.4 Outcome results included in the in the Meta-analysis of the included studies. 
Outcomes Studies (n) Participants (n) Effect Estimate 

[95% CI] 
I2 

Berg Balance Test/Scale 
(BBT/BBS) (high=well) 

4 studies  124 4.29 [-3.16, 11.74] 96% 

MT used during PT/OT 
sessions 

Braun et al., 2012; Hosseini et al., 2012; Lee et al., 2015. 100 2.33 [-0.97, 5.63] 53% 

MT used before PT/OT 
sessions 

Hwang 2010 24 13.96 [12.31, 15.61] 0% 

Timed up and go test 
(second) 

5 studies 144 -3.92 [-6.77, -1.07] 76% 

MT used during PT/OT 
sessions 

Hosseini et al., 2012; Kim et al., 2015; Lee et al., 2015. 92 -1.78 [-3.31, -0.25] 0% 

MT used before PT/OT 
sessions 

Hwang et al., 2010; Cho et al., 2013; 52 -6.85 [-8.81, -4.90] 0% 

10-m walk test (second) (Braun et al., 2012 and Cho et al., 2013 53 -0.21 [-3.51, 3.09] 34% 
Cadence (step/min) Lee et al. (2011) and Verma et al. (2011) 54 13.12 [6.98, 19.26] 0% 
Double limb support (%) – 
unaffected side  

Lee, 2011 24 -2.69 [-10.76, 5.38] 0% 

Gait speed (m/s) 4 studies 118 0.08 [0.00, 0.15] 51% 
Patients with chronic stroke Hwang et al., 2010; Lee et al., 2011; Kumar et al., 2016 88 0.03 [-0.01, 0.08] 0% 
Patients with subacute 
stroke 

Verma et al., 2011; 30 0.17 [0.07, 0.27] 0% 
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Table 2.5 Outcome results from the included studies. 
Outcomes and measures Author Patients (n) Statistics Mean 

Difference (MD) 
Effect estimate [95%CI] 

1. Activities of daily living 
1.1. Barthel Index Braun et al. 2012 34 MD 0.06 [-3.34, 3.46] 
1.2. Barthel Index modified Verma et al.,2011 30 MD 16.00 [7.59, 24.41] 
1.3. Functional Independence Measure Polli et al. 2017 28 MD 20.40 [1.91, 38.89] 
2. Mobility 
2.1. Paretic muscle strength (Newton) 

Kumar et al. 2016 

   
2.2. Hip flexors 40 MD 9.80 [1.54, 18.06] 
2.3. Hip extensors 40 MD 8.68 [-3.31, 20.67] 
2.4. Knee flexors 40 MD -0.74 [-11.68, 10.20] 
2.5 Knee extensors 40 MD 15.51 [-3.61, 34.63] 
2.6. Ankle dorsiflexors 40 MD 6.22 [-0.16, 12.60] 
2.7. Ankle plantar flexors 40 MD -8.01 [-19.03, 3.01] 
3. Other mobility outcomes 
3.1. Six-meter walk test (m) Verma et al. 2011 30 MD 75.10 [44.73, 105.47] 
3.2. Ascending and descending five stairs (second) Hwang et al. 2010 24 MD -4.70 [-8.65, -0.75] 
3.3. Cadence (step/min) 

Lee et al. 2011 
   

3.4. Double limb support (%) – affected side 24 MD -2.40 [-10.26, 5.46] 
3.5. Double limb support (%) – unaffected side 24 MD -2.69 [-10.76, 5.38] 
3.6. Maximal walking speed (m/s) Verma et al. 2011 30 MD 0.18 [0.06, 0.30] 
3.7. Single limb support (%) – affected side Lee et al. 2011 24 MD 0.43 [-4.66, 5.52] 
3.8.  Single limb support (%) – unaffected side Lee et al. 2011 24 MD 2.09 [-2.90, 7.08] 
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Outcomes and measures Author Patients (n) Statistics Mean 
Difference (MD) 

Effect estimate [95%CI] 

3.9. Traversing a standardized obstacle course 
(second) 

Hwang et al. 2010 
 

24 MD -5.83 [-9.36, -2.30] 

3.10.  Step length (m) – affected side Lee et al. 2011 24 MD -0.01 [-0.08, 0.06] 
3.11. Step length (m) – unaffected side Lee et al. 2011 24 MD -0.01 [-0.08, 0.06] 
3.12. Step length (m) – unaffected side Lee et al. 2011 24 MD -0.03 [-0.09, 0.02] 
3.13. Stride length (m) – affected side Hwang et al. 2010 24 MD 0.16 [-0.00, 0.32] 
 Lee et al. 2011 24 MD -0.04 [-0.14, 0.06] 
3.14. Stride length (m) – unaffected side Hwang et al. 2010 24 MD 0.15 [-0.01, 0.31] 
 Lee et al. 2011 24 MD -0.04 [-0.15, 0.06] 
3.15. Weight bearing ratio – affected side Kim et al. 2015 26 MD 1.39 [-3.71, 6.49] 
3.16. Weight bearing ratio – unaffected side Kim et al. 2015 26 MD -2.97 [-5.42, -0.52] 
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Table 2.6 Outcome results from the included studies, reporting other data (skew). 

Outcomes and measures Author Patients (n) Statistics Mean Difference (MD) 
Other data (skew) 
1. Activities of daily life 
1.1. Modified Barthel Index (change data) Hong et al. 2012 14 Median (IQR) 

MI group 7 2 (0-5) 
Control group 7 0 (0-3) 

1.2. Modified Ashworth Scale (change data) Hong et al. 2012 14 Median (IQR) 
MI group 7 1 (0-1) 

Control group 7 0 (0-1) 
Other skewed data 
2. Mobility 
2.1. Functional Ambulation Classification (FAC) Verma et al. 2011 30 Median (IQR) 

MI group 15 4 (4-5) 
Control group 15 3 (3-4) 

2.2. Motor Activity Log (MAL) – Amount of Use (change data) Hong et al. 2012 14 Median (IQR) 
MI group 7 2 (0-8) 

Control group 7 1 (0-3) 
2.3. Motor Activity Log (MAL) – Quality of Movement (change data) Hong et al. 2012 14 Median (IQR) 

MI group 7 0 (0-8) 
Control group 7 1 (0-1) 

2.4. Step length (cm) – asymmetry Verma et al. 2011 30 Mean (SD) 
MI group 15 0.043 (0.044) 

Control group 15 0.136 (0.115) 

2.5. Stride length (cm) – asymmetry Verma et al. 2011 30 Mean (SD) 
MI group 15 0.003 (0.47) 

Control group 15 0.123 (0.115) 
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Outcomes and measures Author Patients (n) Statistics Mean Difference (MD) 
2.6. Weight bearing ratio – affected side Lee et al. 2015 36 Mean (SD) 

MI group 18 9.48 (5.8) 
Control group 18 11.74 (2.02) 

2.7. Weight bearing ratio – affected side front/rear Lee et al. 2015 36 Mean (SD) 
MI group 18 5.34 (2.02) 

Control group 18 8.11 (5.35) 
2.8. Weight bearing ratio – unaffected side front/rear Lee et al. 2015 36 Mean (SD) 

MI group 18 5.71 (2.35) 
Control group 18 8.10 (5.79) 
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2.3.4.1 Mental imagery intervention details  

The included studies compared intervention of MI combined with 

task-oriented training to standard rehabilitation. In terms of the 

specified tasks included in MI, most comprised ADL such as 

frying vegetables, folding clothes, or preparing a cup of tea. 

Other functional tasks included mobility activities and balance 

training such as standing, walking, or gait training. Two studies 

described tasks with a focus on quality of life or participation 

(Timmermans et al., 2013; Pheung-Phrarattanatrai et al., 2015).  

Type of mental imagery and equipment used (WHAT)  

Regarding the type of imagery used, MI was instructed and 

delivered through one or more methods, such as using videos 

combined with physiotherapist (PT)/Occupational Therapist (OT) 

instructions to help facilitate detailed images of the movement 

with patients in eight studies (Hong et al., 2012; Hosseini et al., 

2012; Hwang et al., 2010; Kim et al., 2015; Lee et al., 2015; 

Pheung-Phrarattanatrai et al., 2015; Verma et al., 2011; 

Timmermans et al., 2013); a combination of more than one 

method such as combining audios with computer and 

instructions of the PT/OT or researcher, for example, audiotape, 

videotape, computer, or PT/OT/researcher instructor, was used 

by seven studies (Liu et al., 2004; Liu, 2009; Lee et al., 2011; 

Braun et al., 2012; Cho et al., 2013; Kumar et al., 2016; Polli et 

al., 2017).  

 



 

 100 

Four studies included use of only one type of imagery, 

specifically, the visual mode (Liu et al., 2004; Hosseini 2012; 

Timmermans et al., 2013; Lee 2015). One study by Kim et al. 

(2015) used kinaesthetic imagery. Verma et al. (2011) used only 

motor imagery, while another four studies applied at least two 

modes of MI in their training (including visual, kinaesthetic; 

movement). Two studies (Braun et al., 2012; Polli et al., 2017) 

did not report how they gave instructions on which perspective 

of visual imagery to use (for example, internal or external visual 

imagery), rather they stated simply that they used sensory 

information, for which it was assumed that the training involved 

more than one type. The remaining three studies (Liu, 2009; 

Hong et al., 2012; Pheung-Phrarattanatrai et al., 2015) did not 

report any relevant information. 

Place of mental imagery practice (WHERE) 

In terms of carrying out the intervention, seven studies (Liu, 

2009; Lee et al., 2011; Braunn et al., 2012; Cho et al., 2013; 

Timmermans et al., 2013; Lee et al., 2015; Kumar et al., 2016) 

reported that they had carried out the interventions mainly in 

rehabilitation centres, while a further five studies were carried 

out in clinics (Liu et al., 2004; Verma et al., 2011; Hosseini et 

al., 2012; Kim et al., 2015; Pheung-Phrarattanatrai et al., 2015). 

The remaining three studies (Hwang et al., 2010; Hong et al., 

2012; Polli et al., 2017) did not describe where the rehabilitation 

took place.  
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MI application in stroke rehabilitation (WHO and HOW MI 

is delivered) 

Regarding training stroke patients, MI training was delivered by 

physiotherapists (PTs), occupational therapists (OTs), or 

researchers with PT or OT backgrounds, in all the included 

studies. Face to face instruction was provided in seven studies 

(Liu et al., 2004; Liu, 2009; Braun et al., 2012; Hosseini et al., 

2012; Cho et al., 2013; Timmermans et al., 2013; Kumar et al., 

2016). In regard to how MI was delivered, two studies provided 

group instruction (Verma et al., 2011; Lee et al., 2015) and six 

studies delivered the training individually (Liu et al., 2004; Cho 

et al., 2013; Timmermans et al., 2013; Kim et al., 2015; 

Pheung-Phrarattanatrai et al., 2015; Polli et al., 2017). In two 

studies, the delivery method was listening to an audiotape in a 

quiet room (Lee et al., 2011; Braun et al., 2012), and in five 

studies watching visual images (Liu et al., 2004; Hwang et al., 

2010; Lee et al., 2011; Cho et al., 2013; Polli et al., 2017). In 

contrast, three studies used more than one style in training 

patients in the use of the MI intervention (Lee et al., 2011; Liu et 

al., 2004; Cho et al., 2013). Hong et al. (2012) did not report 

any relevant information as regards how MI was instructed to 

patients.  

When to use mental imagery (WHEN) 

Regarding when MI was used in relation to the standard therapy, 

five studies (Liu et al., 2004; Liu, 2009; Hwang et al., 2010; Cho 

et al., 2013; Timmermanns et al., 2013) used it before PT/OT 

sessions, while seven studies performed it during PT/OT sessions 

(Verma et al., 2011; Braun et al., 2012; Hong et al., 2012; 
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Hosseini et al., 2012; Kim et al., 2015; Lee et al., 2015; Polli et 

al., 2017). Kumar et al. (2016) reported using MI training before 

and during PT/OT sessions. Lee et al. (2015) and Pheung-

Phrarattanatrai et al. (2015) reported MI use after PT/OT 

sessions while Lee et al. (2011) did not state the time of 

application for MI training.  

How mental imagery was used and its content (HOW) 

The duration of MI sessions ranged from 2 to 8 weeks. Ten 

studies applied MI for less than 6 weeks (Liu et al., 2004; Liu, 

2009; Hwang et al., 2010; Verma et al., 2011; Hong et al., 

2012; Hosseini et al., 2012; Kim et al., 2015; Kumar et al., 

2016; Pheung-Phrarattanatrai et al., 2015; Polli et al., 2017), 

while the remaining studies applied MI for more than six weeks. 

The intensity of training MI varied across all included studies 

from 10 to 60 minutes per session. The frequency of application 

also varied across all included studies, from three to seven times 

a week for most studies. Table 2.3. above provides a full 

overview of all MI components used in the included studies. 

2.3.4.2 Outcomes  

Primary outcomes 

Activities of daily living 

Two studies (Verma et al., 2011; Braun et al., 2012) reported MI 

use combined with standard therapy involving Bobath 

neurodevelopmental technique. Verma et al. (2011) used 

standard care (including training on homework tasks involving 

ADLs). In Braun et al.’s (2012) study multi-professional 

rehabilitation was used (e.g. physiotherapy, occupational 

therapy and speech therapy). Both studies measured ADL using 
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the Barthel Index (BI) at two points during the 6 weeks with 

varying results over time. The standard mean difference (SMD) 

was calculated by the researcher (NA), instead of the mean 

difference (MD) due to the different ADL scales using Revman 

software Version 5.3 (Higgins, 2008). Timmermanns et al. 

(2013) used BI to evaluate ADL, however, the data obtained 

were considered skewed and therefore, inappropriate for 

statistical testing.  

While the first study by Verma et al. (2011) used the original 

scoring system of BI (0-100) and found BI scores higher in the 

MI group (n=30; SDM 1.33, 95% CI 0.52 to 2.13), the other 

study (Braun et al. 2012) with n=34 used the modified BI (0-20) 

and found no significant difference between the two groups (n= 

0; SDM 0.01, 95% CI 0.66 to 0.69). Meta-analysis was not 

possible due to the different outcome measure used (see Figure 

2.2). 

 

 

 
Figure 2.2 Forest plot for MI combined with standard therapy compared to 

standard therapy (ADL- BI, Modified BI & FIM) outcome. 
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Functional Independence Measure outcomes for ADL 

measures: 

Polli et al. (2017) included 28 stroke survivors and measured 

ADL using the Functional Independence Measure (FIM), when 

comparing MI to a standard therapy of active physical exercises. 

They found no significant difference between the two groups 

(n=28; MD 20.4, 95% CI 1.91 to 38.89) after four weeks. Efforts 

were made to convert the FIM score into a BI score so that it 

could be entered in the meta-analysis since according to Nyein et 

al. (1999) and Prodinger et al. (2017) conceptual equivalence 

exists between FIM and BI. However, the Rasch interval metric 

equivalent between the two measures was lacking, therefore, it 

was not possible to establish a formula with which to conduct the 

conversion.  

Hong et al. (2012), investigated the effect of MI use to improve 

upper limb motor functions after stroke. The study reported 

median change scores on the Barthel Index and modified 

Ashworth scale with n=14. MI training was compared against the 

control group, which included only standard therapy involving 

general functional electrical stimulation therapy. The treatment 

programme comprised 20 minutes, five days per week, for four 

weeks. Their findings showed no significant difference between 

the two groups.  

Two studies compared MI use with other standard therapy such 

as functional training (Liu et al., 2004; Liu, 2009) and reported 

Likert-type scale scores for the trained and untrained task 

performance measure after three weeks of treatment with n=46. 

The findings revealed higher scores for the MI group than the 

standard care group.  
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Timmermans et al. (2013) used the BI and Frenchay Activities 

Index (FAI) to measure ADL in a sample of 32 stroke survivors 

that underwent MI training with tailored functional tasks of upper 

limb while the control group were provided with standard 

treatment using NDT with functional tasks for six weeks and a 

follow-up at six and twelve months. Data was reported using 

Median Inter Quartile Range (IQR), thus the study was excluded 

from the previous statistical analysis of ADL due to skewed data. 

There was no clear acknowledgement of any significant 

differences between the MI and control group.  

In summary the overall findings for ADL measures were that MI 

use may potentially improve levels of daily activities of life.  

Secondary outcomes 

Mobility  

Similar to the primary outcomes, when reporting MI use 

combined with other standard therapy versus standard therapy 

alone, mobility was reported and findings were addressed using 

different scales or tests of mobility including the Berg Balance 

Test (BBT), Time Up and Go (TUG) test, 10-metre-walk test and 

gait speed. Meta-analyses were conducted for the BBT (Hwang, 

2010; Braun et al., 2012; Hosseini et al., 2012; Lee et al., 

2015), TUG (Hwang et al., 2010; Cho et al., 2013; Hosseini et 

al., 2012; Kim et al., 2015; Lee et al., 2015) and 10-meter-walk 

test (Braun et al., 2012; Cho et al., 2013).  

Berg Balance Test 

Four studies (Hwang 2010; Braun et al., 2012; Hosseini et al., 

2012; Lee et al., 2015) reported mobility outcomes using the 
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BBT. Meta-analyses were initially performed with all four studies 

and the pooled estimate showed a high level of heterogeneity 

(n=124; MD 4.3, 95% CI -3.2 to 11.7; I2 = 96%). Subsequently, 

the characteristics of these studies were re-inspected for 

potential clinical factors causing heterogeneity. One possible 

cause for the heterogeneity source was suspected to be found in 

MI treatment courses lasting four, five, six and eight weeks, 

respectively (see Figure 2.3). The different time duration of MI 

training may have produced differential effects. Furthermore, 

there were other sources that might have caused this observed 

heterogeneity; for example, Braun et al. (2012) included only 

sub-acute stroke, while the rest included chronic cases. Another 

issue is the use of different modality of MI and perspective such 

as visual and kinaesthetic; Braun et al. did not specify the type 

while the other studies instructed the patients to use visual 

internal prospective combined with kinaesthetic modality.  

 

 

Figure 2.3 Forest plot for MI combined with standard therapy compared to 

standard therapy (BBT) outcome.  

 

Timed Up and Go test 
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Five studies (Hwang et al., 2010; Cho et al., 2013; Hosseini et 

al., 2012; Kim et al., 2015; Lee et al., 2015) reported mobility 

outcomes measured by the TUG test. Meta-analyses were 

performed with all five studies and the pooled estimate showed a 

high level of heterogeneity (n=144; MD -3.92, 95% CI -6.77 to -

1.07; I2=76%). Duration time of MI application ranged from four 

up to eight weeks, specifically, four (Kim et al., 2015; Hwang et 

al., 2010); five (Hosseini et al., 2012); six (Cho et al., 2013) and 

eight (Lee et al., 2015), weeks of MI course application. As with 

the BBT outcomes, findings for the TUG test for walking suggest 

that mobility outcomes were better the longer the duration of MI 

training (see Figure 2.4). 

 

 

Figure 2.4 Forest plot for MI combined with standard therapy compared to 

standard therapy (mobility-Timed up and go test) outcome.  

Re-inspection of the characteristics of these studies was 

performed by the researcher (NA) for potential clinical 

heterogeneity. Different duration of MI training is one plausible 

explanation for this. Others may be in stroke onset varying from 

acute to chronic, different age range and different types of MI 

use across all studies. However, other factors included wide 
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variation in MI intervention protocols, making it difficult to 

determine what works for whom and therefore what should be 

implemented clinically and how.  

Gait speed  

Four studies (Hwang et al., 2010; Lee et al., 2011; Verma et al., 

2011; Kumar et al., 2016) reported mobility measured by gait 

speed in meters per seconds (m/s). Meta-analyses were initially 

performed with all four studies and the pooled estimate showed 

a high level of heterogeneity (n=118; MD 0.08, 95% CI 0.00 to 

0.15; I2=51%). The findings showed no clear difference between 

the MI group compared to control groups. In this case, the 

source of heterogeneity was investigated and identified onset of 

stroke as the source. Subsequently, Verma et al. (2011) was 

removed from the analysis due to onset of stroke (acute stroke 

= six weeks). The remaining three studies conducted with stroke 

survivors in the chronic stage (Kumar et al., 2016; Lee et al., 

2011; Hwang et al., 2010) (≥ six months) showed no clear 

difference in outcome, using gait measured in speed per metre 

(n=88; MD 0.03, 95% CI -0.01 to 0.08; I2=0%). However, the 

study by Verma et al. (2011), which included sub-acute (0-3 m) 

stage stroke survivors, showed that gait speed increased in the 

MI group in a study of 30 sub-acute stroke survivors (MD 0.17, 

95% CI 0.07 to 0.27) (see Figure 2.5), suggesting that onset of 

stroke and different stages of recovery could differentially affect 

outcomes following MI use.  
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Figure 2.5 Forest plot for MI combined with standard therapy compared to 

standard therapy (mobility-speed gait) outcome.  

10-meter walk test 

The pooled estimate of the effect for the results of two studies 

(Braun et al., 2012; Cho et al., 2013) measuring mobility using 

the 10-meter walk test showed that MI use could potentially 

have an effect on walking n = 53; MD -0.21, 95% CI-3.51 to 

3.09; I2=34%) (See Figure 2.6). 

 

 

 

Figure 2.6 Forest plot for MI combined with standard therapy compared to 

standard therapy (mobility–10-meter-walk test) outcome. 
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Cadence and other mobility-related measures  

Another pooled estimate effects for the results of studies by Lee 

et al. (2011) and Verma et al. (2011) measuring mobility using 

the cadence outcome showed an increase in the number of steps 

per minute in the MI group compared to controls (n=54; MD -

13.12, 95% CI -6.98 to -19.26; I2=0%).  

The remaining measures used to assess mobility were reported 

by a single study by Hwang et al. (2010), which showed that MI 

may improve patients’ performance on the 5-metre-walking test 

(hard surface and carpet) and the Modified Emory Functional 

Ambulation Profile resulted in significant improvement in walking 

task. See Tables (2.4., 2.5 and 2.6) illustrating the results for 

the included studies above).

 

Other secondary outcomes 

Quality of life 

Among all studies included in this review, only one study by 

Pheung-Phrarattanatrai et al. (2015) reported an outcome 

measure for quality of life using the Fall Efficacy Scale-

International (FES-I) for testing self-efficacy of falling. Although 

the FES-I is a tool used to measure and evaluate levels of fear 

regarding falls during physical activities and participation in life, 

improved levels of FES-I can impact physical functioning and QoL 

(Yardley et al., 2005). Due to insufficient data, no clear 

conclusion could be drawn from the findings as regards MI and 

its effect in helping to decrease fear of falling after stroke; 
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additional information could not be obtained from the author of 

this study.  

Participation 

Likewise, participation was only reported by Timmermans et al. 

(2013) using the Frenchay Activities Index (FAI). The FAI is an 

instrument commonly used for measuring ADL across a broad 

range of actual activities patients have undertaken in the recent 

past. Focusing on basic levels of functioning in activities 

reflecting a higher level of independence and social participation 

rather than considering issues related to general self-care and 

mobility (Holbrook & Skilbeck, 1998; Wade et al., 1985). 

However, in Timmermans et al.’s (2013) study, the FAI was used 

as a measure of participation after stroke, as also recognised by 

Tse et al. (2013). In this study the use of MI combined with 

standard therapy (includes exercise for functional and motor 

movements) was compared with a control group given 

neurodevelopmental therapy plus standard therapy. The findings 

showed no clear difference between the two groups. Similar to 

Pheung-Phrarattanatrai (2015), the data was unavailable, and 

further information could not be obtained from the author, 

therefore only the median interquartile (IQR) was reported. 

2.4 Discussion 

2.4.1 Summary of the main findings  

This review aimed to investigate MI use with task-oriented 

training and to evaluate its effectiveness on post-stroke on ADL, 

mobility, QoL and participation. Further, it sets out to describe 

the MI intervention delivered in the trials included. In contrast 

with previous reviews for example (Braun et al., 2006; Barclay-
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Goddard et al., 2011; Nilsen et al., 2010), it examined the 

effectiveness of MI combined with task-oriented training on 

global ADL outcomes rather than upper limb function alone. 

Fifteen clinical trials were included of which 12 were considered 

good quality RCTs as rated on the PEDro scale including 458 

stroke survivors in total, (male n = 275), and (chronic stroke 

stage n= 247). Data was pooled from a total of nine studies (268 

strokes) allowing meta-analysis on the mobility secondary 

outcome for balance as measured by the BBT and walking 

abilities as measured by TUG test. The sample size of studies 

included in the meta-analysis ranged from 22 to 36 participants. 

Of the nine studies conducted involving MI use with task-

oriented training, eight were conducted in Asia (largely in China 

and Korea). Participants were adult stroke survivors aged 

between 47 and 78 years, most of whom were men (78%). The 

meta-analysis favored MI intervention combined with task-

oriented training in addition to standard PT/OT compared with 

PT/OT therapy alone. 

The findings from this review show that the effectiveness of MI 

training on global measures of ADL as a primary outcome was 

less clear, due to the limited number of studies including ADL 

outcomes which met the criteria for inclusion in this review. A 

reason may be that few studies investigated ADL improvement, 

and it was also noted that ADL was not adequately and 

consistently defined across all the included studies.  

Few studies were identified that examined the impact of MI on 

quality of life and participation secondary outcomes. The use of 

MI in combination with physiotherapy or occupational therapy 

was found to improve performance on balance and mobility 



 

 113 

outcomes using a variety of MI protocols across the included 

studies. Moreover, MI training delivered to stroke survivors 

varied widely across the studies.  

This review included a meta-analysis for two important outcomes 

for mobility; balance using the BBT and walking abilities using 

the TUG test, and observed improvements in walking speed were 

found with the addition of MI. Although, this point credits the 

review in demonstrating MI can improve mobility after stroke in 

relation to aspects of balance and walking. However, MI 

intervention protocols varied, this inadequacy in describing the 

instructions given to participants for MI use makes it too 

challenging train its use with stroke rehabilitation in clinical 

practice. 

2.4.2 Quality assessment for the included studies 

The quality of evidence in the studies in this review is considered 

to be fair and it included mostly RCTs to help produce the 

highest quality of evidence in MI use with stroke. To date there 

is no other systematic review that has investigated MI use with 

task-oriented training and evaluated its effectiveness on global 

ADL, mobility, QoL and participation after stroke.  

Despite the inclusion criteria for this review in selecting RCTs and 

interventions considerable in MI use, it remains unclear whether 

any selection biases could have occurred due to missing out any 

unpublished studies at the time of this review. It is suggested 

that a future update of the review is conducted by re-running the 

search and including more recent studies.  

Regarding missing data for some of the included studies, authors 

were approached to seek further data (means, standard 
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deviations) to clarify the results from their studies to help include 

them in the meta-analysis where possible. However, non-

response from the authors (Pheung-Phrarattanatrai, 2015; Polli 

et al. 2017) led to the decision to analyse the data quantitatively 

for example the QoL outcome had inadequate data to help 

explore MI effect. Therefore, it was more appropriate to a 

narrative synthesis of the findings.  

In support of the included studies and their good quality level, 

and having some studies lacking in reporting sufficient 

information, this may have led to unclear intervention effects. 

Further methods of allocations and blinding in MI intervention 

need to be considered, as they can be difficult to attempt in 

interventions such as MI use. Notably, treatment allocation and 

blinding process may not be possible as both the stroke 

survivors and therapists have actively participated in the 

intervention; in addition to having rehabilitation programmes 

intervening in the process, it is not possible to conceal the 

treatment allocation from participants (Berger, 2015). This 

explains why the quality of these studies could have in some way 

influenced the results. 

2.4.3 Clinical interpretation  

The findings show two main limitations in implementing MI use 

in clinical practice with stroke survivors. Firstly, the MI training 

protocols were different in each study and inconsistent in the 

outcome measure used for measuring ADL levels (primary 

outcome) within the included studies. These two limitations 

make it difficult to draw clear conclusions on the effectiveness of 

MI training on ADL and limit future implementation of MI training 

with stroke survivors in clinical practice. Although the meta-
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analysis for the mobility outcome (secondary outcome) 

demonstrated effectiveness of MI use, this could not be 

demonstrated with ADL outcome. 

Although individual studies suggest MI may potentially improve 

ADL ability, estimating the effect size was not possible for a 

number of reasons: 1) discrepancies between the studies in the 

definition of ADL; 2) different tools used to measure ADL in the 

included studies. Some studies used only part of a tool or 

focussed only on upper limb function rather than seeing it as a 

global construct as defined by the ICF (WHO, 2001).  

The possible reason for this could be related to the global 

definition of ADL and distinctions in using different scales to 

assess ADL ability relative to the overall measure not only 

measuring the upper limb function. Most included studies 

investigated the improvement of some aspects of ADL. For 

example, five out of eight studies considered improving 

hand/arm movement to as ADL. Similarly, Timmermans et al.’s 

(2013) study examined the effect of MI on improving ADL 

exclusively to the upper extremity, using measuring scales such 

as the Fugl-Meyer test-UE (FMA-UE) section only, whereas ADL 

measuring was considered as an assessment tool for general 

ability and independence. Furthermore, measuring participation 

as an outcome was only reported in the study by Timmermans et 

al. (2013). However, the outcome measure attributed to 

‘participation’, FAI, is arguably a measure of ADL.  

The findings from this review do provide some evidence to 

support the efficacy of MI on global ADL. Verma et al. (2011) 

used the BI and found improved levels of ADL ability. However, 

Braun et al. (2012) used the modified version of BI (10 items) 
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and found no difference from the intervention group using MI. 

This suggests the need to advance and unify a global outcome 

measure for ADL to help serve in MI use in rehabilitation with 

stroke rather than having multiple and different measures. 

Having a well-defined outcome measure for ADL in MI use can 

help sense improvement clearly in stroke rehabilitation. The 

study by Polli et al. (2017) measured ADL using the FIM. 

Further, Liu et al. (2004), and Liu (2009) examined the effect of 

MI on improving ADL ability and improving a full range of 

independence in ADL, using a 7-point Likert-type-scale to show 

the effectiveness of MI use on trained and untrained ADL tasks, 

which included putting clothes on hangers, washing the dishes 

and preparing fruit and food. In both trials, a broad ADL scale 

was used for measuring ADL ability and independence in 

executing ADL tasks. These two studies by Liu et al. (2004; 

2009) in addition to the study by Polli et al. (2017), which used 

the FIM and Verma et al. (2011) using the Barthel Index and 

Braun et al. (2012) using a modified version of BI (10 items), 

provide a better indication of the effectiveness and contribute to 

a potential understanding of the effect of MI on stroke recovery, 

alongside other previous reviews that have demonstrated the 

effect of ADL on upper limb function only.  

Several systematic reviews have been conducted, some of which 

included meta-analyses, (including two that were published since 

this review was completed). Barclay-Goddard et al. (2020) 

published an update to their 2011 review investigating the effect 

of MI training on improving impairments of the upper extremity 

in stroke. In contrast to the initial review, this update found 

more data and included more studies relevant to this 

comparison. Their updated review included a total of 25 RCTs 

and cross-over trials, with a total of 676 stroke survivors with 
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impairments in upper extremity and structural dysfunction. The 

trials included MI use interventions to improve upper extremity 

movements or tasks stand-alone interventions or adjunct to any 

other therapeutic interventions. Moreover, their meta-analysis 

included 15 studies for the upper extremity activity outcome and 

upper extremity functional limitation outcomes such as Action 

Research Arm Test (ARAT), Wolf Motor Function Test (WMFT), 

and Arm Function Test (AFT), which favoured MI use extremity 

activity outcome and upper extremity functional limitation 

outcomes such as ARAT, WMFT, and AFT, which favoured MI use. 

The ADL outcome measured using BI and modified BI, included 

only four studies with 157 stroke survivors with low certainty of 

evidence on the GRADE. The results showed mental practice 

improves upper extremity outcomes related to ADL 

independence after stroke, although, the outcomes focused 

mainly on activity limitations of the upper limb, including arm 

and hand functions such as grasping a cup or folding a towel. 

However, their findings are similar to those reported in this 

review, in providing no clear evidence of the effectiveness of MI 

in improving recovery of global ADL. Additionally, they found 

limited evidence on the ideal dosage of MI for use in clinical 

practice, as was found in this review. Similar to this review, their 

findings suggest the need for more research of good 

methodological quality and better-described interventions in this 

field of study.  

Much like Barclay-Goddard et al.’s (2020) review, Harris and 

Hebert (2015) aimed to evaluate the effects of MI compared with 

other methods on upper limb motor restoration after stroke. 

Inclusion and exclusion criteria for their review included RCTs of 

stroke exploring the impact of MI practice with an intervention 

group including stroke survivors treated with imagery combined 
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with other treatments and a control group including stroke 

survivors treated by any other type of exercise method. The 

included trials had to focus on the use of MI of the upper limb as 

a primary intervention. This is different to this review which 

included trials focusing on the impact of MI use on global ADL 

outcomes. Further, they excluded trials focusing only on MI use 

impacting upper limb functions as a minor part of the 

intervention, or if MI was implicit only (such as laterality 

recognition or mirror therapy). As with this review, trials 

focusing only on MI used with brain-computer interface 

technology were excluded. 

Their review included 48 articles with a total of 854 individuals, 

where a total of 38 articles involved 678 stroke survivors, five 

articles involved individuals with complex regional pain 

syndrome, and five articles for other conditions. The PETTLEP 

model was used to extract details of MI intervention content and 

use. Their findings reported MI elements that were most 

commonly described in the trials; physical, environment, task, 

and perspective content. Content such as timing, learning and 

emotional aspects were described less.  Although their review, is 

similar to this one in that it illustrates MI content across the 

included trails, their findings were restricted by the low-quality 

RCTs which limited detection of any clinical effects of MI as a 

rehabilitation method for upper extremity function in stroke 

survivors.  

Their findings reported motor imagery elements that were most 

commonly described based on the PETTLEP model, yet, their 

review was limited by low-quality RCTs that did not adequately 

address and clarify the clinical effects of MI as a rehabilitation 

method for upper extremity function in stroke patients. Further 
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their findings from their review limit clear MI implementation in 

practice.  

These published systematic reviews led to distinctive conclusions 

to the current review, with the heterogeneity in study designs, 

different use of MI descriptive models and concluded that MI is a 

significant addition to treatment intervention after stroke to 

improve upper extremity recovery only. However, gaps are 

apparent in the included low-quality of evidence; suggesting that 

mental training, in combination with other treatment, may not 

be beneficial in improving ADL. The findings do not indicate the 

ideal amount of MI for use in clinical practice as it has been 

reported within these systematic reviews.  

The findings from the systematic review by Booth et al. (2014) 

reported eight RCTs, evaluating the effect of virtual reality 

interventions, to improve impaired balance in adults. Their 

evidence was limited due to the inconsistency of outcome 

measures used in the included studies, which was a result of 

evaluating balance by using incidence and frequency of falls, and 

balance levels. Their findings are similar to this review in that 

the outcome was evaluated using different measures, which 

impacted on the results and made it hard to judge the impact of 

the intervention used. Their evidence was presented neither in 

favour of nor rejecting the virtual reality intervention, as with 

this review, in the use of MI and its impact in stroke 

rehabilitation. This suggests that clinical impact for an 

intervention can be acquired through the usability of proper 

outcome measures that ensure meeting the measures for stroke 

survivors’ needs within the intervention. It suggests that to help 

achieve successful outcomes from an intervention, emphasis 

should be placed mostly around the theoretical understanding, 
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programme components and delivery monitoring of the 

intervention. MI interventions reported in the trials are lacking in 

the detail needed to replicate them across different settings. 

Guideline tools such as TIDieR and CONSORT reporting systems 

are needed to help increase the consistency of trial details and 

intervention applicability. Additionally, RCTs are needed to 

support the use of MI with improved designs using the TIDier 

checklist tool for designing, describing, and reporting these 

interventions. Once these interventions are replicated across 

different settings, it could help deliver a better standard of 

intervention model tailored within the healthcare services 

(Durlak & Dupre, 2008).  

Another important point from this review is that there was wide 

variation in MI intervention protocols used between the included 

studies making comparison of the interventions across studies 

challenging. Sources of heterogeneity within protocols included 

the duration of MI training sessions (for example, five weeks and 

above). Other factors that varied contributing to this 

heterogeneity, were the average of stroke survivors and how 

they were trained in MI use. For example, whether they were 

instructed to visualise (visual imagery) or whether kinaesthetic 

methods, videotapes or audiotapes were used to guide or 

compliment training for stroke participants. The lack of clear 

clinical guidelines for MI use in practice may explain some of this 

variation, along with variation in stroke rehabilitation 

programmes across services and between countries. Arguably, 

the variation in research protocols also makes it challenging to 

determine how to implement MI in clinical practice, or to 

determine what works best, for whom, how it works, and when 

and where it works best. The findings are in accordance with 

other reviews, for example Carrasco and Cantalapiedra (2016) 
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who investigated the effectiveness of MI training on functional 

recovery of ADL skills after stroke across 23 clinical trials and 

120 strokes participants at different recovery stages (acute, sub-

acute and chronic). Their findings support that MI combined with 

physiotherapy can improve recovery of upper, lower limb and 

ADL abilities. Similar to this review, Carrasco and Cantalapiedra’s 

(2016) review found heterogeneity in protocols on MI use 

including treatment designs, MI content and patient 

characteristics (e.g., cognitive impairment, general health 

condition and inability to image). Additionally, different outcomes 

to measure ADL and mobility were used across the included 

studies. Although their review supports MI use it does not define 

the specific outcome measure, which could have contributed to 

optimal effect for this therapy. Furthermore, the lack of clear 

descriptions of the interventions hinders successful delivery in 

clinical practice.  

Clinics can deliver more effective MI interventions once enabled 

by specific best practice guidelines and clear intervention 

descriptions. The National Institute for Clinical Excellence (NICE, 

2013) has emphasised the importance of the quality of reporting 

guidelines of interventions in trials. This issue is not MI-use 

specific. However, it is generally evident in more than 50% of 

interventions (Samaan et al., 2013). This suggests the need for 

consensus-based guidelines for interventions such as MI use in 

stroke rehabilitation alongside making available assessment tools 

and measurement outcome. 

These findings highlight the need for developing evidence-based 

protocols to guide clinicians in MI delivery and training in the use 

of MI.  
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2.4.4 Strengths and Limitations 

 As with other reviews reporting limitations, this was focused on 

a new topic in stroke rehabilitation, thus ongoing trials and 

newer publications of MI studies might have been missed during 

the searches. Although comprehensive search strategies were 

used, it is possible that some studies were missed, especially in 

languages other than English. To help overcome this issue a 

search test was run initially, to ensure that all key studies 

identified during the development of the strategy were identified, 

before finalising the actual search. Moreover, while the focus was 

on studies that included task-oriented training alongside MI, the 

lack of a definition for task-oriented training, resulted in 

screening a lot of non-relevant titles.  

The difficulty in establishing statistically significant effect 

between groups may be compounded by differences in outcomes 

measured which most likely decreased the likelihood of finding 

an effect. Although most studies included in the review were RCT 

designs, the MI interventions differ between studies. 

Furthermore, the search did specify ADL as the primary 

outcome, however, studies that had secondary outcomes for 

mobility, QoL and participation were included, to theoretically 

show the most significant effect of the intervention, thus, not 

many studies had a global ADL outcome measure but still were 

included as their secondary outcomes met the review objectives.  

These two strategies could either minimise any possible relative 

bias through internal validity (criteria 2-11 on PEDro scale), 

including blinding of stroke survivors, which was not possible and 

analysing outcome measures, or it can maximise generalizability 
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through external validity (criterion 1), including baseline 

measures to assess stroke survivor’s characteristics. Although 

most included studies in the review were RCTs, and 

randomisation was covered. Yet, these RCTs lacked to the sound 

understanding of design strategies relative to implementing MI 

use, as well as the definition of the components of the 

intervention (Campbell et al., 2000). Randomisation is found to 

be a suitable method that helps limit bias and provide treatment 

effect that can be estimated and reliable (Chalmers 1994; 

Sackett & Oxman, 2003).  

The included studies have incurred gender and regional 

variation, where most patients were men and the trials 

predominantly conducted in Asia, which could limit 

generalisation. The review included 283 male and 175 female 

stroke survivors. This gender bias is in line with research 

evidence demonstrated worldwide, that there is a gender 

differential in mortality and morbidity examining interventions, 

some of which are related to neurological conditions (Carolan M, 

& Hodnett, 2007). Moreover, stroke is more prevalent in men 

than women (Goldstein et al., 2006). Finally, previous research 

by Brodie et al. (2009) acknowledged that in some countries, 

women could be socially disadvantaged in their need for health 

treatments, due to their lower levels of knowledge regarding 

their health issues in society, compared to men, has been 

addressed by Habibis and Walter, (2009). The region where the 

trials were conducted was also noted as varying across studies 

and included Asian countries, such as Korea, Thailand, India, and 

Iran, while other trials were conducted in European countries, 

such as the Netherlands and Italy. However, it could be that a 

specific population could affect the application of the evidence 

internationally, relative to the nature of the intervention, and 
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include influencing factors such as health care providers and 

different cultural settings. These gender and regional variations 

in the review could impact the results of MI use in stroke and 

might limit generalisation to the representative sample of 

studies.  

Poor descriptions of MI in the included studies make it 

challenging to implement in clinical practice. For future 

intervention designs, the findings need to be described, designed 

and reported using the TIDieR guidelines for reporting 

interventions in trials (Hoffmann et al., 2014). Nevertheless, it is 

acknowledged that more research is needed to future examine 

the content of MI and explore how MI interventions fit alongside 

other standard rehabilitation interventions offered to stroke 

survivors. In this review, the use of MI combined with other 

standard therapy was included, however, it may be more 

relevant to explore its use as a stand-alone therapy. Additionally, 

the benefit of MI training and delivery with survivors of stroke is 

that it can be given with only basic instructions. Further research 

might explore the feasibility of implementing it as a therapy on 

its own with stroke survivors at home without the need for 

therapists’ guidance (unguided MI use), as an independent and 

self-practicing therapy. Very few studies appeared to measure 

the impact/effect of MI on participation and QoL. Future studies 

need to examine the effect of using MI on improving levels of 

participation and QoL after stroke. 

This review found the design of RCTs of MI practice lacking in the 

core outcome, which should be emphasised in future studies. 

The contradiction in results across the different studies implies 

no definite conclusion about the efficacy thus far, nor offers any 

clear or specific description of MI use or training in stroke in 
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clinical practice. Clinicians can therefore deliver more effective 

MI interventions in clinical practice, once specific best practice 

guidelines and clear intervention descriptions are available.  

Publication bias was not appropriate to conduct in this review, 

due to having less than 10 studies included in the meta-analysis 

(Dalton, Bolen & Mascha, 2016). 

In summary, some limitations were present in the review, and 

the findings reported a lack of description of both the MI 

intervention and the standard rehabilitation comparator trials. 

The review has identified a potential for MI use in stroke 

rehabilitation in clinical practice when combined with 

physiotherapy or occupational therapy. RCTs are needed to 

determine the effect of MI practice alone to support its 

effectiveness in clinical practice.  

This current review intended to examine whether MI could 

improve ADL abilities more generally, instead of improving 

isolated upper-limb abilities or functions. ADL is a fundamental 

skill required to independently care for oneself such as eating, 

bathing, and mobility. Limitations in general functional status of 

stroke survivors and inability to perform ADLs or accomplish 

essential activities results in their dependence on other 

individuals or assistive devices. 

While ADLs could be combined into both basic personal ADLs, 

such as hygiene, grooming, dressing, toileting, transferring or 

ambulating, and eating which requires physical skills to manage 

an individual’s basic needs (Kingston et al., 2012; Katz et al., 

1963). Instrumental ADLs are more complex activities that 

require more complex skills to help patients live independently in 
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the community, and include the ability to self-care, complete 

household tasks, such as shopping, cooking and sweeping. 

Further, managing finances, housekeeping, and laundry (Lawton 

& Brody, 1969) are also activities that require functional 

independence. 

This review investigated the effect of MI training with tasks that 

are mostly related to ADLs and mobility outcomes. Studies 

where ADL was measured as an outcome, but which focussed 

only on activities pertaining to the upper limb were not included. 

This is because MI training for upper limb functions has been the 

focus of many previous reviews such as those by Song et al., 

(2019) and Harris et al., (2015), alongside Barclay-Goddard et 

al.’s (2011) review, who have only included the global ADL in 

their updated version in 2020.  

Another limitation in this review was in defining the term ADL 

outcome before conducting the search, and assuming the term 

could be distinguished from any other upper extremity 

assessment tools. This may have led to poor identification of the 

existing evidence within the resources. Thus, some evidence 

could have been missed during data screening and impacted 

retrieved results and eligibility criteria. In this review only 

studies which focused on specific ADL general assessments were 

included, otherwise any other body structural and functional 

movements such as upper extremity was excluded. When 

reading the full text of the obtained papers, they appeared to 

indicate that assessing ADL outcome was obtained through 

measurements of only upper limb function evaluation tools (i.e., 

Page et al., 2011; Page et al., 2009; Page et al., 2007). It would 

be helpful if future trials included well-defined and sensitive 
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outcome measures for detecting improvement in ADL ability and 

independence. 

Timmermans et al. (2013) used the BI to evaluate ADL, but the 

data obtained were considered skewed and inappropriate for 

statistical testing. Although the overall findings for ADL measures 

were that MI use could potentially improve global activities of 

daily life, the inconsistency in tools used to measure ADL across 

the included studies suggests the data should be interpreted with 

caution to prevent over-estimating the effect. Other studies 

included in this review with skewed data reporting only median 

and interquartile ranges were not included in the effect size 

comparison. Instead, they were reported qualitatively (i.e., Liu et 

al., 2004; Liu, 2009). This process may have underestimated the 

effect of ADL interventions.  

This review may have synthesised fewer data from the literature 

compared to Barclay-Goddard et al.’s (2020) review which 

focused mainly on determining the effect of mental practice 

training on improving upper extremity impairments after stroke, 

in particular, enhancing functional activities for the upper 

extremity related to general activities of daily living and health-

related quality of life. They focused on outcomes related to 

activity limitation of the upper extremity, including the ability of 

the arm and hand to perform functional tasks such as grasping a 

cup or folding a towel. Some examples of upper extremity 

activity outcome measures included the Box and Block test, 

ARAT, WMFT, MAL, and the Fugl-Meyer Test of Sensorimotor 

Ability. 

Sensitive and specific search criteria were developed to include 

studies that had MI use and measured global ADL as an 
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outcome, rather than those limited to measurement of impaired 

movement or upper limb function. It was often not possible to 

identify studies with a global measure of ADL at the abstract 

screening stage. It would therefore be helpful in future research 

to only include trials that have conducted MI use with tasks 

being measured with any global ADL specific measuring tool. 

This was usually only possible from the detailed study description 

in the full paper and primarily due to inconsistency in the use of 

subject headings or keywords defining ADL. In turn, this may 

have impacted on obtained results from the literature on 

available studies that have included ADL as an essential outcome 

and not for upper extremity functions. 

2.4.6 Clinical implications  

The review provides potential evidence for the clinical use of MI 

in improving physical function after stroke. Combining MI 

training with task- oriented training delivered in 

physical/occupational therapy sessions for four weeks or more 

may improve ADL and mobility performance levels after stroke. 

Furthermore, the findings of this review suggest the need for 

sensitive tools for measuring the effect of MI that are specific to 

or customised for stroke.   

To date little is known about MI use in stroke rehabilitation, and 

specifically the impact of intervention in the long term; guided 

and unsupervised MI training can be integrated and combined 

with any explicit physical exercise or movement, using both 

sensory information of a kinaesthetic and visual nature to deliver 

more effective intervention.  
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Regular physiotherapy and/or occupational therapy in 

rehabilitation can sometimes involve passive engagement of 

stroke survivors, while MI use involves active participation in the 

intervention and processing, thus, MI use through unsupervised 

self-practice for stroke survivors needs to be encouraged at 

home and after discharge as suggested by the review’s findings. 

While the findings suggest that most trials have used clinical 

judgement to help candidates and include stroke intervention, 

there remains a need to develop assessment tools specific to 

stroke. Further, training should be given on motor images 

relevant to real life stroke (Dickstein et al., 2013) and 

monitoring process MI training including easiness and vividness 

throughout the training with feedback to help maintain effective 

MI use. This suggests evaluating and tailoring stroke survivor’s 

needs and setting goals specific to the stroke survivor, using 

appropriate assessment tools, an issue lacking in previous 

literature.  

At present, the findings of this review suggest that therapists 

need adequate training in MI use; this can ensure delivering MI 

effectively in stroke rehabilitation. Further, therapists should 

encourage patients to practice MI at home without supervision 

and train them in MI as a supplementary method that would help 

increase the training time in rehabilitation. 

Future studies need to employ high quality RCTs that include 

larger samples of stroke survivors with pre-defined outcome 

measures (for example, ADL outcome measure using the BI). 

Additionally, the dosage and session length should be gradually 

increased, to help optimise rehabilitation recovery.  
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Despite the limitations in this review, future clinical application 

and research for MI is needed, to investigate how therapists can 

pre-scan stroke survivors for their eligibility, to identify those 

that their MI ability and cognitive level would allow them to 

benefit from this type of training. A further step might include 

progression monitoring, developing assessment tools specific to 

stroke, which can enable future trials to help improve clinical 

judgment and progress of MI use. This was lacking in the 

included trials.  

2.5 Conclusion 

The purpose of this review was to investigate MI use enhanced 

task-oriented training effect on ADL, mobility and QOL. 

The review found that differences in ADL outcome measures 

used in the included trials, as well as discrepancies in the 

designs and protocols used in training MI, making it difficult to 

determine the effect of MI training on stroke rehabilitation ADL 

outcomes. However, there was some evidence from previous 

trials combining MI with standard physiotherapy and/or 

occupational therapy in stroke rehabilitation to suggest its 

potential for improved mobility outcomes. While the included 

randomised trial studies indicated that MI could be used as a 

self-practice intervention and was feasible to use at home 

without supervision, the poorly defined interventions limit future 

research replication and clinical implementation. Therefore, 

further research is needed to determine MI use in clinical 

practice.  

Therapists may consider utilising MI in addition to their current 

treatment to improve ADL and mobility function after stroke 
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during rehabilitation programmes. However, consideration 

should be given to stroke survivors’ ability to use mental 

imagery for necessary movement. There is no clear evidence 

regarding the ideal dosage or amount of MI for training or the 

best method of delivering MI or of training stroke survivors in its 

use or how this could be achieved alongside their conventional 

treatment. Moreover, it remains unclear which patient’ attributes 

are important for therapists and clinicians to consider 

before/during training or what is the ideal content of MI training, 

such as the type of task imagined, how best to evoke imagery, 

and how to combine it with physical practice for best results. 

These are intervention elements that are poorly and 

inconsistently reported in the literature and need further 

exploration. Finally, there is a need to identify more accurate 

and better-standardised outcome measures tailored to stroke 

survivors’ needs which are useful both for monitoring progress 

and measuring outcomes.
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Chapter Three: Methodology 
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3.1 Introduction 

Findings from the systematic review highlighted the effectiveness 

of MI in stroke rehabilitation and suggest it could be used as a 

self-practice intervention, feasible for use at home without 

supervision. However, the descriptions of MI in the included trials 

were limited and the programmes and protocols used in training 

and delivery were unclear, making it difficult to replicate 

research and limiting clinical implementation. Thus, further 

research is needed to identify the details of MI for use in clinical 

practice and factors, which may support implementation. 

Given the Saudi Arabian context for this study, consideration for 

in depth exploration of the Saudi Arabian therapists’ perceptions 

and beliefs regarding the current use of MI in clinical practice 

was undertaken during the planning stages for this research. 

Together with the aim to identify enablers and barriers to MI use 

from the perspective of stroke survivors undergoing stroke 

rehabilitation. This is essential to inform the design of protocols, 

guidelines and recommendations for MI use to enhance clinical 

implementation of MI interventions in stroke rehabilitation. The 

previous literature highlighted that therapists needed greater 

knowledge and skills for delivering MI, together with issues 

involving stroke survivors training on MI use and its delivery in 

clinical practice. 

The purpose of this chapter is to present and critically evaluate 

all aspects of the methodological approach and related rationale 

adopted in this research to answer the research questions. A 

pragmatic philosophical approach and mixed methods design are 

adopted, which incorporates both qualitative and quantitative 
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methods (Clarke, 1999). There follows a brief discussion on the 

philosophical assumptions underpinning the study’s research 

approach and the rationale for adopting a philosophical 

quantitative and qualitative phenomenological approach to 

fieldwork data collection alongside a discussion of the 

epistemological challenges and researcher’s view in data 

interpretation. Consideration is made of the different paradigms 

and their influence on qualitative and quantitative 

methodologies. Likewise, the quantitative part and rationale for 

choosing a consensus Delphi approach, is explained in detail.  

The data collection method and process for both qualitative and 

quantitative studies are presented. Finally, confidentiality and 

data protection issues are addressed in the ethical considerations 

of this research.  

3.2 Philosophical research paradigms 

In recent years, greater emphasis has been placed on how 

research is conducted in terms of philosophical paradigms and 

assumptions (Creswell & Clark 2007; Phellas, Bloch & Seale, 

2011; Quinn, 2002). Research methodology is basically 

influenced by research paradigms and philosophy, which are 

crucial to help in the appropriate choice of research design and 

data collection methods (Thorne, 2000).  

A paradigm is a standpoint structured around a set of beliefs, 

values and assumptions, also referred to as the research 

theoretical framework, which knowledge is investigated, 

interpreted and concluded (Mackenzie & Knipe, 2006). The 

paradigm is influenced by assumptions of the research which 

underwrite the orientational approach that rationalises the mean 
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in which people function in a specific situation (Kunz & Oxman, 

1998; Ryan, 2018). 

This view of reality and the belief in what is real and truthful, lies 

in naturally existing settings, representing two lenses through 

which the researcher views the data: ontological and 

epistemological (Patton, 2002; Denzin & Lincoln, 2000).  

Ontologically is where one external reality exists, which could be 

uncovered using deductive reasoning through hypothesis and 

experiment (Patton, 2002). However, epistemologically is a 

completely different entity and world, separate from the world of 

the researcher (Krauss, 2005).  

The main key research paradigms adopted in general research 

areas are critical theory approach, pragmatism, positivism, 

interpretivism, and post-structuralism (Rocco et al., 2003). 

Pragmatism considers the research problem under investigation 

to be more critical than the underpinning philosophical 

assumption itself, allows researchers to utilise more than one 

approach in exploring the problem (Cherryholmes, 1992; Rorty, 

1982). This study is guided by this philosophical approach, as 

pragmatic research is advantaged by analysing the findings 

based on realistic values, common principles and any related 

human conditions (Giacobbi, Poczwardowski & Hager, 2005). 

Thus, the pragmatic philosophical approach was seen as 

appropriate for answering the research questions in this study, 

as it can provide better outcomes when collecting data through 

both qualitative and quantitative methods (Creswell & Clark, 

2007). The pragmatic approach shares communal features from 

both. While positivism indicates that reality is established 
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through independent views and personal meanings (Gorski, 

2013), the interpretivist approach asserts that reality can be a 

personal interpretation to fully understand the phenomenon (Lin, 

1998).  

The positivism paradigm relates to quantitative research and is 

an extension of empiricism and rationalism paradigms 

(Mackenzie & Knipe, 2006), both of which hold that knowledge 

should be objective, free from bias and supported by the 

researcher’s values and beliefs. Positivism is the true knowledge-

based experience of the senses and can be examined through 

observation and experiment (Comte, 1998). It is believed that 

people in a society could be investigated through empirical 

observation.  

Positivism refers to what can be directly observed that reflects 

the world as it really is (Comte, 1998). An interpretivism 

paradigm, aims to fully understand the phenomenon from a 

personal interpretation view. While any researcher believes there 

is no correct route or method to knowledge, whereby the 

researcher accesses the information set through people’s 

subjective experiences of the external world (Williams, 2000). 

This paradigm is supported by observation and interpretation 

and judgments (Deetz, 1996). Subjective experiences can be 

accessed through the use of a particular instrument, such as an 

interview where a qualitative method is adopted, the researcher 

can interpret where the reality lies within the interview data, 

which helps in understanding the true meaning of the event (Lin, 

1998). This approach is therefore useful for phenomenological 

exploration of factors impacting the nature of a service 

development or a therapy experience (Reid, Flowers & Larkin, 

2005; Seamark et al., 2004).  
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This approach was deemed to contribute to the current 

qualitative study of the thesis (Chapter four), which seeks to 

inductively understand the many factors and perspectives that 

impact on the nature and experience of MI rehabilitation and its 

implementation in practice (Gordon, 2019). Although there are 

no strict rules in research as to which one is best, an inductive 

approach and interpretivism paradigm is generally associated 

with qualitative data collection, while the deductive approach 

relates more to quantitative methods with a positivist paradigm 

(Fereday & Muir-Cochrane, 2006).  

In contrast, critical theory or postmodernism is where the 

researcher believes that social reality is a historical form, 

produced and reproduced by individuals alone (Kilgore, 2001; 

Kellner, 1993; Cheek, 1999), and applies their thoughts on 

concepts by self-consciousness and a mixture of different artistic 

styles and media. This approach tends to have a general distrust 

of theories (Grbich, 2004). Further, the researcher appreciates 

altered subjectivity, in a society in which both personal insights 

and knowledge in any given settings, is impacted by many 

factors such as media, culture, personal qualities and characters, 

are all influential (Howell 2016; Kemmis, 2006). However, the 

critical theory approach is questionable as it may be difficult to 

apply where the researcher is isolated from a particular culture, 

gender or race (Wilder., 2014). 

3.3 Mixed method approach  

The pragmatic approach adopted in this research incorporated 

mixed methods of data collection, in order to compensate for 

weaknesses in either approach. According to Creswell and Zhang 

(2009), using a mixed-method technique within the philosophical 
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pragmatic approach provides a robust methodological design for 

conducting research that is about collecting, evaluating, and 

analysing the acquired data around the investigated subject 

(Moran-Ellis, 2007). This type of methodology contributes to 

data triangulation to enhance trustworthiness of the research 

(Carter, 2014).  

A mixed-method exploratory sequential approach and synthesis 

using the ‘following a thread’ method was adopted in this 

research. See Figure 1.1, in Chapter One for a mixed-method 

design approach. 

The aim of this design was to combine, guide and synthesise 

knowledge from two different research methods to help improve 

understanding of the topic (Tashakkori, Teddlie, & Teddlie, 

1998). One advantage of this approach is that combing two 

approaches together in the same study can help overcome each 

paradigm’s limitations to produce more robust data and 

synthesise data to guide following stages if the research and 

future implementations (Palinkas, 2015). 

By contrast, multiple method designs can either include one 

paradigm (either qualitative or quantitative) or both (qualitative 

and quantitative) (Morse, 2015), and typically include studies 

with different purposes in answering the research question. In 

addition, the multi-method approach might adopt two theoretical 

frameworks that underpin the research data collection and the 

data analysis process. 

When selecting an appropriate approach, consideration should be 

given to the research purpose and the methods required. It is 

crucial to have a clear vision of which method should be applied 
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for the observed subject at an early stage in the research (Gale 

et al., 2013). The approaches needs to underpin scientific 

methods when aiming to examine reality, and gathering of data 

through reflection on observations, this can help build on the 

existing data to reform a concept, that enables future research 

testing (Fereday & Muir-Cochrane, 2006) Exploring MI use in 

clinical practice is not assumed to result in one single 

explanation (reality), as this would be considered to potentially 

narrow consideration of the researcher. In this study, the 

researcher was required to adopt a broader position on all 

potential views of the reality to help in conceptualising a wider 

and fully comprehensive picture of the experience and the 

surroundings. This notion would have been impossible if just one 

method had been employed in the investigation of this research.  

The current research investigates an intervention that can be 

applied by therapists and undertaken by stroke survivors and 

can include personal, social, and cultural contexts. Therefore, 

pragmatism was deemed an appropriate paradigm to address 

the research questions. Moreover, this paradigm allowed the use 

of many different methods to data collection (Moran-Ellis, 2007).  

The qualitative study was interested in exploring MI use in stroke 

rehabilitation in clinical practice, with a specific interest in how 

therapists use MI and train stroke survivors to use it, as well as 

how MI is perceived by stroke survivors and to what extent they 

are encouraged to use it. Although MI has been used worldwide, 

it is yet not known how therapists use it, or indeed, if they use it 

at all in the Saudi context. It will be interesting to understand 

the reasons for their lack of knowledge in applying it and what 

knowledge and skills might help them in the future to use it 

more confidently and effectively. Furthermore, it is important to 
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have an overall understanding of the contextual factors that 

might have hindered their awareness and how this has impacted 

on stroke survivors receiving different interventions including MI.  

It is apparent from the systematic review that although MI use is 

acknowledged worldwide, there are no guidelines or developed 

recommendations to support therapist training for MI use in 

practice with stroke survivors. Therefore, it was essential that 

these issues were explored and used to guide the structure of 

this thesis and to help inform the design and chosen 

methodology.  

In this study, it was acknowledged that MI is an effective therapy 

used in stroke rehabilitation to help improve recovery, however, 

how it is used, how therapists are trained to deliver it, and how 

stroke survivors are trained by therapists to use it, remains 

unclear. The following sections provide a critical evaluation for 

the research methods chosen for both the qualitative and the 

quantitative approach, in light of other available methods, 

discussing their advantages and limitations in research.  

3.4 Paradigms and methodologies selection  

Research methods applied to help understand training stroke 

survivors in the use of MI in clinical practice can be take in 

various forms such as research reasoning and constructing 

proposed assumptions from the basis and grounds of resembled 

patterns in the findings using either an inductive method 

(generating a hypothesis) or deductively (testing a hypothesis) 

(Gale et al., 2013). An indicative reasoning approach aims to 

explore new phenomena whereas the deductive approach 
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emphasises rather the causes and effects of an examination or 

an observation.  

Due to the nature of this study, a qualitative approach was 

deemed most appropriate to explore the views of therapists and 

stroke survivors on MI use in rehabilitation and identify factors 

that facilitate its effective use. Qualitative research identifies 

issues by analysing thoughts, opinions and ideas that can help to 

explain the phenomena under inspection (Boyatzis, 1998; 

Thomas, 2003). Unlike the quantitative approach, that only deals 

with numerical data to its nature of analysing, qualitative 

methods enhance an open environment between the researcher 

and participant, making data collection more flexible and provide 

more visible insight into the problem under investigation and 

inductively enhances the developing of assumptions (Phellas, 

Bloch & Seale, 2011). 

Given the purpose of the research and chosen data collection 

methods, an inductive approach was adopted. This enabled the 

researcher to draw flexible conclusions based on the data 

collection process and allowed interpretation of the participants’ 

experience of MI within their social context (Hyde, 2000; 

Bryman, 2006; Rocco et al., 2003). 

3.4.1 Qualitative methodology 

The main reason for conducting a qualitative study (Chapter 

four) was to provide empirical evidence to gain further 

knowledge about the phenomenon being studied. Regarding MI 

use in stroke rehabilitation and its application in clinical practice, 

there is a paucity of qualitative research. Semi-structured 

interviews conducted with 11 stroke participants investigated 
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two types of MI training and its application model to improve 

balance in a physiotherapy session for rehabilitation. This study 

by Schuster et al. (2012), was a qualitative study embedded in a 

RCT, and the participants were randomised either in the MI 

embedded in PT sessions group or MI added to PT sessions 

group. The study explored stroke survivors’ experience of MI 

use, as well as observing how they describe their MI training. 

The findings suggested that patients had some experience in MI, 

however evaluating their ability to imagine, prior to engaging in 

MI training and during the sessions was found to be essential in 

ensuring progress in training. Schuster et al. (2012) managed to 

capture an overall understanding of MI use in stroke survivors 

and established the 5-W Questions Model (Where, When, What, 

Why, and How), which proved to be effective despite the study’s 

small sample size. Their understanding of how stroke survivors 

used MI in sessions was brief and concise. Through interviews 

they presented information around how stroke survivors use MI 

not specifically from the perspective of supporting their recovery 

of motor function, rather, in certain cases, it appeared that MI 

encouraged the enhancement of practicing movements that were 

not possible at the time or that MI gave them confidence in 

making difficult movements. Although the study proposed a 

practical framework, it lacked several essential elements, for 

example how to train stroke survivors in MI use and how to 

evaluate their capacity for MI engagement.  

Implementing MI in clinical practice therefore requires further 

investigation to help identify strategies for its effective delivery. 

In addition, a comprehensive understanding of how to implement 

interventions in practice needs to be fully explored alongside the 

need to identify factors enabling MI delivery in stroke 

rehabilitation. 
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Qualitative studies are used extensively in the field of nursing 

practice and health care services to help analyse services and 

critically contribute knowledge to deliver or develop interventions 

and services (Deniz & Lincoln, 2005). In qualitative research, 

there is a connection between the researcher’s background, 

insights and experience and the phenomena under investigation. 

The findings obtained from the study reflect its blended context 

for the data collection, in this case MI training in stroke 

rehabilitation by therapists (Guba & Lincoln, 1994). During data 

collection, participant’s views, beliefs, and attitudes are 

expressed in their own words through a textual format to help 

devolve ideas and concepts explaining the phenomena under 

investigation. In interpreting the data, it is important to reflect 

on personal beliefs and social context, to help in understanding 

the participants’ behaviours in this context. 

3.4.2 Data collection methods in qualitative designs 

In this study, qualitative focus group discussions and face-to-

face individual interviews were used. Qualitative data collection 

includes a variety of methods such as document analysis 

process, observational methods, surveys and questionnaires, as 

well as focus group discussions, and in-depth interviews. 

Observational methods aim to access certain information by 

studying participants for a period of time in a certain place under 

specific circumstances. Observation methods can be conducted 

with participants, and could be employed in several ways, such 

as asking questions in the field under examination, monitoring 

social media or even just reading through written materials. One 

advantage of this method is that data is collected at the time and 

behaviours are observed directly without asking the participants 

about anything or asking others to report back about someone’s 
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behaviour. In this situation the phenomena are observed in its 

own natural context. However, this method has limitations such 

as small sample sizes, making it difficult to quantify the obtained 

data as there is no control over external factors that may impact 

data collection and consequently interpretation of findings 

(Crabtree & Miller, 1999). Focus groups and in-depth interviews 

are discussed below in more detail as the main methods 

employed in the qualitative study for this research. 

3.4.2.1 Focus groups (Therapists) 

The purpose of conducting focus groups was to gather as many 

professionals/therapists with the same background as possible in 

one place to discuss their experiences (Wong, 2008). In this 

study this involved exploring the use of MI in stroke 

rehabilitation. A further objective was to produce resources and 

data as a basis for structuring a survey with MI experts at a later 

stage of the study, as highlighted by McNamara (1999). 

Participants’ experiences relating to encouraging MI use were 

explored in detail from two perspectives: that of therapists who 

encouraged the approach and of stroke survivors who had 

experience of using MI or planned to use it in the future.  

One of the advantages of a focus group is that the moderator 

can help group members participate in a discussion of the issues 

around the topic. Participants are given the freedom to agree 

and disagree with each other, to reflect their insights and 

perceptions more accurately, specifically MI techniques (Webb & 

Kevern, 2001). Although an appropriate method for this type of 

research, it may be somewhat limited by participants holding 

back their true and sincere views due to shyness and/or the fear 

of going against others’ opinions in the group (Creswell, 2014; 
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Guest et al., 2006). Group dynamics such as participants that 

differ or are alike in age, gender, and rank or professional 

position, can help in facilitating interaction with people sharing 

the same and or hold relative experience on the topic that 

enables them to discuss issues and share emerging points of 

view. This sort of dynamic can help in assuring relevant and in-

depth data collection for the topic under research and motivates 

individuals to speak and interacts with each other (Webb & 

Kevern, 2001). Groups are also valuable in research where 

professionals experience time constraints which don’t favour the 

researcher. 

3.4.2.2 Individual interviews (stroke survivors) 

To explore stroke survivors’ perspectives, semi-structured face-

to-face individual interviews were conducted. This method was 

considered appropriate to facilitate in-depth investigation of the 

insights of stroke survivors concerning MI. Their knowledge, 

experience, and opinions of being encouraged by a therapist to 

use MI were all of interest (Kvale, 1996). 

Semi-structured interviews allow greater flexibility, enabling the 

researcher to explore the area of interest in more depth and 

uncover richer data, permitting a greater understanding of the 

phenomenon (Smith, 2011). In addition, interviews enable the 

researcher to focus on the participant’s emotions, and behaviour, 

which help gain greater insight into the topic (Baker et al., 

2012). However, semi-structured interviews also have 

limitations, for example, the interview situation may not be fully 

controlled by the researcher and facilitating and analysing the 

dataset may take more time than anticipated (Williams & Vogt, 

2011).  
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Other factors can limit the number of interviews conducted, such 

as the end date of the Institute Review Board (IRB) ethical 

permit; all included approvals are valid for up to one year from 

the received date. There are also some challenges related to 

finding participants and maintaining contact with them (Adler & 

Adler, 1987). Finally, there is the risk that the interview process 

may be limited by the amount of time allocated to the project 

(Phellas et al., 2011). However, interviewing relies heavily on 

the researcher’s ability to influence the interview direction, their 

interview skills and experience. The purpose of these interviews 

was to seek opinions and impressions concerning MI, as well as 

to understand the deeper meaning of the stroke survivors’ 

statements about MI therefore this method was considered the 

best option for this sample type (Kvale, 1996).  

3.4.2.3 Qualitative phenomenological approach to data 

analysis 

MI use was considered a less known phenomenon that needed 

further exploring to help provide further details and description, 

to identify future directions to its implementations in practice 

(Marshall & Rossman, 2006). One data collection and analysis 

approach employed in qualitative research is the 

phenomenological approach, which was seen the best method for 

this research, and chosen after an extensive exploration of 

several approaches. 

Other commonly used approaches to qualitative inquiry include 

grounded theory, case studies, discourse conversational analysis, 

and narrative analysis (Finlay, 2011; Moran-Elis, 2007).  
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Phenomenology focuses on how individuals make sense of the 

world without any pre-conceptions of that world (Deniz & 

Lincoln, 2005). The researcher provides an interpretation of 

others interpreting their own experience therefore, the 

researcher is not in fact obtaining any interpretation, but rather 

is accepting what the participant says.  The phenomenology 

approach is defined as the lived experience of a conception or a 

notion, that could be described in a shared meaning by several 

people (Creswell & Clark, 2007; Creswell, 2014). The purpose of 

this approach is to establish a common principle describing its 

nature and with minimum personal involvement in the 

experience itself (Van Manen, 2007), and most importantly, what 

and how it was experienced is what really matters (Moustakas, 

1994). 

Finlay (2011) argued that in the field of rehabilitation, a patient’s 

health has optimised its needs in understanding the lived 

experience of being unwell or undergoing treatments for specific 

disorders, and only through the phenomenological approach is it 

possible to understand patient’s making sense of their own 

experience.  

Phenomenology is a way of thinking that allows for a 

comprehensive understanding across a small group of people 

broadly engaged in the exploration of the nature of their 

relationships (Gearing, 2004). This is an authentic process that 

reflects the phenomenon in context from which it has emerged 

(Giorgi & Giorgi, 2008). It seeks to uncover hidden information 

through a process of enquiry into opinions and insights 

conducted inductively through methods such as interviews, 

discussions and observations (Groenewald & Bhana, 2016). 

While phenomenology describes what is projected in relation to 
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the phenomena, the researcher in this approach, from an 

epistemological perspective, situates them self around a 

paradigm of subjectivity and personal knowledge together with 

their own views and interpretations. This can conflict with the 

real-world knowledge, which is instead supported by an objective 

approach (Finlay, 2011). 

Grounded theory, however, aims to collect and analyse data by 

employing a coding system to help identify patterns and arrange 

the data in a comparative category log that can explain the 

studied phenomena or topic (Goulding, 2005). A theory is 

constructed afterwards that fits the meaning within the codes 

obtained. Although grounded theory is flexible in application, it is 

structured in the data (Glaser & Strauss, 1967). In a grounded 

theory approach, the researcher needs to be highly skilled in the 

method, and data production is often enormous, which makes it 

difficult to administrate. Other approaches include the use of a 

case study approach, that involves detailed and intensive 

qualitative analysis of a single case (Bryman, 2006). However, 

researchers can relate to the value of the case study in 

explaining, exploring or describing phenomena (Connolly, 2005). 

A case study is mainly used to help gain further understanding 

around a complex issue such as medical conditions and social 

issues (Eckstein, 2000). Although case studies are relatively 

cost-effective and less time-consuming, they are subject to bias 

in data collection and results interpretation more than other 

approaches. In addition, generalisability of findings to the whole 

population is limited.  

Discourse analysis explores interpretive language and 

communication, and the social contexts implicit within it to 

process meaning (Patterson, 1997). It can help to uncover 
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deeply held attitudes and perceptions that are highly important 

for an organisation’s image and communication practices, but it 

does take a large amount of time and effort. Further, while it 

focuses on how language is used in the context of real life, it 

rarely tells the whole story, and therefore needs other supportive 

methods such as observation or focus group discussion (Gillen & 

Petersen, 2005). The study of MI use, in this case, was not 

concerned with investigating its meaning nor how participants 

defined or understood it, thus discourse analysis was not 

considered appropriate for this research.  

3.4.3 Quantitative methodology 

The quantitative approach, a Delphi survey included in this 

research (Chapter Five) follows on from the findings of the 

qualitative study, which informed the development and structure 

of the Delphi survey statements. The choice of quantitative 

method was a strategic choice, based on a consensus technique 

that involved a panel of experts ranking and validating items 

considered essential to MI training and its implementation in 

stroke rehabilitation.  

This study tried to measure the extent and rationale for aspects 

of MI use in clinical practice based on findings retrieved using 

qualitative methods. 

This approach allows interpretation of the participants’ 

experience of MI use within their social context (Hardman & 

Hosp, 2007).  

This approach helps in providing more clarification for the given 

evidence retrieved from the findings related to the phenomena 

examined and are interpreted jointly with secondary data from 
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the literature search. This allows a process of data collection 

which is driven from a quantitative estimation process through 

the qualitative data informatic approach, permitting further 

interpretation to the evidence that might be essential for 

implementing MI in clinical practice, which were subsequently 

verified by a panel of experts. Therefore, the quantitative 

research method is highly appropriate for this study.  

3.4.3.1 Data collection methods in quantitative designs 

The quantitative method employed in this study was a consensus 

development technique using a Delphi survey, which is not 

purely quantitative in its approach, rather combines both 

qualitative and quantitative methods, using a consensus 

technique to determine to what extent a panel of experts reach 

agreement on a given issue.  

There are three commonly used types of consensus methods; 1) 

Delphi process, 2) conference developmental group, and 3) 

nominal group technique. The conference developmental group is 

a combination of experts and lay people gathered together in 

one location or in a specific event to consider a set of presented 

evidence by other experts, aiming to reach consensus. One 

advantage of this method is that the group of people making the 

decision are un-biased participants combined in one single party, 

from different professional backgrounds, sharing their opinions 

with other lay people. However, this method can be a challenge 

to conduct in many cases, as it requires resources that were 

beyond the scope of this PhD, such as organising interaction with 

participants, funding and managing the event and the location.  
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The nominal group technique is a face-to-face structured 

individual meeting with experts. Initial generated ideas from the 

individual meetings, are then structured into statements by the 

lead moderator, to be presented, discussed, and ranked with the 

group as a whole. Although this method is good for collecting 

data from individuals, and reaching consensus on the presented 

and discussed issues, which can help minimise group dynamics 

issues, it is, however, limited by time restriction to prepare for 

the individual meetings (Krueger, 2014).  

A Delphi process was used as it was seen as the most 

appropriate and had advantages over the other methods. This 

technique can be conducted in several ways depending on the 

aim of the research (Goodman, 1986). For example, the Decision 

Delphi technique, which is based on making decisions on certain 

given issues rather than reaching consensus (Jenkins & Smith, 

1994). The other type is Policy consensus, used for developing 

future policies on a given topic (Fink AJMR, 1984). The real-time 

Delphi process is where experts are seated in the same room 

and asked to reach relative consensus on a topic, in real time 

rather than via post (Keeney et al., 2011). 

Some Delphi processes are conducted via email or online (online 

Delphi), where experts are asked to complete an online web 

survey; the other type is the technological Delphi, where experts 

complete a hand-held survey operated via a key-pad device 

allowing them to respond to the questions immediately. The 

desegregated Delphi process is about structuring preference 

decisions over a set of a global holistic judgments, where these 

decisions are already known but need to be reconstructed and 

re-ranked in a model-like survey (Matsatsinis, Grigoroudis & 

Samaras, 2005). The most common Delphi processes used in 
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health research are the Classic Delphi technique and Modified 

Delphi. Both are similar in terms of having three to five rounds, 

are conducted by email or by post and are sent to a group of 

experts to give opinions on certain issues to reach consensus. 

However, in the modified type the first round is replaced by a 

focus group instead (see Chapter Five: Delphi survey study 

chapter) (Hasson, Keeney & McKenna, 2000). 

The results obtained from the Delphi survey are based on a 

structure of consensus from the expert panel of experts’ 

agreements (Synowiez & Synowiez, 1990; Starkweather, 

Gelwicks & Newcomer, 1975). Consequently, it can be said that 

the outcomes are established through the group construct, 

rather than through the process of answering a set of enquiries 

constructed after proposed methods and studies. In the Delphi 

process, participants carefully include each other’s opinions, 

critiquing the information sensibly and objectively before making 

their decisions. The researcher follows up with their response, 

data analysis and overall study evaluation (Linstone & Turoff, 

1975). 

In this Delphi study, survey rounds were continued until 

consensus was reached for 70% of the included items (three-

five) rounds. Any item upon which consensus was not initially 

reached, was added to the levelled round for further judgment 

(Keeney et al., 2011; Fink et al., 1984). It has been recognised 

that consensus might mostly occur between the first and fifth 

rounds, however, the best results will be apparent in the third 

round. Thereafter, any additional rounds between the Delphi 

group may not be needed (Green et al., 1999). More details on 

the rounds and data analysis of the Delphi study are described in 

Chapter Five.  



 

 
153 

3.5 Aims of the qualitative and quantitative studies 

Aim of the qualitative study: 

To explore to what extent therapists and clinicians currently use 

MI in stroke rehabilitation. Additionally, to identify factors that 

determine whether clinicians and practitioners use MI effectively 

in stroke rehabilitation. 

Objectives: 

• To explore to what extent therapists and clinicians 

currently, use MI in stroke rehabilitation. 

• To explore to what extent stroke survivors experience MI 

use in stroke rehabilitation. 

• To identify barriers to and enablers of MI use in stroke 

rehabilitation, and the necessary factors in enabling MI 

use, and equipment required to facilitate the use of MI 

within post-stroke rehabilitation in clinical practice.  

 

Aim of the quantitative study 

To establish best practice consensus and recommendations for 

MI training and implementation in clinical practice. Additionally, 

to identify the necessary factors in enabling MI use, and 

equipment required to facilitate the use of MI within post-stroke 

rehabilitation in clinical practice. 

Objectives: 

• To identify the necessary factors (skills and training 

required for the therapists) and required equipment (e.g. 
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video, audio, paper-based scripts) required to facilitate the 

use of MI within post-stroke rehabilitation from expert’s 

opinion. 

• To determine necessary attributes stroke survivors’, 

possess to successfully engage in MI training.  

• To establish best practice r consensus and 

recommendations for MI training and implementation in 

clinical practice. 

 

3.6 Implementing interventions in clinical practice 

Findings retrieved from recent literature regarding MI use 

suggest limited practical value in research, which may be due to 

the lack of a theoretical basis for the development of this 

intervention in stroke rehabilitation. However, establishing 

success in any intervention implementation can be guided 

through a range of applied behavioural theories and models. 

These behavioural theories can help in the process of guiding 

intervention implementation by determining the intervention 

components and identifying key factors that needs changing and 

improving, whilst linking them to the key constructs of the 

theory or model. This process can lead to successful 

implementation of interventions in healthcare by optimising their 

practical value (Palinkas et al., 2015; Hovmand & Gillespie, 

2010).  

Poorly described research interventions in research and 

heterogeneity in protocols for implementing MI in clinical practice 

by therapists have made it difficult to conclude which design is 

more effective for stroke (French et al., 2012; Grol, 2001), And 

the lack of access to practical guidelines for its application limit 

any advancements in use. Thus, it is assumed that there are 



 

 
155 

some factors that can help determine MI use in clinical practice. 

Yet to date, these enablers are elusive, and could be related to 

strategies of translating research knowledge in terms of how to 

implement MI use effectively in clinical application. Such factors 

might persist in the individuals’ lack of awareness in 

implementing interventions, skills, and experience. Further, 

other factors that might affect its use are the impact of 

motivational, environmental and personal behaviours (Glanz & 

Bishop, 2010; Michie et al., 2011).  

The objective of the qualitative study was to identify factors, 

enablers, and barriers of MI use in stroke rehabilitation in clinical 

practice. Following identification of these factors, it can be 

determined how these are linked to theoretical and evidence-

based behaviour change concepts (i.e. COM-B framework) 

(Jackson et al., 2014). This will inform the development of 

recommendations for guidelines in MI use based on evidence and 

theory and make suggestions for implementing MI in clinical 

practice. Thus, the following section will discuss the different 

types of behaviour change theories employed in health care that 

can inform implementation of interventions in clinical practice.  

3.6.1 Behaviour change theories 

Many different theoretical frameworks and models based on 

behaviour change theories have been proposed to support 

implementing interventions, for example, the COM-B framework 

(Jackson et al., 2014), that incorporates both the Behaviour 

Change Wheel framework (BCW) (Morris et al., 2019; Campbell 

et al., 2000) and the Theoretical Domains Framework (TDF) 

(Cane, O’Connor & Michie, 2012). Interventions may be 

improved by outlining factors of enablement through the theories 
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of human behaviour. There are many theoretical behaviour 

models used in the health research field involving EBP (Jett et 

al., 2005; Green & Britten, 1998), to improve implementation, 

such as the Health Belief Model and the Theory of Planned 

Behaviour (Manstead & Parker, 1995),  

However, these models are limited to behavioural understanding 

and helping to predict and explain health behaviour in relation to 

action to change it (Champion & Skinner, 2008; Manstead & 

Parker, 1995; Rosenstock, Strecher & Becker, 1988).  

There are other theories in social sciences, such as the diffusion 

of innovation theory (Rogers, 2003), which proposed that over 

time people adopt new ideas/ behaviours as part of a social 

system and that idea can be diffused through specific people. 

Furthermore, the social cognitive theory (Bandura, 1991) 

considers in a unique way how an individual acquires and 

maintains behaviour while considering the social environment in 

which they perform the behaviour. Finally, the transtheoretical 

model focuses on an individual’s decision making and intentional 

change. Changing behaviour goes through a cyclical process 

(Prochaska, Redding & Evers, 2008). Similar to the previous 

ones, these theories are somehow limited by a way of not taking 

into account the individual’s beliefs and attitudes that can impact 

their health behaviour, nor do they consider the social and 

cultural context that can implicate personal performance 

behaviour. Further they assume that changes in the environment 

will lead to changes in a person, and while this can’t be the case 

in most behaviours, they suggest individuals make logical plans 

as part of their decision-making process, when this is not always 

true. 
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Although most of these theories depend on human behaviour 

changes, for the implementation of EBP there is a major overlap 

in the significant number of theories. In social and behavioural 

sciences many theories have been developed that aim to explain 

behaviour change using theoretical constructs. Selecting the 

most suitable theory from the collection of theories, can be 

based on their critical value and complete application of 

constructs towards the implementation (Morris et al., 2019). 

Thus, researchers need to comprehend established theoretical 

explanations of behaviour change and note exclusively how 

relevant these are to the research in question (Glasgow & 

Linnan, 2008). 

The COM-B framework was chosen for this research, as it 

proposes a systematic method to help enhance the development 

of complex interventions and their successful implementation in 

health care services (Jackson et al., 2014; Michie et al., 2011). 

The COM-B framework was seen as best fit for data 

interpretation and used in the data analysis phase to help 

validate the data. Further, this framework aims to change 

therapists' behaviour in delivering rehabilitation to patients by 

identifying factors within different levels surrounding the 

environment in a healthcare setting. Motivating patient's level of 

recovery through raising awareness and supporting their needs 

and goals is another aspect that COM-B helps to identify.  

Based on evidence from literature, MI training in stroke 

rehabilitation clinical practice has not been used in Saudi Arabia, 

thus developing best practice guidelines for MI use may help its 

implementation in practice. Further, identifying factors relevant 

to its training to enable therapists to deliver it, attributes that 

need to be assessed in stroke survivors, specific to MI training, 
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in addition to identifying social and environmental enablement. 

This thesis aims to bridge these gaps. The COM-B framework is 

discussed in more detail in the section below.

3.6.2 COM-B Model  

The COM-B model helps researchers implement interventions 

into clinical practice through behavioural analysis of problems 

related to intervention designs, and identification of factors 

based on evidence that would impact the development of the 

intervention once changed and modified (Grol, 2001). This is 

done through focusing on components of the behaviour change 

model: ‘Capability’, ‘Opportunity’ and ‘Motivation’ related to 

COM-B framework (Jackson et al., 2014). Each component 

influences the other and creates a mutual link to each other. This 

helps provide a comprehensive relationship between the three 

components and behaviour that constructs the core system 

needed while planning interventions, in addition to using a wide 

range of intervention strategies or key functions to help change 

behaviour and enhance intervention delivery in optimising 

effective implementation. This model incorporates the use of the 

BCW framework that supports the change implementing 

behaviour within interventions and helps identify strategies that 

might improve the effectiveness of interventions (Michie et al, 

2011). Additionally, the model is guided through the Theoretical 

Domain Framework (TDF) to help investigate implementation 

behaviour problems. To further guide the theory of behavioural 

change in enhancing professional behaviour and effective 

implementation of interventions in clinical practice, specifically in 

MI use, the COM-B model and incorporated frameworks can be 

used to assess implementation through changing behaviour that 
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would theoretically help inform interventions in clinical practice 

(Cane, O’Connor & Michie, 2012) (see Figure 3.1).  

 

 

 
Figure 3.1 The COM-B concept includes the Behaviour Change Wheel & 

Theoretical Domains Framework (Jackson et al., 2014). 

 

 

The TDF includes 14 domains: knowledge, skills, social influence, 

memory, attention and decision process, behavioural regulation, 

professional/social role or identity, beliefs of capability, beliefs 

about consequences, optimism, intentions, goal, emotion, 

environmental context and resources, reinforcement (French, 

2012). This framework offers a comprehensive coverage of 

factors influencing behaviour, making links between the theory 

and techniques in changing behaviour, that can help solve 

implementation issues within any intervention. This framework 

can be used with qualitative data or surveys. Finally, the 
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intervention function can be employed to help understand what 

intervention implementation is needed for successful delivery. 

The components of the behaviour change model COM-B 

alongside the TDF fit well together within the BCW framework to 

help in the effective design and implementation of interventions 

by identifying techniques that are likely important in helping 

change behaviour, and successfully impact intervention 

implementation (Michie, Stralen & West, 2011). 

Although MI has been used in sports psychology, and, despite 

the number of RCT interventions conducted in stroke 

rehabilitation, there has never been an in-depth exploration of 

MI use before conducting the trials. In this case, implementing 

MI use in the Saudi Arabian context could be seen as a complex 

intervention, even though the training in itself may still be seen 

as feasible. Thus, the process of understanding, analysing and 

identifying target behaviour through the process of triangulating 

data and mapping down the obtained themes from the 

qualitative study to the COM-B framework, to help provide a 

robust data analysis method and underpin intervention 

components to a behaviour change theory, can help deliver MI 

successfully in stroke rehabilitation.  

3.6.3 COM-B and phenomenology approach 

While the aim of the qualitative study was to explore therapists’ 

MI use in stroke rehabilitation and what factors could enable its 

use, as a result identifying the factors that could lead to 

behaviour changes may help implement MI more successfully in 

clinical practice. The incorporation of individual, social and 

environmental circumstances impact on delivering an 

intervention when looking at the meanings and interpretation of 
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that specific phenomenon, as well as the social process in which 

it occurs, in relation to its current behavioural factors. 

Additionally, phenomenology fits into a situation where the 

individuals’ attitudes and behaviours tend to vary from one 

another that can consequently relate to their emotional or 

physical experience (Cassidy et al., 2011).  

Furthermore, phenomenology analysis produces interpretation 

for the data, that can help expand knowledge on how MI is used 

in stroke. Identifying what factors help influence its 

implementation and any facilitators that can help structure 

guidelines for its future use, can be produced from mapping the 

findings within available behavioural frameworks later on. The 

process of mapping the themes onto the BCW and TDF 

frameworks can help bring together the data in a more robust 

way and enhances meaningful rationality in the data synthesis 

process (Palinkas et al., 2015; Hovmand & Gillespie, 2010). 

Hence, identifying factors of implementation or developing 

guidelines and informing recommendations for MI use in practice 

should be based on evidence and theory linked to the reflected 

knowledge gained around the explored phenomena to optimise 

its successful implementation in practice.  

Developing recommendations for MI use in practice needs to be 

based on evidence and theory linked to the reflected knowledge 

gained around the explored phenomena to optimise its 

successful implementation in practice.  

3.7 Trustworthiness and rigour in the data  

Qualitative research studies have to demonstrate that the 

findings obtained through the approach are valid and reliable 



 

 
162 

(Lincoln & Guba, 1986; Shaw, Connelly & Zecevic, 2010). As a 

result, it was important for the researcher to assess the 

qualitative elements in the study by ensuring the study design 

met all the criteria for trustworthiness, namely: credibility, 

transferability, dependability and confirmability. 

Credibility (internal validity) 

Studies are judged to be credible if they measure what they set 

out to measure, and this is therefore a question of internal 

validity (Boyatzis, 1998; Thomas, 2003). Triangulation 

minimises researcher bias, and the likelihood that the study will 

prove ungeneralisable. It can provide credibility and was 

therefore used at various levels and throughout every stage of 

data gathering (Silverman, 1998 Guba & Lincoln, 1994).  

Triangulation can be implemented in a number of ways, for 

example by using a range of sources, varying data collection 

methods, including multiple researchers and relying on more 

than a single theory (Denzin, 1978). This study used 

triangulation during data analysis, by involving members and an 

anonymous researcher in checking the codes. In addition, the 

COM-B model was used to interpret data and then map it to the 

BCW components and TDF domains, to explain both behaviour 

changes and successful implementation. Additionally, several 

methods of data collection were used, including focus groups and 

therapists, as well as interviews with stroke survivors.

Transferability (external validity) 

Transferability denotes the degree to which a study's findings 

can be applied to other environments (Connelly, 2016). This 
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study's transferability process was based on describing and 

assessing the experiences of the participants' deliberate 

interactions which was not easy, given the fact many therapists 

are unaware that MI can be used in clinical practice. In addition, 

the participants varied in their patterns of experience, and it was 

challenging to describe and explain the use of MI (Starks & 

Trinidad, 2007). To make this method more reliable in its 

application, other factors had to be considered. The research 

activities need to be planned in advance, and the outline of the 

study should be recorded in detail, to improve applicability. In 

addition, other researchers and the participants can be asked for 

their views, and be integrated into the researcher's plans, and 

determine the optimum timeframe for the data collection and 

analysis stages of the study. 

 

Reflexivity  

A reflective diary was used to provide credibility and reliability 

during the data gathering stage, to record impulsive feelings and 

transparent thoughts, and to contribute during the analysis 

stage. Kvale (1996) states that reflection has a positive effect on 

study design and findings and enhances reliability and 

coherence. Bryman (2006) favours using a diary during 

interviews, since it enables the researcher to note down 

responses which could be overlooked by audio recordings. The 

dataset stage and data interpretation process both benefit from 

the diary. In addition, a record of reflections and half-formed 

ideas prior to, during and after the interview, can mirror the 

interview setting and the thought processes of interviewees 



 

 
164 

(Smith, 2011). Polit and Beck (2008) concur that study 

credibility is enhanced by using a reflective journal.  

Dependability and conformability (reliability) 

Lincoln and Guba (1982) define conformability as minimising the 

risk of bias, whether this comes from the researcher's beliefs, or 

inbuilt suppositions, and highlighting any weak areas in the 

study design which could affect its outcomes. This study applied 

conformability by combining themes in the data analysis process, 

and connecting them back to the literature, to demonstrate that 

the findings emerged from the research (Tuckett, 2005). 

A wide-ranging explanation was supplied for the results obtained 

from the exploration of MI use, which was a key factor in 

building a credible argument (Starks & Trinidad, 2007).In 

addition, the literature was integrated into the findings, which 

supported the creation (Aronson, 1994), and explanation of the 

story, and ensured this qualitative study was rigorous in its 

methods (Kvale, 1996). Parker and Roffey (1997) stated that 

reliability depends on setting out the meaning of each theme and 

noting any suppositions or inferences which could affect the 

themes. Connelly (2016) pointed out that trustworthiness is 

dependent on evaluating the research findings and providing a 

detailed description of a study's methodology. 

3.8 Ethical considerations for the research studies 

Ethical principles are the backbone of every research study and 

include, ensuring anonymity and confidentiality, gaining 

participants' informed consent, avoiding risks and harm and 

safeguarding the autonomy of those who take part. In certain 

settings, meeting these standards can be difficult, and the 
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findings are also covered by the Data Protection Act (2018). The 

following sections will look at ethical considerations relating to 

each study in greater detail. 

Participants' anonymity was guaranteed in this study by treating 

all data as confidential throughout the research and publication 

process (Beaucamp et al., 1982). Since the interviews and focus 

groups were recorded for later analysis, the participants' 

anonymity was a priority when it came to data storage. In 

addition, every panel expert was provided with a personal code 

which was connected to the results they obtained from the 

Delphi round questionnaire. All data was stored on a password-

protected PC which only the researcher could access. 

Each participant was provided with a Participant Information 

Sheet (PIS) which set out the aims of the study in two 

languages. All participants were informed that they could 

withdraw at any time without having to provide a reason, since 

the right to self-determination and autonomy is a key ethical 

standard (Streubert & Carpenter, 1995). 

The PIS also provided contact details, so participants could ask 

questions. In regard to the Delphi study, potential participants 

were also given the PIS, which specified what was involved, how 

the Delphi study worked and what they would be asked to do. In 

addition, the PIS specified the kind of information which each 

expert would be asked to supply. A two-week deadline was set, 

allowing the experts’ time to decide whether or not to take part, 

and to ask further questions. 

The researcher's role is two-fold: to make sure the study is 

conducted in a way which safeguards the participants, and to 
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ensure that their answers and thus the study's outcomes are not 

influenced by external forces. No participant was permitted to 

join a focus group or be interviewed until they had signed the 

PIS, confirming they were giving informed consent. This step is 

essential for confidentiality and applies to data collection, as well 

as the findings and how they are used in the future. Experts 

participating in the Delphi study also had to sign and return a 

consent form before taking part, to ensure that their 

participation was confidential. 

The researcher strove to inform every participant clearly and 

comprehensively about the aims of the research and what they 

would be asked to do if they agreed to take part (Judd et al., 

1991). It is, for example, possible that stroke survivors who are 

being interviewed could find the personal probing questions, 

necessary to give the researcher a multi-dimensional and full 

picture of their experiences, quite distressing. Harmful emotional 

damage is something researchers must not inflict, and therefore 

they need to consider this possibility, and either know how to 

defuse the situation and comfort the patient or recognise that 

the interview must end. 

The Data Protection Act (2018) was passed to ensure individuals' 

privacy would be protected. All the data gathered in the study 

will only be accessible to the researchers, study staff and the 

relevant regulatory authorities. Password-protection ensures 

data stored on computers, which includes the study database, 

cannot be accessed by unauthorised individuals. The data 

collected for the study is stored on a secure webserver, and 

access is restricted by setting up user identifiers and creating 

passwords (the latter are encrypted through a one-way 
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encryption system). All electronic data was also backed up daily, 

to local as well as remote media, using an encrypted format. 

Overview 

This chapter has offered an extensive explanation for the 

philosophical approaches and methodologies employed in this 

thesis. In addition, it presented the data analysis approaches 

used to describe and analyse the qualitative data (Chapter Four) 

exploring therapists’ insight on MI use and identifying factors 

enabling MI use in clinical practice and the quantitative study 

(Chapter Five) establishing consensus on best practice 

recommendations for MI training and implementation in clinical 

practice.  
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A Qualitative Study; 

The Use of Mental Imagery in Stroke 

Rehabilitation in Saudi Arabia 

 

 

 

 

  



 

 
169 

4.1 Introduction  

This chapter describes a qualitative study as part of a mixed 

method design, involving focus group discussions with therapists 

and individual semi-structured interviews with stroke survivors. 

The study aims to explore therapists’ current use of MI in stroke 

rehabilitation and training in Saudi Arabia.  

The chapter provides a detailed overview of how the focus group 

discussions and interviews were conducted including sampling 

criteria for participants, the location and time the study took 

place. Thereafter, it describes how the resultant findings were 

analysed in detail using an inductive qualitative phenomenology 

analysis method. Three themes emerged from the focus group 

dataset: therapists’ awareness and knowledge; social and 

environment factors, and motivation and support factors. 

Further, three themes were identified from the stroke interview 

dataset: patients’ awareness and knowledge of MI, social 

influence or social norms, and professional’s role in training 

stroke survivors to use MI. Finally, the findings were discussed in 

relation to other similar findings from the literature in terms of 

MI intervention use, how it can be delivered effectively in clinical 

practice and what factors enable future successful use in stroke 

rehabilitation programmes.
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4.2 Procedure 

Reporting the interviews and focus groups procedure followed 

the Consolidated Criteria for reporting Qualitative Studies 

(COREQ) guidelines checklist that includes 32 items (see 

Appendix 4.1). 

4.2.1 Ethical approvals 

Ethical approval for the study was obtained from The Nottingham 

Research Ethics Committee (IRB reference number 44-1704, see 

Appendix 4.2 copy of the IRB Nottingham Research Ethics 

Committee letter). Furthermore, local ethical approval was 

obtained from the following centres in Saudi Arabia: the 

Dammam Research Ethics Committee (IRB-PGS-2017-11-096, 

see Appendix 4.3 copy of IRB-Dammam University Research 

Ethics Committee letter), Prince Sultan Rehabilitation Complex 

(Efa’a Society) Research Ethics Committee (IRB reference 

number 442, see Appendix 4.4 copy of The IRB Prince Sultan 

Rehabilitation Complex Research Ethics Committee letter) and 

King Fahd Specialist Hospital Research Ethics Committee (IRB–

EXT0338, see Appendix 4.5 copy of the IRB King Fahd Specialist 

Hospital Research Ethics Committee letter. 

4.2.2 Eligibility criteria and consent for therapists  

Potential participants were identified by department heads from 

three centres (King Fahd Educational Hospital of Dammam 

University, Prince Sultan Rehabilitation Complex and the King 

Fahd Specialist Hospital) in the Eastern Province of the KSA. All 

three centres provide rehabilitation programmes for stroke 

survivors. Interested participants were provided with a PIS (see 

Appendix 4.6), then invited to the study by the researcher and 
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screened for eligibility before agreeing a time for the meeting. 

Therapists were considered eligible for inclusion if they were 

physiotherapists or occupational therapists working at one of the 

participating hospitals and were qualified to degree level in 

rehabilitation exercise science or had a professional background 

physiotherapy or occupational therapy. The professionals were 

required to have at least two years’ experience of working with 

stroke survivors to ensure that they had developed transferable 

skills and a wider understanding in managing stroke 

rehabilitation programmes. The information sheet included 

information about MI use, and purpose of the study, which was 

to explore participants’ experience of using MI with stroke 

survivors undergoing rehabilitation. Potential participants were 

assured that confidentiality would be maintained and were asked 

to sign a consent form prior to joining the focus group; 

discussion took place once written informed consent had been 

received (see Appendix 4.7).  

4.2.3 Eligibility criteria and consent for stroke survivors 

The same procedure was followed to recruit participants for the 

one-to-one semi-structured interviews, including being invited by 

the department heads in the relevant hospitals, and being 

recruited from the same centres as the therapists. Participants 

underwent screening for eligibility before being invited to 

participate. Individuals were eligible if they were at least 18 

years of age, were admitted because of having a stroke, and had 

been diagnosed by a physician, as confirmed in the patient’s 

records. In addition, participants had received physical or 

occupational therapy interventions or were currently in a 

rehabilitation programme. Stroke survivors were excluded if they 
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were unable to communicate or it was not feasible to establish 

that they understood the study or if their condition was unstable.  

Potential participants who expressed interest in the study, were 

provided with an information sheet on MI use, and the purpose 

of the study, which was to explore participants’ experience of 

using MI (see Appendix 4.8). Potential participants were assured 

that confidentiality would be maintained and were asked to sign 

a consent form prior to the interview (see Appendix 4.9). 

4.2.4 Sampling  

Convenience sampling was employed for the therapist focus 

group discussions and purposive sampling method used to 

identify stroke survivor individual interviewees. Judgments on 

sample size were influenced by the extent of data needed to help 

answer the research questions, taking into consideration the 

available resources and study approach (Crabtree & Miller, 

1999).  

In terms of the focus group sampling, previous research  within 

the inductive approach acknowledged that five focus groups are 

needed to reach saturation (Coenen et al. 2012). Guest et al. 

(2017) concluded that with only two or three focus groups more 

than 80% of themes may be discovered from the data set during 

data analysis. In the current study, an inductive approach was 

adopted, as participant sampling was guided by the need to 

develop new understanding around encouraging MI use. 

Consequently, a sample of three to four focus groups with six to 

eight members in each group was considered adequate to 

produce the required themes for this qualitative study. Although 

arguably the therapists in this study are a homogenous group by 
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nature of their interventions with stroke survivors. Consideration 

was given to the different experience and seniority levels of the 

therapists included in the study sample and the different 

backgrounds of the rehabilitation professionals, to help ensure 

representation from across a range of rehabilitative professions. 

The aim was to gain an understanding of each opinion from the 

perspective of different professions (Crabtree & Miller, 1999).  

Regarding stroke survivors interview sampling while conducting 

this qualitative research, emphasis was placed on two sampling 

issues, namely, the use of purposive sampling and determining 

how many interviews should be carried out. A purposive 

convenience sample was considered appropriate as it has been 

used widely for locating and selecting relevant cases that may 

relate to a phenomenon under investigation and may provide 

rich data for an understanding of the experience (Palinkas et al., 

2015).  

Since this was an exploratory study, the number of interviews 

required to obtain a representative dataset was not known. One 

approach that a researcher can use to address this issue is to 

observe whether the evidence from the data is repeated, at 

which point it may be said that data saturation has been reached 

and a decision can be made to discontinue the interviews. Baker 

et al. (2012) state that when data saturation is reached, the 

researcher can decide whether to stop or to continue with the 

interviewing stage. Whether having more interviews may help to 

achieve the desired outcome is less important than the quality of 

the analysed data, given the time and care required for the 

analysis. Hence, this study aimed for a relatively small sample 

size of 12 participants, which enhanced the planning (Smith et 

al., 2009), structuring and conduct of the interviews, as well as 
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the transcription of the stroke survivor interviews (Baker et al., 

2012). Moreover, there is evidence to suggest that a qualitative 

study featuring interviews with a sample size of 12 participants 

may be sufficient to reach the point of data saturation in a 

homogenous sample, when thematic analysis is used (Latham et 

al., 2013).  

4.2.5 Topic guides  

Both the focus group and interview topic guides followed a semi-

structured format with open-ended questions. These were 

developed from a review of the literature (Patton, 2002) and 

based on the findings of other studies involving interviews with 

stroke survivors receiving MI therapy (Braun et al., 2008; 

Schuster et al., 2012) and studies on MI use in athletes 

(Driediger et al., 2006; Sordoni et al., 2000). The topic guide 

ensured that issues warranting exploration were addressed and 

questions allowed for these issues to be discussed.  

The topic guide developed for the focus group discussions in 

English only (see Appendix 4.10.), set out to explore and 

understand the therapists’ experiences of encouraging stroke 

survivors to use MI during rehabilitation, and to elucidate 

barriers that might prevent them from adopting this MI approach 

in post-stroke rehabilitation or act as facilitators to its use in 

clinical practice. It introduced the topic directly, with no opening 

questions, unlike the stroke survivors’ topic guide, which 

introduced details related to rehabilitation programmes and the 

nature of their design or delivery. Flexibility was allowed in the 

order of questions to facilitate a more natural flow in the 

conversation (Lincoln & Guba, 1986). Probing questions were 

used when needed to enrich the depth of data or to facilitate 
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responses (Patton, 2002). It was expected that MI is a novel 

topic in Saudi Arabia, thus, questions targeted therapists who 

used MI as well as those who had not used it in stroke 

rehabilitation. It was further anticipated that interviewing 

therapists with no experience in MI use may help develop an 

understanding around why MI has not been implemented in 

clinical practice and identify reasons behind its poor delivery and 

implementation in stroke rehabilitation  

The guide contained three sections exploring a) Therapist 

knowledge and experience of using MI with stroke survivors in 

rehabilitation, b) Likelihood of using MI, including enablers and 

barriers to MI content, and c) Stroke survivors satisfaction in 

terms of acceptability and usefulness of MI. See Appendix 4.10 

for more details on the topic guide, for examples of questions 

were included in the discussion guide. The guide included other 

aspects of the therapists’ use of imagery, such as whether they 

would encourage its’ use in the future with stroke survivors, 

even if this could not be fully explored at present. The guide 

followed a sequential order exploring the therapists’ experience 

of encouraging MI use. Following this order helped tackle any 

issues that might arise, such as what to do if participants had 

never heard of the concept, what their thoughts were about its 

future use, and what might prevent their use of this intervention.  

The topic guide for the stroke survivor interviews was produced 

specifically for this study in the same way as that for the focus 

group, drawing on an in-depth review of qualitative literature 

(Patton, 2002). It was developed to explore MI use and identify 

factors that enable the successful use of MI as an intervention in 

clinical practice (see Appendix 4.11 topic guide English version; 

Appendix 4.12 topic guide Arabic version). It included open-
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ended questions that followed a specific order for exploring 

stroke survivors’ experience of MI, so that any participant who 

had never heard of MI could be introduced to the concept first 

before exploring their views about its potential for use with 

stroke survivors. Participants were asked their thoughts on using 

MI in stroke rehabilitation and their expectations about the 

outcomes following MI use. The topic guide ensured that all 

participants were asked the same questions, in the same order 

and with the same wording. Similar to the focus group, both 

flexibility and probing were used when needed to enrich the data 

or to facilitate responses (Patton, 2002).  

See Appendices 4.10/4.11/4.12, topic guide in two languages for 

more detailed questions that included three sections aimed at 

exploring stroke patients’ views on whether they had been 

encouraged to use MI or could be encouraged to use it in the 

future. The interview questions targeted the following topics, a) 

Stroke survivor’s experience of being encouraged to use MI by a 

therapist in rehabilitation, b) The prospect of using MI, including 

enablers and barriers related to MI content, and c) Stroke 

survivor’s satisfaction in terms of acceptability of MI and whether 

they found it helpful. 

4.2.6 Piloting topic guides 

Prior to data collection in Saudi Arabia a pilot focus group was 

held in the UK on 16th June 2017 with two participants, a 

physiotherapist and an occupational therapist, both of whom had 

more than 2 years’ experience in stroke rehabilitation. Both read 

the information sheet and signed consent forms. Questions were 

established and developed to ensure they captured the required 

information and addressed the research questions. Amendments 
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were made following the focus group discussion with the help of 

comments and feedback from the participants and the research 

team. Some questions were refined because they were identified 

as repetitive, leading, unclear or not relevant to the research 

questions (Majid et al., 2017). The use of a reflective diary also 

helped in altering, rewording or removing unclear questions. 

Regarding the stroke survivor’s interview topic guide, it was 

piloted once before the main study, on 12th July 2017 with a 52-

year-old male stroke survivor who volunteered for the interview. 

The interviewee’s stroke had occurred six months earlier, and he 

had made an excellent recovery. His rehabilitation programme 

was therefore less intense than that of other stroke survivors. 

Once he had read the information sheet, he signed a consent 

form. The interview was timed and recorded, and notes were 

taken throughout. During the interview, the researcher noted 

whether the questions asked followed a linear process and 

avoided causing distress for the participants. The questions were 

examined to ensure that they captured the information they 

were intended to explore and addressed the research question. 

Piloting helped to test the interview topic guide and to practise 

interviewing skills prior to launching the project. The participant 

provided comments and feedback on some questions that he 

perceived as repetitive or closed-ended, or unclear questions 

while some leading questions were refined.  

Amendments were made to the topic guide following the pilot 

interview. Questions that were repetitive, leading, unclear or not 

relevant to the research questions were altered or removed. For 

example, the topic guide was focused on the rehabilitation 

programme that was given to the stroke survivor following their 

stroke and the queries were not relevant to MI use. Therefore, it 
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was altered to include more relevant questions related to MI. 

Other questions were relevant to stroke survivors’ dysfunctions 

and types of exercises provided to help improve or enhance their 

recovery, these were removed later to make the exploration of 

MI use more succinct (see Appendix 4.11/4.12 topic guide in two 

languages).  

4.2.7 Data collection  

The interviews and focus groups were conducted between August 

year 2017 and October 2017. Data were recorded using a digital 

audio recorder. Recordings were then transferred as an MP3 file 

to a secure password protected computer and stored on the 

University of Nottingham secure web server, to which access is 

permitted only to the researcher through a specific user identifier 

and password.   

The therapist focus groups were all conducted in English, 

although the participants’ first language was Arabic, English was 

a more common language in medical health centres and facilities 

in Saudi Arabia. Group discussion times ranged from 29 minutes 

and 47 seconds to 55 minutes and 56 seconds (mean time was 

40 minutes and 9 seconds). The researcher acted as a 

moderator, by introducing the topic to the participants, probing 

for further discussion and assisting in guiding the flow of 

conversation. The topic guide helped to structure the 

conversation, clarify the gaps and define the objectives of the 

research.  

All interviews with stroke survivors were conducted in Arabic, 

except for one interview that was in English, generally Arabic is 

the native language for patients, but in some cases, patients 
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speak English and engage in conversations in both languages. 

Interview times ranged from 11 minutes and 17 seconds to 36 

minutes and 29 seconds (mean time 19 minutes and 6 seconds). 

The researcher conducted the interviews in private rooms and 

helped to introduce the topic to the participants and probed 

during the subsequent stages of the interview to help guide the 

flow of the interview. Again, the use of a topic guide ensured 

consistency across all interviews while investigating research 

dimensions from different aspects. As with the focus groups, a 

reflective diary was kept at all times to ensure credibility and 

trustworthiness; this was used during the data collection stage to 

assist in capturing spontaneous feelings and readily perceived 

thoughts and then used later to help with reflection in the 

analysis stage (Nowell et al., 2017). 

4.3 Data analysis 

The audio-recordings notes were transcribed by NA from the 

recorded discussions within the focus groups as well as the 

written notes recorded in the diary that complemented the 

transcription (Berger, 2015; Krueger, 2014). Same was followed 

for the stroke survivor’s interviews. Phenomenological 

interpretive analysis was conducted on the data obtained 

through the transcripts. This procedure of data analysis is 

explained in the following section. 

 

4.3.1 Data analysis procedure of phenomenology 

approach 

In this study, an exploratory, phenomenology approach analysis 

was considered the best approach to explore the insights and 

points of view of the therapists and the stroke survivors 
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concerning the use of MI. A framework of data analysis 

established by Smith (2011) was followed. Following preparation 

of the data, by transcribing in verbatim, a practical colour coded 

analysis approach was initially used before the NVivo QSR 

software package (Version 11, NVivo QSR; Qualitative Science 

Research Software) was also employed. Categories were then 

applied for the common themes. 

Miles and Huberman (1994), acknowledge the importance of 

presenting an adequate viewing process for the data set that 

allows ideas emerging in the same sense and thoroughly 

organised in the flow direction to answer the research question 

underling credible and trustworthy analysis process. Further on 

understanding the lived experience of an individual involved in 

any study research in much details as possible and with deep 

insight of the deep knowledge how this has impacted their reality 

is a crucial in research success (Smith, 2011). More, 

systematised phenomenological traditional method of analysis, 

needs to behold elements of the lived experience by including 

supported disputes from the data set, in a shape of long 

paragraph by telling the readers what the participants in the 

research have experienced and also how they experienced these 

phenomena in its original context that have been expressed by 

participants of the research. In this study the data analysis 

process started since initial data had been available, thus 

continues key questions and ideas remained to expand when 

needed. Thoughts were formulated and discussed during 

supervisory sessions. Moreover, a diary is invested to help 

apprehend notes of minutes, reactions and ideas during the 

interviews. Using a diary in a qualitative research can help 

support thoughts and unclear responses and infer data. The data 

analysis followed general phenomenology approach analysis, 
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using a developed framework supported by (Giorgi & Giorgi, 

2008; Giorgi, 2006). In this study both data from the audio 

recordings from the two samples the focus group discussions and 

the stroke interviews. The audio recordings from the focus group 

discussions and the same was done with the individual interviews 

from stroke survivors (see Appendix 4.13 and 4.14: codebook) 

are transcribed and prepared for analyses by the author (NA). 

Audios were transformed to written text and transcribed using 

the F-5 Transcription software. The software is a basic free 

program that helps in assisting and turning the conversation of 

human speech voice into a text transcript.  
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Table 4.1 Stage involved in transcribing and preparing transcripts from the 

audio recording from therapist’s focus groups and stroke interviews. 

Stage of analyzing the transcripts 
Transcription All interviews were audio-recorded and transcribed verbatim. 

Familiarisation This stage involved reading the transcripts to familiarise myself with 
the data and take notes about key messages reported in the 
interviews. 

Coding The transcripts were coded using a codebook with pre-defined 
codes from the COM-B, theoretical domains framework. 
Additional codes were generated from themes that emerged from 
the interviews through an iterative process. 

Developing a 
framework 

Once the transcripts were coded, an independent researcher 
reviewed the findings to identify areas of congruence or 
discrepancy in the coding. After agreement with the researcher, the 
codes were categorised, and I developed the framework for 
analysis. 

Applying a 
framework 

I systematically applied the framework to all focus groups and 
interviews transcripts and identified quotes to report the key themes 
identified. 

 

4.3.2 Mapping of themes and sub-themes to the COM-B 

Transcripts from each focus group discussion and stroke 

interviews transcripts from each participant were themed 

inductively and phenomenologically analysed using a framework 

and a codebook was developed, containing all the codes and 

their definitions. Certain categories were then proposed to help 

organise the codes into similar units, themes and sub-themes.  

The themes were then mapped to the components of the COM-B 

(Michie et al., 2011), which was used as a theoretical framework 

to help describe factors elucidated from the interviews affecting 

MI implementation as explained in Chapter Three. Triangulation 

theory is applied by involving the BCW and TDF theories known 

as (COM-B) the ‘Capability’, ‘Opportunity’ and ‘Motivation’ 

components (Jackson et al., 2014). In this study these theories 

helped interpret data and map them out into the domains and 
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components to help explain efficacy of behaviour changes and 

success in implementation. While subthemes were drawn under 

the TDF (14 domains) including knowledge, skills, social 

influence, memory, attention and decision process, behavioural 

regulation, professional/social role or identity, beliefs of 

capability, beliefs about consequences, optimism, intentions, 

goal. See Chapter Three for more details on (COM-B) model and 

the TDF.
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4.4 Results from therapists’ focus group 

4.4.1 Therapist characteristics  

A total of 24 participants were recruited, however, one dropped 

out due to illness, thus data was analysed and presented from a 

total of 23 participants. Participants were physiotherapists and 

occupational therapists working in health services, in hospitals or 

rehabilitation settings (see Section 4.2.1), they represented 

therapists who deliver and design rehabilitation programmes for 

stroke survivors in Saudi Arabia. The current sample represents 

a mixed range of therapists, including 13 men and 10 women, 

with different levels of experience and specialisms. The 

therapists in this study had been in practice between four years 

and 20 plus years (mean of experience of was 9.9 years). The 

demographics are provided in Table 4.2.
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Table 4.2 Demographics of participants involved in the focus groups 
Demographics of participants in the focus group discussion.  
 Category Count Percentage 
Gender Male 14 58% 
 Female 10 42% 
 
Profession PT 18 75% 
 OT 6 25% 
 
 Neurology 11 46% 
Specialism General 9 38% 
 Orthopaedics* 2 8% 
 Paediatrics* 2 8% 
 

Years post-qualification 
experience 

(2-4) Years 6 25% 
(5-9) Years 1 4% 
(10-14) Years 9 71% 
(15-19) Years 3 13% 
20 years and plus 5 21% 

 
 
Years’ experience of 
stroke rehabilitation 

(1-4) Years 8 33% 
(5-9) Years 4 17% 
(10-14) Years 7 30% 
(15-19) Years 1 4% 
20 years and plus 4 17% 

    
Total  24 100% 
Note: * Have worked in the past with stroke survivors before specialising in their own 
field 
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4.4.2 Key themes from the therapist focus groups  

Thematic analyses resulted in three key themes, each an 

overarching theme for two to three subthemes. The three 

themes emerged from the data analysis which, have been 

mapped to the COM-B. The first emerging theme related mainly 

to the therapists’ views on their knowledge and awareness of MI 

use and training in stroke rehabilitation (Capability); the second 

theme involved social influence, including patients’ education 

level beliefs and environmental factors, such as modifying 

settings to help provisional instruction of MI training 

(Opportunity); and finally, motivational factors were identified 

(Motivation), including the professional’s role in encouraging MI 

use and family support, alongside the patient’s belief in therapy 

and its effect, as well as setting personal goals to enhance a 

positive attitude and confidence in the patient. Figure 4.1 

illustrates the relationship between the themes and subthemes. 

The results indicated that these aspects highlighted by the 

therapists must be considered when training on the use of MI 

and designing future interventions that include the use of MI in 

stroke rehabilitation. A detailed discussion is provided below for 

each theme. For the definition of the themes see Table 4.3. All 

themes have been supported by direct verbatim quotes from the 

participants. Furthermore, these three key themes summarise 

most of the topics discussed among the therapists, regarding the 

use of MI in clinical practice within stroke rehabilitation in Saudi 

Arabia.
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Figure 4.1 Key themes and subthemes from focus groups discussion. 
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Table 4.3 Definition of themes from focus group discussion. 

Definition of themes 

Themes Definition 
Therapist’s view and knowledge 
(Capability) 

This theme included the therapist’s view about their knowledge and awareness of MI use, as well as it 
being an important factor in enabling the use of MI in stroke. This theme fits within the COM-B framework 
concept of Capability for using MI and included how the therapist anticipated their level of knowledge and 
experience in delivering MI use with patients and the importance of having therapists skilled in MI use.  

Social influence and environment 
factors (Opportunity) 

This theme referred to the enabling or hindering factors within the stroke survivor’s situation (personal 
circumstances) or environmental factors that may impact on the engagement process. This theme fits 
within the COM-B model Opportunity. 

Support and motivation factor 
(Motivation) 

The support and motivation factor fitted with the COM-B concept of Motivation and is influenced mainly 
by the role of the therapist in encouraging the use and instructing of MI within guidelines. This is in 
addition to the stroke survivor’s belief in the treatment and its effects, the setting of personal goals for 
recovery and reinforcing the stroke survivor’s feelings. It refers to the emotional and reflective behaviour 
that can help set up a positive approach, which can indicate a beneficial environment for recovery.  



 

 189 

The COM-B conceptual model inducted findings that helped 

address factors regarding behaviours of Capability, Opportunity 

and Motivation; this resulted in consideration of several 

intervention functions (Michie et al., 2011) including therapists’ 

views and their source of knowledge, the therapist’s skills and 

the ability of the patients to engage in the intervention and be 

monitored. Additionally, social influence and the physical 

environment were identified as factors that can facilitate MI use 

and the stroke survivors’ successful engagement. Finally, the 

importance of the therapist’s role in encouraging MI, the 

patient’s belief in therapy and its consequences, the positive 

reinforced outcomes that help enhance recovery such as being 

confident, alongside personal goal attainment, can all help 

change behaviour.

Theme one: Therapists’ views and knowledge (Capability)  

This theme highlights the importance of the therapists’ views 

concerning MI use, including them being aware of its clinical use, 

their source of knowledge, MI training and its benefits. Further 

improving their level of experience in its use and their insights 

around methods of improving this skill, such as the impact of 

availability of workshops, and training courses. Accessible 

protocols and guidelines to help them train the patient in using it 

are also important. 

Three subthemes were identified under this theme that fitted 

within the COM-B framework concept of Capability and 

behavioural enablement in facilitating MI use: 1) the therapist’s 

skills and experience in using MI, and what they know about its 
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benefits to them, originating from evidence-based practice 

sources (knowledge); 2) the stroke survivor’s ability to practise 

MI effectively and their attributes; and 3) Monitoring and 

feedback (belief and behaviour regulation) (see Figure 4.1). 

Together, these three subthemes, with an overall understanding 

and assessment, can help facilitate the stroke survivor’s effective 

engagement in MI use in clinical practice.

Therapists using MI with stroke patients need to have adequate 

experience of using MI and the skills to train stroke survivors, 

and to have access to available evidence resources (e.g., clinical 

trial findings and guidelines) but, as can be seen from the 

following, the participants’ knowledge was not sufficient. Some 

therapists resorted to finding information from popular online 

sources, such as books or medical journals. Others had heard of 

MI from experienced peers but were not fully aware of its 

benefits in clinical practice, especially as there is little 

information emerging from evidence-based practice resources 

and experimental clinics.  

This indicates that more knowledge and EBP resources about MI 

and its benefits are required before it can be formally used and 

so that the stroke survivors with whom it is used can make 

informed choices about potential therapies, including MI, rather 

than choosing limited passive therapies. Within this theme, two 

other important factors were identified; the stroke survivor’s 

ability to use MI is thought to be a key factor in the effectiveness 

of the intervention, which can be hindered by both stroke 

survivor responsiveness, including the stroke survivor’s 

attributes (such as cognitive, language, severity and inability to 
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image) and enabled by the factor of continuous improvement 

monitoring for MI use. 

Subtheme one: Therapist’s skills and experience  

The concept of MI use in stroke has limited evidence-based 

practice knowledge around its use in stroke rehabilitation. The 

absence of this might have influenced therapists’ choices to 

select other treatment options with more supporting evidence. 

Any knowledge therapists had seemed to be neither reasoned 

nor supported by evidence. Additionally, implementing MI in 

clinics based on clinical guidelines and evidence-based sources 

had a positive impact more than just clinical reasoning. Similarly, 

if it were assumed that they obtained adequate knowledge about 

MI through journals and sources on how to use it, it would still 

need to be supported by further practice and experience. Skills 

needed to be improved on how to deliver it in stroke 

rehabilitation, but there was no indication that there was 

availability of resources regarding the theory underpinning MI 

opportunities held in education institutes and training centres. 

This notion is supported by many therapists, for example: 

“Maybe if it's (effective), you need to introduce the idea. 

What is the idea? We need to know about it first. Okay. 

After this, we can implement.”  (TH.16 pp. 67-68) 

“So, they (therapists) will accept ok, some kind of 

theoretical help. “(TH.16 p. 338) 
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“If just a small knowledge about it just read it in the 

Internet or whatever, but no practising, I think I will not 

give too much to that patient and of course he will not be 

happy with the result.”  (TH.24 pp. 607-9) 

It appeared that the amount of knowledge that therapists had 

gained about MI was mainly theoretical, from published articles 

or books, and was limited. For academic scholars and therapy 

professionals in Saudi Arabia, MI is not included in the 

undergraduate curriculum or taught as a basic professional skill. 

Clearly the lack of knowledge regarding the use of MI has 

affected the implementation of MI in clinical practice as proposed 

by the therapists. Most participants argued that the reason they 

had not used MI before, or heard of it, was because it was not 

introduced in their curriculum or taught at undergraduate level.  

Factors that could help inform or enhance the structure of 

intervention knowledge and awareness were identified, such as 

what could be provided by Higher Education institutes, health 

care professionals or bodies of educational programmes. The 

resources or knowledge could be skills, attitudes and values that 

are gained in professional training or as part of continuous 

professional development (CPD). The participants viewed this 

training as essential to improving the body of knowledge 

regarding MI use and supported its practical delivery on stroke 

rehabilitation. 

Alongside the theoretical awareness of MI use, practical 

experience was considered important. The importance of being 

experienced in MI training and how that impacted on the 

patient’s engagement and their response to therapy was an 

important factor in MI use. MI is seen as a new therapy in 
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rehabilitation. In this study in Saudi Arabia, some therapists said 

that it was the first time they had heard about it, and that they 

had no knowledge of how to use it or experience in delivering it, 

nor they had any experience of its use in stroke specific 

rehabilitation. Some therapists had heard of MI, but it had never 

occurred to them that this method could be used in stroke 

rehabilitation. Therapists in the focus group have supported this, 

for example:  

“So, skill is very important uh experience with this one 

because if this is the first patient that you are using this 

technique with him, I think again with the next patient this 

will become different.” (TH.08 pp. 711-15) 

“But when you become more experienced, uh, exposed to 

many patients now you'll have like the potential to answer 

some questions that arise from the patient himself. Okay, 

so it's very important to explain” (TH.08 pp. 717-24) 

“Really, we don't have any experience with this technique.” 

(TH.06 p. 673) 

“Lately we heard about this mental imagery as part of a 

certain technique. But we didn't know. We didn't use it, 

from our experience.” (TH.14 pp. 458-460) 

“For me, it’s my first time to hear about it. So, I don’t have 

any experience regarding the mental imagery thing about 

rehabilitating stroke patients.” (TH.06 p. 9) 

  



 

 194 

It was believed that workshops introducing MI, and training 

courses that could help and train on its use would help more in 

improving skills for using MI and gaining full experience in its 

training. TH.06 and TH.11 suggested one main method that 

could be through the availability of training courses to help 

develop and improve therapists’ MI use in clinical practice. 

Accordingly, short training courses and workshops can help them 

understand more about how to deliver MI and enhance their 

professional skills. Another method suggested is that workshops 

could provide therapists with more insight into actual guidelines 

and the best strategies for instructing patients in MI use. 

Further, these workshops could help professions underline the 

importance of focusing on covering the main points of inclusion 

criteria regarding stroke survivors being involved in MI training. 

According to therapists, protocols would help inform them more 

about MI. It seemed that therapists lacked knowledge of MI use, 

however they were very keen use it in rehabilitation if it were 

evidence-based. The available information needs to be supported 

by research evidence and expert advice. Notably, there is a need 

for guidelines and protocols to be developed. MI is seen as any 

other new intervention or technique applied in professional 

health care and can be delivered effectively in clinical practice by 

improving the practical skills and applications of its conceptual 

framework as supported by TH.16 “So they (therapists) will 

accept ok, some kind of theoretical help.” 

“I think first we have to know about this itself like 

workshops or class, showing how to introduce this, 

protocol, guidelines, skills, progression of this, how this is 

the first things to do with the patient.”  (TH.06 p. 658) 
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“If I will be, um, given the chance to have a workshop I 

would be more comfortable.”  (TH.11 pp. 225-227) 

“Given the chance to have a workshop I would be more 

comfortable.” (TH.11 pp.  225-227).  

In general, it is observed that therapists demonstrated any 

practical experience of MI or any skills in delivering it poorly. An 

explanation for this could be the lack of experience on the part of 

the therapists, including the lack of MI intervention knowledge 

and lack of foundations regarding this technique, but primarily 

based on the source of intervention knowledge. Relatively, this 

could be provided or sought within the continuous professional 

development of the therapists’ and professionals’ physical and 

environmental settings and rescores available to help implement 

interventions and conduct treatment in clinical practice. 

Further, most participants stated that mastering this skill could 

help provide an extensive progression route, goal model and 

framework, regulated and adapted to the stroke survivor’s pace 

and needs. The ability to train people having suffered from 

stroke about the use of MI requires specific skills and techniques 

that are delivered in health facilities. This is by utilising the 

chosen evidence-based approaches of MI types. The aim is to 

help them improve both in terms of their psychological and 

physiological levels.  

 

Subtheme two: Stroke survivor’s ability  

Stroke survivor’s ability is a subtheme and one factor of the 

therapists’ views and knowledge theme, where is successfully 

engaging in MI training was deemed crucial to successful and 
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effective implementation by the COM-B framework. Participants 

explained, there are currently no guidelines that include which 

attributes stroke survivors need to be able to use MI or to help 

determine whether they could be trained in MI use, and further, 

there is a lack of assessment tools specific to the use of MI in 

clinical stroke rehabilitation. Participants in this study discussed 

this as an important facilitator or barrier to changing behaviours 

towards MI.  

Some therapists believed that criteria such as cognition, age and 

education could both enable the therapist to teach and the 

stroke survivor to learn MI skills and may act as facilitators to 

successful engagement. Furthermore, stroke survivors need to 

possess the ability to imagine and follow instructions. Findings 

from therapists recognised that a younger age group would 

benefit more from this intervention being more open to new 

ideas than the older generations would have in treatments and 

also their higher levels of education would help facilitate their 

engagement. These two criteria were said to be essential 

qualities that a person might possess and would help in selecting 

the patients for MI use. Instructing MI can be hard with patients 

who have suffered a stroke and they need screening for certain 

criteria to help facilitate their engagement.  

 

“As Occupational Therapist, we did use it with a certain 

person, with certain criteria, cognition, age, education, 

knowledge of their own body. They can imagine, they can 

have imagination or, I mean of their own body, position in 

the space and stuff like this.” (TH.23 pp. 121-26) 
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“But for the young patients they understand, and you 

know the education level also it is effective.” (TH.17 pp. 

209-10) 

 

Furthermore, certain stroke survivors may experience cognitive 

impairments, which can impact a stroke survivor’s ability to 

engage in rehabilitation or learn new skills such as MI. Additional 

factors that may affect the use of MI in stroke survivors include 

the location of stroke. If the stroke lesions due to stroke occur in 

a particular site in the brain, they could cause impairments such 

as aphasia, impairing the ability to understand or produce 

speech, and could lead to other complications, such as clinical 

depression that is resulting from cognitive impairment or an 

emotional response as therapists in the group have explained. 

TH.23 suggested attributes that might hinder MI use, such as 

severity of stroke. Also, the participants explained that stroke 

severity could negatively affect the patient’s cognition and 

communication. 

  

“The severity of the stroke or, what do you call that, the 

cognition level and communication.” (TH.23 pp. 79-80) 

 

“If you have, for example, patients with low-level of 

cognitive communication.” (TH.07 p. 456) 

 

“Yes, I think one of the issues as mentioned before, the 

severity of a stroke, you know, and the location.” (TH.07 

p. 436) 
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Some participants acknowledged that it may be more helpful if 

there was a checklist for required attributes within the stroke 

survivor prior to planning for MI use in rehabilitation  

“I think, if we should plan to introduce this technique here, 

maybe we should before set a criteria list for such and 

such patient, I mean checklist to introduce for set of 

certain category of patients.” (TH.23 pp. 74-76) 

Further, a few therapists proposed that screening for eligibility, 

whilst still adopting a monitoring process. This may ensure that 

patients could continue with MI as they would feel supported and 

helped to overcome any difficulties, they may encounter in 

implementing the intervention. While training on the use of MI, it 

is therefore important, prior to the process, to assess the stroke 

survivor’s level of function, whilst considering relative post-

stroke shortfalls that may hinder their engagement in MI, 

including cognitive impairments. The participants have suggested 

that there is a need for an assessment tool that screens patients 

for specific attributes, using the therapist’s experience and 

following guidelines for MI use. 

 

Importantly, it was proposed by the therapists that 

acknowledging the stroke survivor’s limitations and focusing on 

their strengths could be advantageous to recovery during 

rehabilitation. 

 

Subtheme three: Monitoring and feedback  

It was reported by therapists that stroke survivor’s progress and 

outcomes needed to be measured during MI use and clear 

feedback given on the results once stroke survivors had engaged 
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in MI training or following its use in clinical practice, as this may 

help facilitate further success.  

This was considered particularly important for monitoring the 

stroke survivors’ ability to imagine or when determining the 

impact of certain attributes such as cognitive impairment on the 

stroke survivor’s abilities. Progress monitoring and follow-up 

feedback were identified as much needed valuable tools in MI 

use. Not only would this ensure the ability to imagine, but it 

would also encourage stroke survivors to identify a need for 

support. 

One therapist suggested the use of a progress chart for stroke 

survivor’s self-monitoring. This might serve as a record of the 

frequency of treatment but also challenges faced while receiving 

the treatment. This would enable therapists to follow the stroke 

survivor’s progress and understand any improvements or 

shortcomings during rehabilitation, particularly if they were non-

supervised and practicing MI at-home. The therapists in the 

discussion group highlighted that such follow-up instruments 

could reflect the stroke survivor’s progress and improvements, 

for example:  

“Maybe we can provide also a feedback-chart for patients 

and so he can inform us how many times he did it and 

yeah, reflect on it, and also the outcome measurement. 

How can we measure the outcomes? How they measure it 

at home how much they do and for how long that's 

needed.”  (TH.17 pp. 436-7) 

Furthermore, TH.11 saw compliance as important in successful 

MI training, as compliance can be considered mutual behaviour 
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between therapist and stroke survivor that can help inform how 

well the patient was getting on with his set goals and training.   

“It depends on the compliance of the patient because 

sometimes our problems are compliance.” (TH.11 pp. 254-

255) 

It has been seen that as with other treatments used in stroke 

rehabilitation, an outcome monitoring system or progress chart 

can help therapists review and understand progress in a given 

technique to show if it is aiding the achievement of desired 

outcomes. Consequently, improvements can be recorded, and 

shortfalls noted and rectified with other treatment plans. It was 

also noted that ongoing monitoring and evaluation of treatment 

progress during the process is a main influencer that impacts 

effectiveness of treatment. This factor is highly important during 

training in MI by the therapist, as it influences the engagement 

of patients and contributes to enhancing positive outputs. 

Importantly, it was thought that MI could be successfully 

implemented in rehabilitation following improved therapist skills 

and experience developed through delivering MI, while 

visualising the stroke survivor’s ability in training and monitoring 

any improvement. 

Theme two: Social influence and environmental factors 

(Opportunity)  

This theme includes potential factors, which could support stroke 

survivors in being trained in the use of MI by the therapist. 

Opportunity behaviour involved two important domains from the 

theoretical domains framework intervention functions within the 

COM-B model that may help change behaviour and enhance the 
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use of MI. The two components of opportunity behaviour are; 

the social and cultural influence factors. Once these are 

recognised in the intervention the interaction structure can be 

successful. 

Two key factors lie within the individual’s ability and within their 

surroundings, which could facilitate the effective delivery of MI. 

These factors fit within the COM-B concept of Opportunity and 

related TDF domains: 1) social influence or norms (e.g., common 

knowledge among society with elimination of externalities such 

as an individual’s belief in a taboo or a tradition) which could 

influence the stroke survivor’s ability to accept the use of MI or 

receive the training; these could be personal qualities (factors) 

of the patient, such as education level or age, or social and 

attitudinal factors, such as the social norms of the patient and 

support and relationships (having someone with them in life 

(carer); and 2) physical and environmental settings which 

include the availability of appropriate audio tapes, having quiet 

and private rooms and MI being used as a time-effective method 

(see Figure 4.1, above). 

Therapists described different types of barriers and facilitators 

within this theme, related to the surroundings of the stroke 

survivor and including both the social influence and social norms 

that can impact on the patients’ lives and decisions. The physical 

environment or settings and the availability of resources were 

found to impact on whether patients are willing to be trained to 

use MI. Personal qualities that a stroke survivor can possess 

(e.g. being educated or being self-dependent) were suggested to 



 

 

 

 

202 

help enhance their use of equipment or resources that can, in 

turn, help in attaining the training. 

According to the therapists, stroke survivors were more likely to 

be impacted by their social influence and norms, including good 

personal qualities such as high education level. Other social 

influences impact can take the shape of being an independent 

person after stroke and not relying on a carer or a family 

member, which were considered more likely to enable the more 

frequent use of MI. In addition, participants considered training 

would be easier to follow if there were more instructive videos 

and audiotapes available in a quiet room. 

Subtheme one: Social influence 

Social influence and norms are recognised as either facilitators or 

enablers that may affect individual behavioural change. They 

may help influence the use of MI when existing within the stroke 

survivor’s context, as therapists could make use of them and 

encourage MI use. These factors were identified as influencing 

stroke survivor’s opportunities and included their personal 

qualities, social norms and beliefs in the intervention. This was 

important, as it was believed to influence the delivery of MI. 

Several of the social influence factors could impact the 

effectiveness of MI use with stroke survivors in clinical practice. 

It is believed by participants that sometimes stroke survivors 

would not be able to understand the concept of using MI, 

especially those who had a lower level of education, to 

understand what was required of them. This could be because of 
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their social background and their beliefs, as suggested by the 

participants.  

For stroke survivors who had already been encouraged on 

engaging in active treatments, provided to them by the 

therapist, starting to introduce MI in rehabilitation could lead 

them to think that it was not a valid treatment and reject it as 

evidence suggests from the focus groups. Furthermore, it is 

thought that it was a difficult issue and could result instead in an 

adverse outcome such as negative experience in MI use. It was 

highlighted that a lack of support from family or community, or 

the stroke survivor might be living alone could be an issue for 

those struggling with daily life and who are dependent on 

themselves. Support from family and surrounding community 

was important to ensure stroke recovery and, if not available, it 

could be a sign of shortfall in supporting delivery of interventions 

and continued treatment and rehabilitation. These factors were 

raised by the therapists, who clearly explained the social factors 

that might either help or prevent delivery of successful MI. These 

may have an impact on the patient’s attitude and behaviour 

towards the treatment, and any rehabilitation programme 

conducted in Saudi Arabia could still be influenced by these 

factors. 

“Especially this culture you know, they imagine (think) that 

we are giving them something not true.” (TH.17 pp. 206-

207) 
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“For the patient I think, maybe, he cannot understand 

what I want to reach, as I said before they’re socially 

affected. But for me, I think if it’s difficult, patient didn't 

believe in what he is doing, I think this, I mean negative 

thing.” (TH.24 pp. 467-71) 

“Okay, socially maybe, I can put in those criteria because, 

we don't know if he is alone, because most of stroke 

survivors are elderly so, most of them are not ignored but 

live alone?” (TH.24 pp. 101-103) 

Another factor which was highly important within ‘opportunity 

behaviour’ was survivors’ personal qualities, such as the level of 

education and age, which could facilitate the use of MI in clinical 

practice.  

“Some of the patients are educated and some of them 

highly educated, some of them not educated. They come 

from different places really and this is, I think this is not 

easy.” (TH.04 pp. 191-4) 

“The culture or education, it depends on the person.” 

(TH.23 p. 666) 

“As Occupational Therapists, we did use it with certain 

people with certain criteria, cognition, age, education...” 

(TH.23 p. 23-26) 
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“I, as I know, I mean, the severity of the stroke, what do 

you call that, the cognition and, communication, education, 

age, sex, associated condition and, associated affection.” 

(TH.23 pp. 95-98) 

“But for the young patient they understand, and you know 

the education level also it is effective.” (TH.17 pp. 209-10) 

“We also have to consider the people around them. The 

caregivers, because in my experience, with stroke 

survivors. Most can do it but because of the caregivers 

they always offer help. So, I think that, even if the patient 

can do it because of the caregivers are always offering help 

taking the motivation away…Mostly they treat the patient 

like they cannot do it.” (TH.11 pp. 430-64) 

Education was a positive element that the therapist could work 

around as a critical criterion sought in a stroke survivor. 

Education might in some way effect someone’s ability to imagine 

or might impact how a person conceives imagining in being an 

activity that could be part of a treatment. An educated stroke 

survivor was said to be more aware of scientific treatments that 

included mental practice therapy. TH.17 shared similar thoughts 

to her colleague and added another quality, which was that 

younger and educated stroke survivors might benefit more in 

using MI, as younger educated stroke survivors are more likely 

to be keen to overcome their impairments and would try all 

options of therapy available. 
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Although in some cases there may be available support, social 

influences still impacted on an individual’s decision. These may 

involve perceptions of religion, cultural factors and personal 

background, which can generate negative pressure on an 

individual’s decision-making in accepting any treatments. These 

social influences could challenge any intervention process, 

however the support of an experienced and skilled therapist, 

could help to overcome these challenges and create a more 

positive environment for intervention. Therapists identified that 

social awareness and marketing in healthcare sectors and 

promoting evidence-based studies could help maximise 

acceptance levels and engagement for stroke. Beliefs, attitudes 

and behaviours could be primed to change through distribution 

of proper information (evidence-based) and through proper 

channels through appropriate sectors.  

Subtheme two: Physical environment settings  

Equipment such as videotapes/audiotapes and anatomical aids 

and images to supplement the MI training, or even the 

availability of a quiet room, are other factors suggested by the 

participants that may facilitate the use of MI. These factors could 

help overcome some of the difficulties that may occur in any 

intervention, specifically while following instructions and training. 

It was believed that the availability of such resources could help 

therapists use MI more effectively. This was verified by the 

opinions of some therapists, who clearly viewed the physical 

settings as an asset for improving their practice of MI. For 

example, this therapist (TH.23) would have liked to have some 
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tools such as anatomical aids and images that could reinforce the 

training: 

“This is what we use. Sometimes we do two hours because 

(Sometimes, you know people live, believe in what they 

see). Sometimes, we give tools to help grasp just to make 

the things more realistic.” (TH.23 pp. 302-312) 

 

“I should give him the adaptive equipment” (TH.04 pp. 

561)  

It was recognised that in some cases hospitals and facilities were 

not well equipped for MI use. However, if there were different 

settings in the hospital, MI could work more effectively. 

Providing the reason that the stroke survivors always came in for 

more physical or passive exercises, the setting of the facility was 

not appropriate for MI training. This was in accordance with 

TH.22’s suggestion that they needed quiet rooms with protective 

privacy, and further tools and equipment. Therapists highlighted 

the importance of having the facility fully equipped with tools 

and equipment that would help deliver MI easily, including 

private rooms set aside in the rehabilitation centre or service 

clinics. Some of the participants had concerns about delivering 

MI in a clinic that was not fully designed for this purpose.  

“Okay, I think maybe in different settings if because 

always, the idea or for the patient if they came, just we 

came for exercises.”  (TH.04 p. 160) 
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“I should give him the adaptive equipment to make them 

be independent.” (TH.04 p. 561) 

“The gym. Sometimes it is not a quiet place or sometime 

we don't have privacy. Maybe that helps also.” (TH.22 pp. 

216-217) 

“Or sometimes you can use recording. Recording and 

patient can listen to the recording.” (TH.17 pp. 186-7) 

Findings highlighted the importance of environmental factors, 

such as having a provisional instructive device like an audiotape 

with pre-recorded instructions that the stroke survivors could 

listen to and follow steps of MI training, could facilitate the 

successful use of MI. It was suggested that changing and 

modifying the physical and environment settings, for example 

providing a quiet room for training, could enhance the stroke 

survivor’s effective engagement in MI training. Additionally, that 

video or audiotapes could reinforce the training and improve the 

instructing of MI training. Therapists wanted to support their 

training to the stroke survivor’s MI use in having more 

provisional stimulation products such as audios, which better 

reflected how some people could learn and follow instructions, 

and their range of auditory learning styles.  

 

“Yes, but if you, sometimes you have a lot of, like with the 

stroke survivor, you have a lot of things that you would 

work on like, balance and muscle power, range of motion, 

so there is a lot of technique requiring practice but most of 
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these techniques doesn't take time, so like to exercise MI, 

it doesn't take time.” (TH.21 pp. 415-8) 

“So, you really don’t need a lot of time with the patient.” 

(TH.21 p. 412) 

Another important point from therapists is that MI could be used 

as a cost-convenient intervention, meaning that it would not cost 

anything for the patients to train. Other available therapies could 

take more effort and time for training however, MI was found to 

be less costly in time application. This was seen as an enabler 

within the environmental and resources context, and as a 

facilitator for opportunity behaviour especially for those patients 

who would benefit from the free services. Using MI in 

rehabilitation could be seen as a helpful and time saving 

technique compared to other therapies that demand more time. 

Having MI in a facility with a high demand for seeing stroke 

survivors and attaining treatments and one, which also lacked a 

physical setting, could be resolved by the use of MI after training 

stage and followed up by self-practice from the patient that can 

save time. 

It was believed by the participants that these factors support the 

possibility of stroke survivors being able to be trained in the use 

of MI. It is likely that these two domains from the TDF 

intervention functions within the COM-B model are linked to 

Opportunity behaviour and can help change behaviour and 

enhance the use of MI. 
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Theme three: Support and motivation factors (Motivation) 

This theme covers many factors, which were considered 

important, and would help in incorporating the use of MI in 

rehabilitation plans. The factors were found to be necessary to 

facilitate the behaviour change required for using MI, an 

important component of the COM-B model to help change 

behaviour.   

This theme deals with enablers of using MI with stroke survivors 

with different levels of motivational capacity: for example: 1) the 

therapist’s role, and 2) the stroke survivor’s belief in treatment 

and consequences of using MI or its effectiveness, 3) intentions 

for using MI and reinforcements of its use and finally and 4) 

goals of the intervention. 

Data obtained from this study showed that therapists 

appreciated their role and believed that it may impact hugely on 

the stroke survivor’s training in MI and was an important factor 

in instructing MI use (see Figure 4.1). It was seen that for 

changing or priming motivational behaviour, personal and 

achievable goals should be considered to help recovery and 

prompt the stroke survivor’s optimistic outlook. Appreciating 

these factors could help further in establishing a more positive 

approach to enhance different stroke recovery outcomes within 

the rehabilitation.  

Nevertheless, it was believed that the setting of goals and 

improving feelings and reinforcing them might help improve 
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other functional outcomes. Importantly, it was thought that MI 

could be successfully implemented in rehabilitation, taking into 

account the importance of the therapist’s role and the stroke 

survivor’s confidence in the treatment, while still visualising the 

patient’s goals in recovering and reinforcing through positive 

feelings.  

Subtheme one: Therapist’s role 

The therapist’s role (professional) during MI use and training was 

also seen to influence the stroke survivor’s belief in the use of MI 

and its effectiveness, where the therapist could help encourage 

the stroke survivor and support his or her progress with 

continuous monitoring. This thought about MI influenced most of 

the participants’ opinions concerning the delivery of MI in clinical 

practice in relation to the stroke survivor’s beliefs or their 

engagement in the intervention (see Figure 4.4 above, theme 

and its included four subthemes). It was suggested that 

encouraging the stroke survivor or supporting them while using 

MI was vital. Therapists discussed the importance of their role in 

encouraging the use of MI in clinical practice, which could help in 

influencing the acceptability of the patient to the treatment.  

Therapists highlighted the importance of taking the role of 

encouraging, supporting and guiding the stroke survivors in 

using MI more effectively and acknowledged that if they had the 

experience, they would have offered the use of this technique. A 

professional role was deemed an important enabler to help 

facilitate and guide MI training in stroke rehabilitation. TH.07 
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noted that trying to encourage them into using MI could 

motivate them more as stroke survivors needed to be provided 

with advice or guidance about MI. Instructing the stroke survivor 

to engage in training in MI use could motivate them to recover.  

“So, you try to encourage them. So, you know, you should, 

just do some exercises, imagine that you do these 

exercises” (TH.07 p. 357) 

TH.23 added also how he encouraged the stroke survivors to use 

MI constructively and step by step and reflected how this helped 

to motivate them into thinking real progress towards 

improvement.  

“I ask the patient to open the hand to encourage him or to 

make him to think real, in front of him, do it with your 

sound hand and see what will happen now… this imagery is 

what we use” (TH.23 pp. 32-35) 

Nevertheless, other interventions delivered in rehabilitation 

must, at some point in time, have similar doubts before 

application and delivery as suggested by the therapists. TH.16 

remarked that with the skills of the therapist and a good level of 

experience he would be able to play his role effectively, by 

explaining theories and concepts to the stroke survivor, 

illustrating the effectiveness of MI training scientifically. TH.18 

also agreed to TH.16’s remarks and was in addition to discussing 

the improvement of recovery outcomes. 
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“So, they will accept, ok, such kind of theoretical, but as I 

said, you know, it's sometimes depends on the therapist 

who handles the patient but he has to prove to those 

patients that this work…’’ (TH.16 pp. 338-341) 

“We would explain to the patient, that this technique is 

used before with a lot of patient and there is a good 

outcome from this, so we will explain to the patient.” 

(TH.18 pp. 357-59) 

As suggested by the therapists, the importance of this factor 

relies mainly on the therapist’s knowledge in MI and their skills. 

To achieve the stroke survivors’ engagement in therapy and their 

acceptance of an intervention, improving skills was a key factor 

that needed to be met, highlighting the importance of developing 

best practice guidelines for MI use and making available 

workshops and training courses. As noted, most participants 

stressed the importance of this; that in order to achieve the 

stroke survivor’s acceptance and engagement, skills and 

practical experience first needed to be acquired. 

Subtheme two: Stroke survivor’s belief in therapy  

MI use and training was also seen to be influenced by the stroke 

survivor’s belief in the therapy they underwent. Engaging in 

training, receiving positive feedback and monitoring or seeing 

their results could help further enhance determination towards 

the level of recovery. For example, when a stroke survivor 

believed that MI use would help improve their recovery, for 
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instance, their hand movement, the patient would feel more 

confident in performing functional exercises. From the view of 

the therapists, the belief in treatment and its effectiveness was 

considered a motivating factor, as it helped direct the plan of 

recovery positively and reinforced a more positive approach. 

In this subtheme, it was understood that the stroke survivor’s 

belief and agreement towards different types of treatments 

available within the rehabilitation programmes, could in some 

cases influence how he/she accepted the treatment plans. The 

thought of having MI, as an alternative treatment other than 

physical treatment, could hinder MI use with the stroke survivor 

in some cases. Some of the participants argued that this factor 

could hinder MI delivery in rehabilitation. For example, TH.23 

noted that stroke survivors believed in results, and when they 

saw positive results, they would believe that the therapy was 

effective, such as when using machines such as transcutaneous 

electrical nerve stimulations and interferential therapy. The 

participant also stated that most people believed in what they 

could see, so stroke survivors would likely believe in what the 

therapy offered them. He also added that stroke survivors 

mainly did not reject any treatment plans, because they believed 

in the therapist’s opinions. In order for them to recover, they 

were willing to go with anything offered.  

“Patient believes in result, if there is no result, patient will 

believe in machine technology.” (TH.23 pp. 594-6) 
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“Sometimes, you know people live, believe in what they 

see.” (TH.23 pp. 311-312) 

“They don't reject because you know they believe in what 

we are providing, it's one of the technique, and I try, you 

know, for the patient they use whatever you give them. 

They want to recover.”  (TH.23 pp. 358-60) 

“He would not be convinced. So the best way is to show 

him the results, and from my experience, I get the results, 

within the first sessions.” (TH.07 pp. 228-2) 

However, to help ensure acceptance of treatment, efforts could 

be made to address what results could be gained from using MI, 

or by illustrating its effectiveness by acknowledging rational and 

evidence-based experience to help the uptake of the therapy.  

In contrast, the stroke survivors might not believe that a specific 

intervention or training would be of any benefit, or the 

intervention was generally not necessary, and that might mean a 

loss of confidence and negative attitude towards the 

intervention. Belief could be in some cases a barrier and might 

impact on the stroke survivor’s acceptance of MI training. TH.11 

supported this thought by arguing that stroke survivors already 

had established beliefs on therapies that were more passive 

(hands-on), and stroke survivors would not easily warm to the 

idea of MI.   
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“But I think the problem because some patients, I'm 

working more in, women, so it's something that's hard to 

explain to them and worry, I'm using this and mostly they 

want, something like you apply to them, they don't want 

something imaginary. Hands-on. If you would just tell 

them that, "Think of this", they will not like it...” (TH.11 

pp. 258-67) 

Additionally, TH.23 and TH.07 shared similar views and agreed 

on the stroke survivor’s acceptability, from a negative point of 

view in assuming about the stroke survivors’ beliefs, not 

accepting MI. 

“For me as I said, the resources, background, education, if 

patient see a technology in our outpatient, believe in 

electricity, stimulation, all things and rather when you use 

something, just talking words with patient.” (TH.23 pp. 

458-62) 

“One of the barriers that we, face, actually, is the patient's 

belief.” (TH.07 p. 336-7) 

“Because the patient came just to image or for imagination 

on mental exercises, they came for physical exercise for 

motor exercise.” (TH.04 pp. 395-6) 

“Because always the idea for the patient if they came is 

just we came for exercise.” (TH.04 pp. 160-1) 



 

 

 

 

217 

“Some of the patient's he just needs electro-therapy you 

have to put some electro therapy.” (TH.16 pp. 264-5) 

Stroke survivors formed opinions around their trust in the nature 

of a treatment plan. Some therapists reflected that in some 

cases stroke survivors perceived therapy in rehabilitation 

programmes as being an active exercise-based intervention, 

which could be integrated with other modalities of treatment. 

Therapists found that this form of programme was more 

acceptable for stroke survivors than passive or cognitive-based 

treatment. During exercises in rehabilitation stroke survivors 

could either actively be engaged in the practice of exercises such 

as feeling the movements and following instructions or just 

basically be involved in only passive therapy such as the 

application of machines and or therapist applying PNF therapy.  

Therefore, the significance of this factor in enhancing MI delivery 

was established once a bridge of confidence was built between 

therapist and patient within the therapeutic relationship. This 

role ensured the stroke survivor was involved in the therapy and 

is aware of the consequences or constructive success resulting 

from the therapeutic relationship and session. This underlines 

how each factor in each theme is reliant on the other. Likewise, 

it has been suggested by the therapists that during treatment, 

the stroke survivors would benefit more by sitting with the 

therapists and discussing the nature, options and consequences 

for each treatment giving the stroke survivors the opportunity to 

discuss and raise concerns. Building trust and mutual ideas 
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between therapists and stroke survivors could help enhance 

acceptability of the treatment.  

Subtheme three: Reinforcements for positive feelings  

Positive feelings (e.g., emotions, feelings and mood) were 

suggested as motivating the stroke survivor towards recovery. In 

addition, there were suggestions from other participants that MI 

could be used as a therapy for making stroke survivors feel more 

comfortable and relaxed or could be used to reinforce their 

psychological abilities and boost their self-esteem. Nevertheless, 

it was stated that the setting of goals and improving feelings and 

reinforcing them could mainly help improve other functional 

outcomes. For example, one therapist (TH.23) explained that a 

stroke survivor needed to feel comfortable before initiating the 

treatment; once the patient was comfortable then they may be 

able to try anything, unlike uncomfortable patients who maybe in 

a tense state. However, TH.13 explained that once the stroke 

survivor gained self-esteem and then became confident, they 

could process imagery well and perceive their part effectively. 

“They have to feel comfortable first…after preparation of 

the patient, relaxed and in good position etc.” (TH.23 pp. 

302-304) 

“But as he, gains self-esteem and then he gains the self-

confidence with him-self, now he perceives his affected 

body as already a normal part…with the help of the 

exercises, he gains more confidence.” (TH.13 pp. 336-37) 
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Moreover, imagery was said to be used to help supress negative 

feelings and replace them with positive images to help the stroke 

survivor feel more relaxed. Using imagery with stroke patients 

might potentially help supress spasticity levels and approximate 

movement effects, for example, it might make stroke survivors 

think about the movement and imagine movement process in 

simple and gradual steps before executing it. Some of the 

advantages of MI identified by the therapists were that enhanced 

mood and increased confidence, impacting on psychological as 

well as physiological outcomes, such as ADL, mobility, QoL and 

participation. 

“Just imagine or try to suppress by imagining you know 

that his hand is, you know, relaxed or he can’t control his 

movements or his hand instead of you know the hand is 

controlling him. So this is one of the techniques that I'm 

using with my patients. Okay, to suppress sometimes 

spasticity and it showed some benefits with them.” (TH.07 

pp. 598-604) 

“To the patient and we use this as a tool and also we do 

imagination… I ask the patient to open the hand to 

encourage him or to make him to think real, in front of 

him, do it with your sound hand and see what will happen 

now… this imagery is what we use.”  (TH.23 pp. 30-35) 

“So, we have to like transfer to a psychosocial aspect, 

maybe we can give patients some things that he can do it 

like in social things. Like, for example, what you would 
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think if you are sitting with your family now.” (TH.06 pp. 

615-617) 

As a result, MI could be used as a motivating factor to help 

improve cognitive issues such as self-esteem and confidence and 

for reinforcing positive feelings towards treatment and recovery. 

The consequences being that this could lead to improved 

functional outcomes as TH.13 suggested previously. Similarly, it 

was proposed that having an approach that improved different 

outcomes after stroke could benefit the stroke survivor during 

rehabilitation. Building trust and mutual ideas between therapist 

and patient could help enhance acceptability of the treatment. 

Subtheme four: Goal setting 

After stroke, both functional and psychological impairments 

exist, and many outcomes were taken into consideration for 

recovery. However, a therapist would need to create a mutual 

plan with the stroke survivor to help in achieving a set of realistic 

and achievable goals. This sub-theme addresses the opinions of 

the therapists based on their understanding of why they would 

want to prescribe MI for the rehabilitation of patients after 

stroke.  

 

It was noted that MI was considered helpful in improving 

mobility and functional levels in stroke recovery. Other recovery 

that could be impacted included improvements in psychological 

wellbeing, QoL, participation, and independence. During 

rehabilitation it was noted that a stroke survivor’s main goal was 
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to recover and be able to transfer; it was crucial for an individual 

to regain his abilities on being able to move from his bed and 

into his chair, moreover to be able to go to the toilet on his own. 

Although some goals can be achieved over a longer term, this 

may be a slow process, but setting realistic and achievable goals 

can help a stroke survivor envisage their recovery and be 

optimistic about achieving their goal, of being independent in 

ADL. Additionally, setting goals with the patient is a key factor in 

motivation for the use of MI. As goal setting is a general aim for 

stroke survivors attending the clinics for making improvements. 

Therapists preferred to use MI for improving functional 

outcomes, as the stroke survivor came to the clinic to improve 

his level of functional activity. Furthermore, the therapist would 

perceive this factor to be essential in helping inspire stroke 

survivors to use MI as a therapy and help motivate them to 

improve other functional outcomes and progress. Most 

rehabilitation plans for stroke survivors are for recovery as most 

patients come to the services and expect to achieve recovery 

outcomes. 

 

“The main goal for the patient is just to transfer to 

go from bed to chair or from chair to the toilet.”  

(TH.04 pp. 558-60) 

“Since I'm working here, mostly the goals are for 

functional, so, I would like, to use it, for the patient 

to be more functional because that's what they want 

to improve.” (TH.11 pp. 230-2) 
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“So, I would like, to use it, for the patient to be more 

functional because that's what they want to 

improve.” (TH.11 pp. 231-2) 

This sub-theme underpins the importance of setting goals within 

the plans delivered to the stroke survivors and how setting a 

goal may help motivate the patient in recovery, if the delivered 

therapy is effective. Setting clear personal and achievable goals, 

related to attaining stroke recovery outcomes, or prompting a 

positive attitude, assist in promoting active and positive 

behaviour to help engage successfully. It indicates that having a 

set of achievable goals can help to enhance motivation for 

recovery for the stroke survivor. Accordingly, MI could be used 

as a motivating factor to help enhance goal settings or help 

achieve planned goals in rehabilitation programmes that could 

include both physical and psychological goals. Adopting this 

method could help underpin the importance of planning 

rehabilitation, and milestones could be established to advance 

progress leading to improved functional outcomes.  

 

Likewise, it was acknowledged that goal setting in rehabilitation 

programmes is useful; for example, using MI could help motivate 

the stroke survivor to achieve goals or to improve outcomes 

after stroke and could enhance acceptability of the treatment 

and outcomes. 
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4.4.3 Summary of the results from therapists 

Therapists acknowledged that MI as an intervention could be 

delivered, with a shortlist of barriers; however, among these 

barriers, they also identified a range of factors that could 

encourage stroke survivor’s engagement in MI. They reported 

concerns about certain stroke survivor attributes e.g. cognition 

and social influences, such as education levels and private 

healthcare. The delivery of MI training as a technique in 

rehabilitation plans could be enhanced by the therapist’s 

professional skills and practical experience in MI as explained by 

therapists.  

Nevertheless, one could foresee other enabling factors such as 

motivational factors that included the stroke survivor’s beliefs in 

therapy and consequences, and the therapist’s role in prompting 

positive feelings and confidence.  

From the data, it was found that capability behavior was 

influenced by several factors: the therapist’s views and 

knowledge sources; the therapist’s skills; the ability of the stroke 

survivor to engage and the procedure of monitoring. These 

examples of enablement indicated these were methods to help 

promote desired behaviour. Regarding Opportunity, surrounding 

settings helped enhance behaviour and included social influence 

and norms and physical environment, which could help promote 

the desired behaviour. Finally, many factors that influenced 

behaviour fell under the construct of Motivation: the professional 

or therapist’s role, the stroke survivor’s belief in the treatment; 
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personal goal setting; reinforcing positive feelings, all of which 

were techniques for facilitating the uptake and use of MI.  

It was observed from the findings of this study, that few 

therapists were aware of MI use or its potential value in stroke 

rehabilitation. They described a lack of training and experience in 

delivering it in clinics with stroke patients. They suggested a 

need for workshops and training to address this necessity. 

Moreover, they recognised the role of the therapist in 

encouraging and guiding the use of MI. Other factors, such as 

the patient’s attributes and assessing and monitoring the 

progress of the intervention, could help improve the patient’s 

capability level in receiving and accepting any intervention in 

rehabilitation, and specifically with using MI.  

Two factors were identified from the data, with regards to the 

opportunity for using MI in rehabilitation. These involved the 

social influence factor and the physical environmental settings 

and context, for stroke survivors to be able to understand the 

perceptions of stroke survivors towards MI. This could help them 

plan treatment strategies within the patient’s responsiveness.  

The findings suggest that therapists need to recognise the 

influence of personal attributes, social influences and attitudes 

that could affect the stroke survivor’s adherence. Optimising the 

rehabilitation environment by providing a quiet room and 

resources such as audio and video tapes to assist training could 

facilitate the use of MI and encourage intervention acceptability 

and effectiveness. 
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Identifying motivational factors could help therapists in enabling 

the use of MI through their own professional role, which would 

help establish rapport between the therapist and the patient and 

enhance the patient’s engagement in MI. Identifying the stroke 

survivor’s social influences and attitudes towards their 

capabilities and their views about the intervention, could 

promote engagement and deal with negative experiences.  

In addition, recognising the stroke survivor's goals and 

intentions for the intervention, and having a clear understanding 

of their emotional capacity, could help highlight strategies for 

implementation. 

4.5 Results from stroke survivors’ interviews 

This section of the chapter describes the results obtained from 

the face-to-face semi-structured interviews with stroke 

survivors. There is a brief description of the study participants, 

followed by analysis of their responses from the interview data. 

Three themes emerged as key findings from the data and these 

were mapped onto the COM-B model.  

 

4.5.1 Participant characteristics 

The sample involved 12 stroke survivors undergoing 

rehabilitation. They included people undergoing either 

physiotherapy or occupational therapy or both, with a range of 

time post-stroke, both males and females of varying ages and 

differing functional and independence levels. There were eight 
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men and four women and were aged between 30 and 60 years 

(mean age of 49.20 years). The majority (58%) were in the 

chronic stage (more than six months since stroke) of recovery. 

Most of the participants (75%) experienced mild limitations in 

ADL and mobility acquired from their history of description to 

their state of condition, while approximately a quarter 

experienced moderate limitation in ADL and mobility. Just over 

half of the stroke survivors (58%) were recruited from the 

Outpatients Department (OPD) of the Educational Hospital Clinic.  

During the interviews stroke survivors were asked about their 

current rehabilitation programmes and to describe their 

persisting level of limitations to give a general overview of their 

rehabilitation programmes and what types of exercises they had 

undertaken. The demographics are provided in Table 4.4.
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Table 4.4. Demographics of stroke survivors sample. 
Demographic characteristics of the stroke survivor participants 

Age N Minimum Maximum Mean SD 
12 31.00 62.00 49.20 ±10.71 

Variables Categories Count Percentage 
Gender Male 8 67% 
 Female 4 33% 
    
 30-39 2 17% 
Age (years) 40-49 2 17% 
 50-59 4 33% 
 60 and more 4 33% 
    
Department Out-patient 10 83% 
 In-patient 2 17% 
    
 Educational Hospital Clinic 7 58% 
Centre Rehabilitation Centre 2 17% 
 Specialist Hospital (Specialist Clinic) 3 25% 
    

Stroke onset 
Acute (0-3 months) 2 17% 
Sub-acute (≤ 6 months) 3 25% 
Chronic (≥ 6 months and more) 7 58% 

    
 Left side/ischemic 4 33% 
Stroke Type Left side/haemorrhagic 4 33% 
 Right side/ischemic  2 17% 
 Right side/haemorrhagic  2 17% 
    
Functional 
level * 

Mild limitation in ADL and mobility 9 75% 

 Moderate limitation in ADL and 
Mobility 

3 25% 

Note: * Functional levels were determined based on the Nottingham Extended ADL 
scale. 
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4.5.2 Key themes  

Three themes that emerged from the data collected during the 

individual interviews. The first emerging theme related to the 

stroke survivor’s awareness and knowledge of MI and its 

benefits, and the importance of having therapists skilled and 

experienced in mental imagery (Capability). The second theme 

involved social influence or social norms, such as the stroke 

survivor’s educational level or beliefs, and environmental 

enablement to use MI for instance, the provision of video and 

audio tapes (Opportunity). The third theme related to the 

professional’s role in training stroke survivors to use MI, 

alongside the stroke survivor’s beliefs in the treatment and its 

potential benefits, the setting of personal goals and feedback, 

and stroke survivor optimism, as a positive approach indicates a 

beneficial environment for recovery (Motivation), (see figure 

4.5). Each theme is discussed sequentially below. For definitions 

of the themes, (see Table 4.5 and Appendix 4.15 codebook of 

stroke survivor themes). 
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Table 4.5. Definition of key themes for the stroke survivors semi-structured interviews. 
Definition of key themes 

Themes Definition 
stroke survivor’s awareness &  

knowledge (Capability) 

This theme included stroke survivor’s view about their level of knowledge and awareness of MI use 

in regard to its benefits and the importance of having therapists skilled in MI use. This theme fits 
within the COM-B framework concept of Capability for using MI and included how stroke survivor 

had a level of capability towards understanding the use of MI in rehabilitation. 

Social and environmental factors 

(Opportunity) 

This theme referred to the enabling or hindering factors within the individual’s situation or 

environment that may impact on the engagement process: it could be social or physical elements. 

This theme fits within the COM-B model Opportunity.  

Support and motivation factors ( 

Motivation) 

Support and motivation factors to use MI fit with the COM-B concept of Motivation and have been 

influenced by the stroke survivor’s belief in the treatment and its effects, the setting of personal 

goals for recovery and the stroke survivor’s optimism. It referred to the emotional and reflective 
behaviours that can help to establish a positive approach, which may indicate a beneficial 

environment for recovery. This is in addition to the professional role of the therapist in encouraging 

the use and instruction of MI within guidelines. 

These themes illustrated the importance of stroke survivors fully understanding the potential 

benefits of MI and how it can be applied to them as individuals. Once they have this knowledge, 

their motivation levels can be raised to provide an optimum environment for its implementation 

successfully. Further changes to behaviour can then be established for effective successful 
intervention. 
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Figure 4.2 Themes and subthemes from the stroke survivors’ interviews. 
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Theme one: Stroke survivors’ awareness and knowledge 

(Capability)  

This theme highlighted the importance of stroke survivors being 

fully informed about MI use and its’ benefits. Furthermore, it 

underlined the impact of skilled therapists being able to follow 

guidelines while training patients on how to use MI. Three 

subthemes were identified under this theme that fit within the 

COM-B framework concept of Capability and related to TDF that 

could help assess and address behavioural enablement and 

therefore enhance stroke survivor’s effective engagement in 

facilitating MI use in clinical practice. These enablement factors 

are: 1) Stroke survivor’s being aware of MI use and knowledge 

relating to its benefits to them emanating from evidence-based 

sources (knowledge). 2) The skills of the therapist delivering MI 

and their experience (skills). 3) The stroke survivor’s ability to 

practice MI effectively under supervision and with progress 

monitoring (belief and behaviour regulation) (see Figure 4.5).  

Subtheme one: Stroke survivor’s fully informed  

Stroke survivors need to be fully informed of MI use and the 

evidence available to support its use but, as can be seen from 

the following participants, their knowledge was incomplete. 

Indeed, some had resorted to gathering information from on-line 

videos, books or family sources. Alternatively, they may have 

heard of MI but were not fully aware of how it could help them, 

especially as there was little information emerging from 

evidence-based resources. This was a strong indication that 

more knowledge and evidence-based information about MI and 



 

 232 

its benefits are required before patients can make informed 

choices about using MI.  

“Yes, I know about it, and I've read about it in books, six 

years ago or more and from books my husband has learnt 

about it a lot, a lot about positive energy and imagination.” 

(PAT.11 pp. 12-17)  

“I read, yes, I have watched YouTube videos.” (PAT.08 pp. 

218-122) 

PAT.11 had read about MI in books but that was six years ago, 

and much had changed in that time, therefore their knowledge 

may have been out-of-date. The participant mentioned positive 

energy but did not relate this to themselves or to any benefits 

that may be pertinent to them. Similarly, PAT.08 gained her 

knowledge from reading and also from watching videos, but 

there was no indication that experts were providing this 

information. These may simply be the experiences of other 

stroke survivors whose condition may not be aligned with 

PAT.08’s situation. Additionally, within this theme two other 

important factors were identified that may have enabled the 

individual to use MI successfully. These factors related to the 

ability of the stroke survivors to engage in specific tasks or 

activities, and the therapist’s ability to encourage stroke 

survivors to engage in such tasks.  

Subtheme two: Therapist’s skill and experience in MI use  

The therapist’s ability to encourage stroke survivor in the use of 

MI was deemed crucial to successful and effective 

implementation. However, therapists often lacked skills, 
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knowledge and experience and were unable to guide their stroke 

survivors. There are currently no guidelines for training 

therapists’ use of MI and there is also a lack of skilled and 

experienced MI therapists in stroke rehabilitation. Participants in 

this study discussed how the therapist might be both a facilitator 

and a barrier to enabling the stroke survivor to learn how to use 

MI and introduce it more widely in clinical practice.  

According to the stroke survivors, they would feel more confident 

during rehabilitation if the therapist training them on the use of 

MI was experienced and followed guidelines for its use. It was 

suggested that there was a need to have someone who was 

trained and experienced in MI delivering the intervention and 

encouraging the use of MI, for its’ effective uptake and use in 

stroke rehabilitation clinics.  

“Yes, when she (Therapist) has experience, it’s an 

excellent way of treating me, she can make me believe in 

myself and have confidence in her, there’s a connection 

between me and her to achieve progress.” (PAT.11 pp. 98-

100). 

“I feel that if (therapist) encouraged me on imagining 

movements, it would help me more.” (PAT.02 p. 99). 

“Months ago, she (Therapist) said, “You should try this. It’s 

really good. It works, and you know, I've seen it, you 

know, with a lot of doctors before or therapists. They said, 

“You have to. It’s all right. Try it.” (PAT.10 pp. 297-301). 
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“Yes, the therapist should be qualified to do this or I would 

not do it, and I should have training before doing that.” 

(PAT.02 pp.  130-134). 

It can be seen from PAT.11’s comments that they had confidence 

in their therapist and that they believed that the intervention 

was right and suitable because the therapist was knowledgeable 

and experienced. The participant was willing to try new 

therapies. PAT.11 believed they were working together as a 

team to achieve progress. However, PAT.02 did not have the 

same support from their therapist, even though they had a 

positive attitude towards MI; they felt that the therapist needs to 

be trained and so does the stroke survivor. PAT.02 would not 

have confidence in an unqualified therapist, however, PAT.10’s 

quote illustrates how evidence of successful MI intervention and 

the therapist’s encouragement can motivate patients to use it. 

Subtheme three: Stroke survivor’s engagement in MI use 

and monitoring  

The ability of the stroke survivor to engage in MI training, due to 

cognitive impairment or difficulties with MI, was also raised as a 

concern, as it was felt this could hinder them in developing the 

required skills. This indicated the need for the monitoring of 

progress and follow-up feedback. Not only would this confirm the 

ability to image but would also to encourage stroke survivor to 

know support was available. The following participants 

commented on their limitations. 

“For me it's numbers, I don't remember my date of birth, 

all my children’s dates of birth, I have to ask about my 

mobile password I cannot remember it, and my medicine 
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time, if nobody is sitting beside me I can take my medicine 

every 15 minutes, and I don't remember; especially old 

people, they always forget.” (PAT.08 pp. 457-462). 

“They should explain it to me with clear instruction so I can 

understand.” (PAT.07 pp. 73-78). 

PAT.08 reported that, her memory was not very good, and they 

needed help with remembering dates of birth, passwords and 

even the time to take her medicine. The participant commented 

that this was common in older people, but that it could also be a 

factor in stroke survivors of any age. PAT.08 mentioned that 

they needed to have someone around to help her/him and it was 

clear from their perspective that they might have had difficulty in 

using MI without support. Furthermore, PAT.07 needed to have 

everything explained in very simple terms so they could 

understand. It was likely that they too needed ongoing support 

to enable them to benefit from MI as described by PAT.07. 

By adopting a follow-up and feedback iteration scheme, this 

meant that it is more likely that stroke survivors will continue 

with MI as they will feel supported and helped to overcome any 

difficulties, they may have in implementing the intervention. 

Theme two: Social and environmental factors 

(Opportunity)  

This theme featured two important factors related to the 

individual’s ability and their surroundings, which could facilitate 

the effective delivery of MI. These factors fit with the COM-B 

concept of Opportunity and are related to the TDF framework 

which addresses behavioural enablement in facilitating MI use: 
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1) Social influence or norms e.g., common knowledge among 

society with elimination for externalities such as individual’s 

belief in a taboo or a value. Further, may relate to stroke 

survivors’ educational level, age or having someone with them in 

life (carer) in addition to taking into account the stroke survivor’s 

transportation facility to and from appointments. 2) Physical and 

environment settings which included the availability of 

appropriate videos and facilities (e.g. a quiet room) and MI being 

used as a time-effective method e.g., requires less time in 

therapy or training (see Figure 4.6). These factors supported the 

possibility of stroke survivors being able to be trained in the use 

of MI. It is likely that these two domains from the TDF 

intervention functions within the COM-B model that are linked to 

Opportunity can help assess and enhance the use of MI.  

Participants described different types of barriers and facilitators 

within this theme, related to social influence or social norms that 

may impact on their lives and decisions, for example, they would 

be less likely to accept MI training as a therapy with the belief or 

common knowledge that therapy must be passive and involves 

machines. Another stroke survivor may be more likely to use MI 

once supported and well informed by their carer or a family 

member or social community. Furthermore, there was an impact 

of the physical environment or settings and the availability of 

resources as to whether stroke survivors were willing to be 

trained to use MI. Personal qualities that a stroke survivor might 

possess (e.g., being educated or being self-dependant) that 

might enhance their use of MI, equipment or resources that may 

help in acquiring MI skills. 
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Stroke participants explained that when their education levels 

were poor or people were more dependent on their carers, 

especially those with older demographic features, there was less 

likelihood of accepting the concept of MI, especially where 

patients might never have heard of it or had the chance to 

experience MI. This suggests that some stroke survivors may not 

readily accept such new treatment strategies, compared to the 

more familiar passive treatments provided for example 

therapeutic strengthening exercises in the gym or therapeutic 

functional electronic stimulation. To overcome this barrier, the 

therapist’s role was deemed important in explaining to the stroke 

survivor what MI use is and how they benefit from its training.  

“According to their level…depending on their education and 

social community, we have to proceed one by one to let 

them understand.” (PAT.11 pp. 184-186) 

“I see people, I see in the market and street, and in 

cinema and parking, no one is helping them, they only help 

themselves, depend on themselves.” (PAT.07 pp. 120-121) 

From the participant’s comments, PAT.11 explained that stroke 

survivors with lower levels of education, could find it difficult to 

understand what is required of them. This requires individual 

attention as stroke survivors are not sharing the same difficulties 

post-stroke and, accordingly, some may need more support than 

others in accessing MI. Furthermore, PAT.07 highlighted the lack 

of support for people, who may be struggling with daily life 

activities, and noted they may be left to depend on themselves 

with the absence of any carer support around them. They 

explained that the society and the community often failed to 

offer support to their healthcare services and illness needs.  
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Either negative or positive pressure from social norms including 

a person’s beliefs, cultural and personal’s values, may challenge 

any intervention process or an individual’s decision making and 

acceptance of any new treatment that they undergo. However, 

well-informed research evidence and their demonstrations could 

power the acceptance and engagement for stroke survivors.  

Participants explained that it would be useful to have equipment 

to demonstrate the techniques, such as videotapes and 

audiotapes to supplement the MI training. These could help 

stroke survivors visualise the effects of MI for themselves. Most 

participants agreed that the availability of such resources could 

help them use MI more frequently and more effectively. This 

factor was verified by the opinions of some participants, who 

clearly viewed this factor as an asset for improving their practice 

of MI. It was explained that the practical experience of using MI 

in clinical practice through relevant training for the therapists, as 

well as changing and modifying the physical and environment 

settings within treatment areas and centres that can help deliver 

MI training more effectively in rehabilitation. This participant 

would have liked to have videotapes to reinforce the training in 

MI use: 

“According to the personality, visual, sensory or kinetic, I 

like to see and listen, visual and oral, yes, the video will 

speak, right? Yes, this is both visual and oral, and she will 

illustrate.” (PAT.08 pp. 304-314) 

“If there is a video I can see.” (PAT.03 p. 129) 

There was clearly a need for some sort of provisional instructor 

instruments such as visual stimulation or audio stimulation to 
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encourage and reinforce training in MI intervention. This 

reflected the way in which people learn as it covered learning 

styles. PAT.11 wanted reassurance that the instructions would 

include sound and PAT.03 was particularly interested in the 

visual aspect. However, the environmental context and resources 

were dependent on the facility and organisation offering the 

health care services; this may hinder the acceptance of MI in the 

case of the stroke survivor’s rehabilitation programme.  

Theme three: Support and motivation factors (Motivation) 

This theme captured factors necessary to change intervention 

behaviour required for using MI and was an important 

component of the COM-B model in terms of facilitating change 

behaviour. In this theme, the stroke survivor’s belief in the 

treatment and its benefits was considered important; this was 

also one of the TDF domains linked to Motivation behaviour.  

There was a focus on setting personal goals for recovery and the 

patient’s optimistic outlook. Furthermore, the therapist’s role 

was believed to be an important factor in instructing MI use (see 

Figure 4.5). These factors could help create a positive approach 

to indicate a beneficial environment for recovery. Furthermore, it 

was believed likely to enhance a stroke survivor’s motivation in 

using MI more frequently. 

Subtheme one: Positive attitude and confidence 

Firstly, positive emotions (e.g., positive attitude) and confidence 

may motivate the stroke survivor to strive towards greater 

recovery. Stroke survivors revealed the importance of 

establishing, achievable goals to enhance recovery. In addition, 
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there were suggestions from participants that their belief in their 

abilities and the benefits that they could obtain from 

rehabilitation could affect their recovery. Moreover, the belief 

that MI could affect feelings of happiness, alongside improving 

confidence and motivation, was expressed frequently. Although 

compounded by age, confidence needed to be addressed and as 

PAT.08 noted, MI could assist with this. The participant gave an 

example by linking the confidence loss to an older person falling, 

unlike a child who bounces back. The participant was also 

excited, as it was a new intervention that gave her hope.  

“When you're old, and you fall on the ground it is different 

from a child falling, but if there is confidence everything 

will change.” (PAT.08 pp. 567-568) 

“I think first it improves confidence.” (PAT.08 p. 559) 

“I am so happy because it's new and she (Therapist) will 

do something new. Yes, I'm so excited.” (PAT.08 pp.  218-

122) 

Other participants were optimistic about MI and clearly saw it as 

having the potential to increase motivation and positivity: 

“Motivation is the most important thing, it makes you 

believe and trust in imagination, what is the motive if it's 

all positive it will change your mood, and it will make you 

optimistic.” (PAT.11 pp. 346-348) 

“I feel optimistic to do some imagery, it could be effective, 

with God’s will, I, will improve, for sure.” (PAT.02 pp. 170-

80) 
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As seen above, PAT.08 was excited about the potential of MI and 

both PAT.08 and PAT.02 showed a very positive attitude towards 

imagery. This could indicate that there was already motivation 

involved and these stroke survivors believed that using MI would 

help them improve.  

Subtheme two: Therapist’s and family’s role  

Stroke survivors expressed the importance of having a therapist 

to encourage, support and guide them in using MI more 

effectively. They also acknowledged that very few therapists had 

offered the use of this technique. A professional was deemed an 

important ‘enabler’ to facilitate and guide MI training. These 

participants had not had any advice or guidance about MI  

“At hospital nobody asked me to do this to improve my 

movement. “(PAT.01 pp. 50-54). 

“No therapists have told me about MI, and I have not been 

encouraged by them to do it.” (PAT.09 pp. 32-33). 

Neither PAT.01 nor PAT.09 had received any advice or support 

from the therapists or hospital about the potential benefits of MI. 

Yet other participants had received support and encouragement 

from family members: 

“I and my husband read a lot, he does the mental imagery 

training, I always imagined positive things, and he's 

always optimistic... I gain my strength from him…I can 

now stand on my legs, I didn't think negatively, I was 

always in bed but thinking positively in my mind started to 
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help me with this positivity, and thank God I now can walk 

and can move better than before.” (PAT.11 pp. 274-82) 

PAT.11 had benefited from the support of her/his husband, who 

had put himself in the position of a therapist, reading about MI 

and learnt the technique. The participant commented that they 

had always had a positive attitude and her/his husband had been 

optimistic about their recovery. The participant believed that MI 

had helped them regain their mobility and they attributed this to 

positive thinking. However, without the support of someone else, 

their husband in this case, it may not have had the same 

positive outcome.  

Subtheme three: Stroke survivors’ belief  

In addition to having the support of family members or 

rehabilitation professionals, MI use and training was also seen to 

be influenced by the stroke survivors’ belief in the therapy they 

underwent. Engaging in training, having positive feedback and 

seeing the results could help enhance recovery. For example, in 

stroke survivors who had used this technique, there was a belief 

that practising MI had been useful, that it wasn’t too difficult to 

do and that practice improved confidence. In contrast, believing 

that a specific intervention or training was of no benefit, or 

unnecessary, may result in a loss of confidence and negative 

attitude towards the intervention. The following participant had a 

firm belief that MI had helped them and would not have 

improved without this intervention. Psychologically, they felt 

hopeful that they would return to their pre-stroke job. 

 

“Some people lost faith in the training when she came 

more than twice, and there is no improvement, in coming 
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here for 2 years, I'm telling them that I'm better now, and 

if I didn't come here, I was not going to improve. I want to 

go back to my old life, want to go back to my work, it 

stopped me from teaching, they transferred me to 

administration work, but I want to go back to my students, 

I don't like sitting at a desk.” (PAT.08 pp. 541-551) 

Subtheme four: Personal goals settings  

Having a stroke can be life changing but PAT.08 discussed her 

determination and positive attitude, which meant that they could 

see signs of improvement. These may have taken a long time to 

happen, as this is a slow process, but they remained optimistic 

and still had sight of her/his goal, to return to the job they had 

before her stroke. Having strong personal and achievable goals, 

related to attaining stroke recovery outcomes or prompting a 

positive attitude, promoted active and positive behaviour to 

engage successfully in rehabilitation. This suggested that setting 

personal and achievable goals may help enhance motivation for 

MI use and stroke recovery. 

“Did find it actually effective. Yes, I like, about it that I 

actually saw the improvement. So, I like it somehow.” 

(PAT.10 pp. 587-594) 

“When I imagine it helps me to make my mood better.” 

(PAT.07 pp. 148-155). 

“When I imagine that I could move my hands, this would 

make me relaxed and happy.” (PAT.09 pp. 186-191). 
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As PAT.10 noted, seeing improvement could make a difference to 

continuation of the intervention. Not only did it help them 

physically, but also psychologically, as they commented that it 

improved his/her mood. These findings illustrated how MI had 

the potential to work at a psychological as well as a physical 

level following stroke. For instance, PAT.09 spoke of how it made 

them happy and relaxed just to imagine they could move their 

hands. It provided hope and had an impact on their mental 

wellbeing. 

4.5.3 Summary of results  

For the factors enabling the Capability, Opportunity and 

Motivation concepts of behaviour within the COM-B model to 

work, several intervention functions need to be present. It was 

found that MI intervention use could, include education (being 

fully informed), persuasion (raising positive feelings), coercion 

(creating a time-effective therapy that could be applied outside 

clinics), training (workshops), environmental restricting 

(modifying settings), modelling (monitoring) and enablement 

(encouraging). 

In this data, ‘Capability’ behavior was influenced by several 

factors, such as stroke survivor’s awareness and knowledge 

sources; therapist skills, and the ability and attributes of the 

patient. Enhancing education, training and patient monitoring of 

these functions could help implement MI in stroke rehabilitation. 

These examples of enablement suggest potential routes and 

mechanisms for promoting the use of MI in clinical stroke 

rehabilitation.  
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Regarding ‘Opportunity’, it was suggested that the use of MI 

might be enhanced by environmental and contextual factors in 

the surrounding setting, including social influences and norms; 

and the physical environment which could help promote the 

desired behaviour change in people who survived strokes and 

therapists providing stroke rehabilitation. Modifying existing 

environmental settings and providing quite rooms equipped with 

visual and audio aids could help MI be used as a time-effective 

technique, and enhance its training, which could be key functions 

for MI intervention implementation.  

Finally, ‘Motivation’ included several factors that might influence 

behaviour and facilitate the uptake of MI: the stroke survivor’s 

belief in the treatment; personal goal setting; the therapist’s role 

and family support. Optimism could be created by the therapist 

encouraging MI use and enhancing positive feelings, this will 

help improve intervention delivery.  

In general, it was observed that participants were very optimistic 

and motivated to use MI to help them recover. They 

acknowledged the potential benefits of MI in their recovery but 

wanted the techniques to be taught by an experienced therapist 

who could encourage and guide them in its use. These findings 

highlight the importance of stroke survivors fully understanding 

the potential benefits of MI and the need for individually tailored 

training programmes with clear goals. Once stroke survivors 

understood the value of MI and its potential to aid their 

individual recovery, motivation levels could be raised providing 

the optimum environment for teaching and learning and clinical 

implementation (i.e., training them to use in clinical practice). 
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Understanding the potential for novel rehabilitation interventions 

such as MI to be introduced clinically from the stroke survivors’ 

perspective could help to identify and address potential barriers 

to implementation and assist therapists in planning treatment. 

This could also encourage engagement and reinforce stroke 

survivor’ beliefs in achieving their goals.  

Although MI use was presented as novel, no barriers that 

couldn't be overcome were recognised. The factors that were 

perceived as barriers were no different to any other therapy type 

of physiotherapy or occupational therapy (e.g., access, 

instructions, education with support of a carer). 

Results suggested that stroke survivors were opposed to 

therapist’s views in using MI, taking in consideration that 

patients are more self-motivated, keen to recover and looking 

for solutions for their problems and so are their carers. Stroke 

survivors may be more prone to actively directed therapies and 

may looking for any information that helps to lead them to 

therapies and recovery solutions. MI was not an unfamiliar 

concept to stroke survivors, rather, one that they had already 

explored with family members independently or friends, with the 

hope for the potentials to introduce such a technique with 

patients.

 

4.6 General discussion 

4.6.1 Interpreting the findings 

The main aim of this study was to explore the points of view and 

insights of therapists as well as stroke survivors in Saudi Arabia 

regarding the use of MI in stroke rehabilitation. It aimed to 
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identify the factors affecting its’ use in clinical practice. The 

therapists in this study had been in practice between four years 

and 20 plus years, and the stroke survivors interviewed were 

aged between 30 and 60 years. Most were at a chronic stage in 

their recovery and had been receiving rehabilitation for more 

than six months. The results of the study cover mostly the 

Eastern province out of the 13 provinces, for that the findings 

cannot be generalised across all of Saudi Arabia. 

A key finding from this study was that the stroke survivors were 

more receptive to MI use than therapists realised. They were 

looking for solutions to recovery and willing to try anything, as 

well as willing to give things a go and try out new therapies to 

help them recover. Clearly there were more opportunities to 

utilise the benefits of MI in stroke rehabilitation and recovery 

than previously considered, and therapists should be trained to 

do so. Therapists sought to obtain more guidance on how to 

overcome barriers presented with MI use and stroke training.  

Enablement factors for MI use were highlighted by many 

therapists as a new approach in rehabilitation in Saudi Arabia, 

however the value of its’ use, and the necessary strategies for its 

future implementation in stroke rehabilitation were still lacking 

and not explicitly clear. Therefore, updating relevant MI 

knowledge, skills acquisition, regarding MI use training, which is 

currently lacking in literature, could assist in using MI more 

effectively in stroke rehabilitation. Furthermore, recognising 

facilitators that might enable MI delivery in clinical practice that 

includes improving the practice environmental settings and 

acquiring up to date professionals’ training. This notion is 

reinforced by Walshe’s (2002) report, which highlighted the 
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importance of identifying factors for successful implementation of 

interventions in the healthcare field such as improving skills of 

professionals, availability of space, provision of equipment and 

monitoring patients during treatment. Additionally, findings 

suggest that, during rehabilitation, stroke survivors would feel 

more confident if the therapist training them on the use of MI 

was experienced and followed guidelines for MI use. The findings 

suggest that it is essential to have someone who is trained and 

experienced in MI delivering the intervention and encouraging 

the use of MI, for its’ effective uptake and use in stroke 

rehabilitation clinics. The COM-B proposes that the following 

interventions should be considered (Bartholomew et al., 2011) 

for training the therapist: CPD for updating skills, training 

courses, and the availability of workshops. Therapists should 

encourage and support MI training, and the lack of knowledge 

about the intervention and not enough expert therapists had 

disadvantaged stroke survivors from MI use in Saudi Arabia. Yet 

other participants had received support and encouragement from 

family members. Once these factors are in place, initiation is 

needed in regard to strategies and developing guidelines for 

clinical practice to help implement these interventions (Aljojo, 

2017; Davis & Taylor-Vaisey, 1997).  

The therapists involved in this study were generally positive 

about the benefits of MI and reported that it was potentially 

effective, especially for stroke survivors within the age range 

interviewed. However, most therapists were taught very little 

about MI as part of their clinical training, which meant they 

lacked the knowledge and skills in using it. Concerns related to 

their clinical reasoning, decision-making, and behaviours that 

guided their beliefs during their work with patients. It was noted 
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that more education was needed for entry-level practitioners and 

continuous professional developmental programmes alongside 

the re-structuring of environmental settings to help enhance MI 

training and guidance into its use.  

These findings are in line with several studies that have looked 

at this issue including both professional developmental skills, and 

environmental settings in relates to successful implementation of 

interventions (Iles & Davidson, 2006; Jette et al., 2005). Salbach 

et al. (2007) investigated to identify therapists’ different levels of 

barriers that impacted on their judgments in physiotherapy 

implementation EBP for stroke survivors’ rehabilitation. The 

authors in the study approached 270 physiotherapists providing 

health care services to stroke survivors, through a postal survey 

in Canada, their findings identified factors impacting 

physiotherapist-implementation of EBP in current practice this 

included both personal barriers (e.g., education, perceived role, 

and confidence) and organizational barriers (e.g., support and 

resources). The findings showed a lack of education, poor 

awareness in research relative to their physiotherapist role in 

EBP, as well as lack of confidence in applying EBP in practice. 

Other barriers were related to organizational levels such as 

limited access to online resources, and inadequate expertise in 

the field or poor support of experts in the field. These barriers 

made it difficult to enhance research use by clinicians.  

The findings from this study shows that for experienced 

therapists, some of the crucial factors that enable the effective 

implementation of MI use at clinical level includes professional 

training courses as well as workshops and consultations with 

experienced MI trainers and specialists in MI training, to offer 
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the therapist enough exposure in specialist settings, knowledge 

in training and proficiency to practise MI confidently and 

effectively. Examining different challenges, considering the 

position and emerging opportunities within practice as well as 

broadening the role of therapists in research and public health, 

may help to progress skills in the profession. It may also be 

useful to promoting intervention plans such as training on the 

use of MI, which are essential for the therapist's confidence in 

delivering interventions in practice (Bright et al., 2015). 

Additionally, once their knowledge and competence includes 

adequate clinical skills and training, then confidence in the 

professional use of MI can be established (Wijbenga et al., 

2019).  

Additionally, another important finding in this study was that 

therapists often pointed out that the stroke survivor’s attributes 

were a primary factor in pursuing active MI engagement. Stroke 

survivor’s attributes can include (e.g., their health conditions, 

stroke survivor’s ability to image and stroke’s severity). 

Therapists were unsure whether stroke survivors would be 

receptive to MI, especially those who were used to more passive 

rehabilitation techniques. This belief deterred the therapists from 

attempting MI therapy with their stroke survivors. According to 

Braun et al’s (2010) framework, which gives an overview on how 

MI may be integrated with physical exercise with stroke, 

successful engagement in therapy needs to undergo an essential 

screening process of the patient’s capacity prior to MI training 

using clinical judgment to determine whether the patient has 

adequate mental capacity to engage in MI. The authors suggest 

various attributes within stroke survivors that could deter MI 
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training. These limitations included impaired divided attention, 

poor working memory and reduced motivation, which are 

essential for following the therapist’s instruction directing the 

process of imagery training. They also explain, as with any other 

interventions that during therapy the stroke survivor should be 

active and able to participate in the rehabilitation activities for at 

least ten minutes. This is also based on findings from Malouin et 

al. (2004-b) which report a relationship between stroke 

survivors’ memory and MI training and their effect on their 

motor improvement after training and follow up.  

Malouin et al.’s (2004) findings support the view that controlled 

information in working memory helps sustain mental practice 

ability and therefore improves outcomes. The study also 

reported that therapists listed some attributes that may act as 

barriers to the patient completing their therapy, such as pain, 

depression, and cognitive impairments. However, Bright et al. 

(2015) and Lequerica et al. (2009) identified that the therapist 

plays an essential role in stroke survivor engagement by 

constructing the process around the stroke survivor’s abilities 

and planned goals. The findings of this study also suggest that 

goal setting is an essential motivator during rehabilitation and MI 

training. Therapists highlighted the importance of setting goals 

within the plans delivered to the stroke survivors and how 

setting a goal can help motivate the stroke survivor in recovery, 

if the delivered therapy is effective. Both therapists and stroke 

survivors in my study believed that setting achievable personal 

goals pertaining to the stroke survivor’s needs may help 

motivate further recovery and engagement during MI training.  
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Stroke survivors might differ in needs, in that some may have 

mild disability or undergo a short inpatient stay, which differs 

from the needs of a stroke survivor, for example, with an acute 

onset, severe permanent disability or those with chronic or 

progressive disability admitted from the community. This in 

return, may impact on the processes for goal setting and on 

outcome improvements. This in line with Playford et al.’s (2000) 

study exploring views of 16 staff from different settings (e.g., 

therapists, nurses and doctors) working in a variety of 

rehabilitation settings on the goal-setting process, through a 

goal-setting workshop venue. Their views revealed that goal 

setting was a very satisfactory process for the professional team 

but needs to acknowledge the patient’s needs to achieve further 

success in outcomes. Parry (2004) identified physiotherapy goal 

setting in stroke rehabilitation settings, through the method of 

analytical conversation reading of video-recorded treatment 

sessions with 21 stroke survivors and ten physiotherapists. The 

findings suggest that goal-setting processes were infrequent in 

the rehabilitation programmes and failed to maximise patients' 

involvement within these. It is essential those patients get 

actively involved in goal setting, and that the goals need to be 

appropriate, realistic and measurable to help achieve progress 

and recovery in rehabilitation (Wade, 2009). Further, there is a 

need to encourage goal setting, as this may contribute to 

improving practice, guidelines and education. Goal-setting is a 

primary plan for action and one of the most important points in 

MI use that motivates the individual’s performance to the desired 

movement, and helps simulate the pictured ideal approach of the 

intended effort of the task.  



 

 

253 

Another key finding from this study was that some stroke 

survivors underwent treatments to help them in recovery that 

were only available at that time, by way of usual clinical care in 

rehabilitation within the context of healthcare provided services. 

These available treatments could have included strategies of 

Bobath and PNF concepts, in addition to the application of electro 

therapy, thermal therapy and hydrotherapy mainly considered as 

therapies that require patient’s passive engagement only 

(Higgins, 2008). Unlike other therapies that require a more 

active role from the patients such as strengthening therapeutic 

exercises and cognitive based strategies which include action 

observation and virtual reality therapy.  

The findings from this study suggest that stroke survivors were 

in favour to more therapies including the therapist handling them 

where they are the passive recipient in the session such as 

undergoing a session of electro-therapy, hydrotherapy or 

thermal therapy. 

However, there were a few stroke survivors who were driven 

more towards self-management, where they were keen to 

investigate other options for therapies besides the conventional 

ones. They explored their options through accessing online 

resources, which involved them being more active and 

independent such as training in MI. This is in line with a study by 

Elwyn et al. (2012) that reported that shared decision making 

can exist within three steps of their applied model, and this could 

help guide therapists and clinicians in addition to the healthcare 

providers or care centre into considering what matters the most 

for patients when making choices and preferences regarding 

supporting interventions. These steps included Choice talk; 
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informing the patient about the interventions options that are 

available and Option talk; a supportive atmosphere for treatment 

discussions. The last step covers Decision talk, which refers to 

supporting preference and deciding what is the best of the 

available interventions. The authors have reported what were 

meaningful and acceptable as treatment concepts from a 

patient’s perspective. Patients are mostly familiar with having a 

passive role in care, rather than being involved in discussion that 

can involve the process of decision-making regarding types of 

treatments available to them. It is important to note that, 

according to this study and reported findings, decision-making 

plays a key role in patient’s engagement and the success of the 

intervention to enhance better outcomes of recovery.  

Therefore, the findings need to be communicated to therapists, 

hospitals, and with patients who are willing to use MI in the 

future, as well as to the training programmes instructors 

delivering professional education for therapists. The support of 

the hospital or care centre is also necessary for success. Beliefs, 

attitudes and behaviours (Epstein and Paters, 2009) can 

positively impact through proper diffused publicized information 

(evidence-based) and health promotion marketing for health 

awareness and advertising though channel into healthcare 

organisations and services.  

In summary, therapists must feel confident in their MI training 

by expanding their knowledge, skill and gaining more experience 

in MI use. They need to understand the benefits of MI use, have 

the support of their workplace, and believe that the stroke 

survivor is receptive to treatment, in order to implement the 

treatment successfully. Both the stroke survivor and the 
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therapist must perceive the set goal as achievable. It is 

suggested that the mind-set of therapists need to change if 

stroke survivors are to benefit from MI treatment.  

 

4.6.6 Strength and limitation of the study 

The study has several limitations including available time and 

ethical considerations. In terms of time, recruitment and data 

collection needed to be conducted within three months on site in 

Saudi Arabia due to practical issues such as student’s visa 

retention status. This may have created a built-in bias as the 

nature was to recruits therapists who knew something about MI 

in general, rather than those experienced in its use. There were 

also few therapists available with any knowledge of this 

intervention.  

Similar to the therapist issue, at the time the study was 

conducted, the participating facilities were running low on stroke 

admissions, specifically, the third facility from which only two 

stroke survivors were recruited. Most of the participants who 

agreed to take part had heard of MI but had not used it or 

experienced it in rehabilitation settings. It may be that a 

different sample may have included more participants with 

experience of MI in their rehabilitation, thus, rich data much 

better insight into MI may have been gained.  

Time restriction in obtaining ethical approvals from Saudi 

facilities and their ethics committees was a limitation to up 

taking this research, resulting in delays. The studies were also 

carried out in two languages, English and Arabic, therefore 

allowing time for translation, and data analysis proved 

challenging. 
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These factors affected recruitment of a larger sample size in the 

study, limiting the amount of data and generalisation to a 

broader population, which may reflect actual experience 

(Rahman, 2017). This study mainly focused on the experience of 

MI use rather than the cultural context. However, culture 

influenced the data collection resulting in fewer representative 

responses in both samples. The research was conducted in the 

Eastern Province of Saudi Arabia, which is very diverse, both 

culturally and socially. Results may have differed if carried out in 

other more central regions of the country and different complex 

health care systems. Although, the data collected could have 

reflected response rates from cultural and social variations yet, 

the data has reproduced responses that are representative 

samples in ingenuous communal health care facilities that 

empowers a sample into being more reflective towards a higher 

reasonable rate than the ones produced from central regions 

with a more complex facility and a less diverse culture. This 

could help the research become more factual and consistent with 

what the cultural and society beholds and produces more 

balanced and variable views as possible. 

Data triangulation was applied at several levels while conducting 

the study to warrant validity, in terms of involving another 

researcher’s coding match up, and mapping of the findings to the 

COM-B framework. However, bias can occur during data 

synthesis or data collection stages. Validity was ensured in this 

study, in the data processing stage, by repeated data refining 

and coding, cross-referencing with another researcher’s coding, 

checks in applying code mapping, and accuracy checks for 

underlining the reflective themes into an existing framework.  
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4.6.7 Clinical practice implications 

The findings can be used to inform the development and 

improvement of MI protocols, frameworks, and guidelines for 

professional therapists and healthcare teams involved in stroke 

rehabilitative programmes. In order to help implement MI in 

stroke rehabilitation in Saudi Arabia, there is a need to establish 

training courses that offer instruction on how to deliver MI 

technique in clinical practice. The training needs to cover patient 

attributes that can help or hinder MI treatment (Krakow & Zadra, 

2006). Assessment tools need to be available to evaluate patient 

level and capacity of MI training and progress, in addition to 

providing instructive visual and audio guides to help train MI and 

be able to make modifications to the training environment and 

context of delivering MI in healthcare services. 

Social influences including education, age, community and the 

cultural context, may also play a role in stroke survivor’s beliefs, 

as acknowledged by Horne (1999). Thus, the environmental 

settings and social factors need to be supported to help enhance 

the patient’s engagement in MI use. Appreciating and 

understanding the potential benefits of MI in stroke recovery 

may motivate stroke survivors, since a positive attitude provides 

an optimum environment for learning and MI implementation. 

This could be rectified through social marketing and public health 

care awareness campaigns. Therapists must also have the 

support of their workplace and believe that the stroke survivor is 

receptive to treatment. 

According to Griffiths et al. (2009), who discussed the 

integration of health and social promotion through the effective 

use of resources and the impact of intervention on health and 
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recovery, great value may be provided in applied health practice 

through further health awareness marketing and publicity. 

4.6.8 Research implications 

Research should explore psychological improvement and benefits 

from MI training with stroke survivors, for example its impact on 

self-esteem, confidence, positive attitude and mood.  

Future research should further explore the use of MI with 

therapists who have used MI in their clinical practice, such 

repeating this focus group study with more experienced 

therapists who have experienced the effective use of MI in stroke 

treatment. Consequently, this may enable researchers to 

construct a solid MI clinical training basis that comprehends an 

approach of conceptualised practical guidelines, rather than 

assumed theorised principles. Evaluating the most effective way 

of training therapists, studies that measure the effectiveness of 

implementation strategies e.g., clinical observations and clinical 

opinions among experts of therapists representing MI in the field 

of stroke rehabilitation could provide crucial clinical evidence and 

identify limitations and strengths that are vital to contribute to 

the success of MI training in practice.  

Finally, the findings have informed the development of a Delphi 

survey, presented in Chapter Four, to develop best practice 

guidelines for healthcare professionals involved in delivering MI 

in stroke rehabilitation. This study could be used as a basis for 

promoting therapists’ knowledge and skills in using MI and 

training in its use. Additionally, stroke survivor' attributes and 

facilitators to successful delivery, including motivational and 

social and environment factors, can be further explored.  
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There is a need for therapists in clinical settings to promote their 

levels of awareness and knowledge of research relating to 

adapting evidence in their practice. Additionally, therapists need 

further training in evidence-based practice interventions. 

Moreover, the findings suggest that lack of intervention 

integration through EBP is mainly due to readiness of prevalent 

knowledge which is provided though many bodies to the 

professions, for example the Saudi healthcare educational body 

which continuously provides training courses and professional 

workshops, but in some cases the lack of availability and delivery 

to theses training topics, can be due to not having enough 

experts in the field to help deliver these prevalent innovations at 

the moment. As well as absence in developing skills of research 

in evaluating the given evidence concerning interventions such 

as MI use (Eraut, 2000). 

This issue is critical and needs to be furthered explored, to help 

prime and develop a culture of research and a multi-disciplinary 

research environment and to cultivate this within the field of a 

healthcare educational body to improve knowledge in Saudi 

Arabia.  

4.7 Conclusion 

It is important to recognise views, attitudes and behaviours 

towards the use of MI since it helps therapists to better 

understand MI and its potential benefits to stroke patients. 

Appreciating the potential benefits of MI in stroke recovery may 

motivate stroke survivors in its use since a positive attitude 

provides an optimum environment for learning and implementing 

MI. 
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Despite the methodological limitations of the study, it is the first 

to provide valuable insight information into how therapists in 

Saudi Arabia perceive MI use. Furthermore, the study provides a 

starting point for researchers to examine barriers to clinical 

implementation of MI in stroke rehabilitation.
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A Delphi Survey; 
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5.1 Introduction 

This chapter presents the results of a Delphi survey; a consensus 

process to inform the development of best practice guidelines for 

MI use in stroke rehabilitation clinical practice in Saudi Arabia. It 

includes a brief description of the approach to the Delphi study, 

including a general definition of the Delphi survey, and the 

advantages of using this technique. The chapter then describes 

how the Delphi survey was conducted, the criteria for participant 

selection, the location and timescales. An overall summary of the 

findings is provided, alongside a discussion of the process and 

findings in relation to the existing literature. 

5.2 Aims 

This Delphi survey aimed to establish best practice 

recommendations for MI training and clinical implementation 

based on expert opinion. Additionally, it set out to identify, a) 

the skills and training therapists need for enabling MI use, b) the 

equipment required to facilitate the use of MI in stroke 

rehabilitation, c) the attributes stroke survivors need to engage 

successfully in MI, and d) the minimum standards required for 

training therapists in MI for use in stroke rehabilitation.  

5.3 Methods 

5.3.1 Technique type and aims 

A modified Delphi technique was used to meet the study’s aims 

(Keeney, McKenna & Hasson, 2011; Williams & Webb, 1994-a-

b). This differs from the classical Delphi technique in that it 

involves a focus group discussion in round one. In this study the 

first round of the Delphi was replaced by findings from the two 



 

 

 

263 

earlier studies in this thesis; the first was the systematic review 

and the second, the qualitative study including four focus group 

discussions with therapists and 12 stroke survivor interviews 

both conducted in Saudi Arabia. The data from both studies 

helped inform the construction of the Delphi, to obtain the 

opinions of experts on the use of MI (Keeney et al., 2011; 

Walker & Selfe, 1996).  

5.3.2 Formulation of Delphi Statements 

Findings from the literature review (Chapter Two) and the 

qualitative study (Chapter Three) highlighted the importance of 

having best practice guidelines for implementing MI in clinical 

practice. This study aimed to establish key factors and a 

rationale for their use in implementing MI in clinical practice 

based on a synthesis of the findings from the two studies. The 

findings were used to formulate assumptions about items 

essential for training the therapists and implementing MI in 

clinical practice, which were subsequently verified by a panel of 

experts. See Appendix 5.1 for an example of the Delphi survey. 

Synthesised data extracted from the TIDieR checklists for studies 

included the systematic review were examined and crossed 

referenced with existing literature/other published systematic 

reviews. The data included the ‘how’, ‘when’, ‘where’, ‘what’ and 

‘why’ TIDieR items that are necessary for implementing MI in 

practice. These items were then grouped under a series of 

headings concerning MI use and implementation and drafted into 

a comprehensive list of statements. The themes from the 

therapists’ focus groups and the stroke survivor interviews were 

then cross referenced with the data from the systematic review 
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and the statements were refined in discussion with the 

supervisory team to form the survey. 

5.3.3 Ethics 

Ethical approval was obtained from the University of Nottingham 

Medical School Ethics Committee (Ethics reference no. 102-

1809). See Appendix 5.2 for a copy of the IRB-Nottingham 

University Research Ethics Letter.
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5.3.4 Participants 

Email invitations to participants in the survey were sent to local, 

national and international experts in the use of mental imagery 

in stroke rehabilitation clinical practice or research (sample of 20 

participants). Invitations were also sent to professional specialist 

interest groups in the UK, namely the Royal College of 

Occupational Therapists Specialist Section in Neurological 

Practice (RCOT-SSNP) and the Association of Chartered 

Physiotherapists in Neurology (ACPIN). 

The experts included researchers (authors of published MI trials) 

or healthcare professionals including therapists and clinicians 

(e.g. physiotherapists and occupational therapists), who had 

used or instructed others in the use of MI with stroke survivors. 

The panel of experts had to meet one of the following criteria:  

• A health care professional of any nationality, with local or 

national expertise in the use of MI in clinical practice for 

the rehabilitation of stroke survivors.  

• An academic of any nationality who had conducted 

research or published scientific papers on the use of MI 

stroke rehabilitation within the last 20 years.  

The selection of participants who are experts in the research field 

is recommended by Goodman (1986) and Adler and Ziglio 

(1996).  

If any members expressed interest, an email with information 

sheet (see Appendix 5.4) and consent form (see Appendix 5.3) 

was sent to the participant. Concerning the systematic review 

authors, the first author was invited to participate in an 
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invitation email but, if they did not respond, the second or the 

following author in the paper was contacted, to help identify the 

address of the targeted author. Attempts were also made 

through different media channels such as Research Gate and 

LinkedIn to help identify and approach suitable authors. 

5.3.5 Data collection 

Data was collected using two methods. In round one, a Word 

document attachment and a link to an electronic survey on the 

Online Questionnaire Platform (OQP) were used. This ensured 

efficient and timely data collection from a national and 

international pool of participants. For rounds two and three, only 

the Word document was utilised to allow individualised responses 

from each participant. This approach was adopted as it made it 

possible to individualise the survey for each expert and enable 

the experts to see and compare their ratings. 

5.3.6 Procedure 

The Delphi study started in October 2018 was completed in 

March 2019. Three survey rounds in total were completed until 

consensus agreement was achieved. Upon completion of each 

survey and following data analysis, feedback on the results from 

the previous round was provided to the panel in each subsequent 

round and new comments were viewed. As a result of new items 

being either generated or reworded if necessary and added to 

the subsequent survey to reach consensus (Sinha, Smyth & 

Williamson, 2011). 

The participants were asked to complete the survey in each 

round of the Delphi. Reminders were sent each week over a 
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period of two to four weeks for each round. Each round closed 

data collection at a maximum of five weeks after dissemination. 

This allowed time to clean the data, ensure all statements were 

completed, and confirm that all participants had completed the 

survey before data analysis, as proposed by Dillman (1991). In 

cases where participants experienced unforeseen circumstances 

and required extra time to finish the survey, extension of 

deadlines were planned, timed and assigned to them again if 

needed. 

5.3.7 Analysis 

Consistent within previous Delphi studies, the level of consensus 

was determined using a cut-off score of ≥ 70%, (Phillips et al., 

2013; Fisher et al., 2011; Akins et al., 2005).  

The analysis involved summarising the demographic information 

on the experts’ knowledge, such as intervention knowledge, 

understanding of MI settings, patient engagement in MI use, and 

location/time of using MI. This was in addition to the group of 

statements in the survey.  

Once the responses from the participants were received, 

statements were validated using a percentage cut-off score. 

Statements reaching consensus were removed, while statements 

with below the consensus level were circulated in the subsequent 

rounds to achieve consensus. 

Additionally, consensus was established by combining scores of 

‘very important’ and ‘important’ and combining ‘somewhat 

important’ with ‘not important’. To observe the level and extent 

of importance of individual items, a classical normal distribution 
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or a frequency distribution of responses to describe the item was 

followed (Sullivan & Artino, 2013).  

All comments obtained from participants in each round were 

reviewed and revised. If any of the experts’ comments 

suggested an additional item for MI use, a new item was 

generated and added to the following round. Newly generated 

items were those believed to be important by the experts or, 

which they might have used in clinical practice but that were not 

previously included in the Delphi. Adding these newly generated 

items in the following rounds, helped direct future thinking 

beyond the current knowledge of MI.  This helped to improve the 

reliability and validity of the study by producing new knowledge 

from the experts themselves. 

In rounds two and three, written feedback was sent to each 

participant, summarising the findings of the previous round. 

Any returned feedback from the participants regarding the report 

was reviewed and discussed with the supervisory team. This 

process is recommended by Fitch et al. (2001) to ensure 

validation of the data. 

Participants received the feedback either with the following 

round or before commencement. For the final round, the survey 

was sent a month after the feedback report was written. The 

topics identified informed recommendations in the report. In 

addition, the reflections and comments were gathered from the 

expert panel at a later stage. To finalise the Delphi process, the 

panel members were asked to address their contribution with 
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thoughts and comments regarding the process, which informed 

the final written report.  

Completion of the survey was satisfied once consensus of 70% 

or more was reached, otherwise more rounds were conducted 

(see Table 5.1 for a summary of the data analysis). The results 

from the Delphi’s rounds were not mapped to the COM-B model, 

as was done with the qualitative data obtained from the focus 

groups and stroke survivor interviews. Data analyses was 

conducted on University of Nottingham (UoN) computers and 

backed up on the UoN secure servers. 

Round one survey  

The use of pre-existing information in this modified Delphi 

technique was advantageous in reducing time during the survey 

rounds (Crisp et. al., 1997; Jenkins & Smith, 1994).  

During round one, three themes were identified from the 

qualitative study. These were ‘improving the therapist’s 

knowledge and skills’, ‘patient engagement’ and ‘delivery of MI’. 

The survey was arranged in the following order: section one was 

a brief summary of the Delphi process; and section two included 

demographic information, such as professional degree, years of 

post-qualification experience, specialism and years working in 

stroke (this data was to aid the description of the participants 

and contextualise participants’ responses). The final section 

included statements related to MI intervention knowledge and 

how to improve therapist’s skills and experience in delivering MI 

in stroke rehabilitation. This was in addition to other statements 
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about the necessary attributes of stroke patients to enable them 

to use MI.  

Each statement involved several items that required rating on a 

5-point Likert-scale, which was either numerical, such as ‘1, 2, 3, 

4 and 5’, or textual. The importance of using a 5-point Likert-

scale in the Delphi technique is to help facilitate respondents to 

reach consensus (Hsu & Sandford, 2017).  

For example, participants were required to select one response 

from the following (5) Very important – essential item to include 

in recommendations, (4) Important – necessary item to include 

in recommendations, (3) Neutral – potential consideration in the 

recommendation, (2) somewhat important – item to be re-

viewed and re-evaluated, if it is to be included in 

recommendations, (1) Not important – discarded from 

recommendations. Items rated three or below were placed in the 

following round to reach consensus, items with low importance 

were not reported in the recommendation list.  

Participants were asked to review and rate 116 items within 13 

statements. Statements were related to the therapist’s 

knowledge of MI and their experience of delivering it; the 

instructions and/or demonstration that might help patients use 

MI effectively; assessment tools, time for using MI; application 

(how to instruct MI) and delivery; MI frequency (how often MI 

used); MI intensity (repetition of MI) in the sessions and 

duration (how long MI takes); location of using MI; and MI 

modes and prospects. This was in addition to statements about 

patient’ attributes (e.g. patient engagement in MI use, their 

health conditions, and patient’s ability). Participants were 
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instructed to rate the importance of each item on the Likert scale 

as follows: “This section is designed to help us understand, for 

example, how therapists could be helped to develop their 

theoretical knowledge and practical experience in using MI. From 

your experience, what do you consider important for therapists 

to learn about MI?”. 

Below each statement, participants were provided with free text 

comment boxes to obtain any feedback or suggestions from the 

experts. These helped provide further description of the rated 

items by asking for example, “do you have any comments, or is 

there anything else you consider important for improving this 

statement or additional items?” (See Appendix 5.5 copy for 

round one results and data analysis). See Table 5.1 for the 

process of the finding’s analysis. 

Before sending the survey to participants, it was pilot tested with 

three colleagues in the School of Medicine who were not involved 

in this Delphi. The purpose was to highlight issues prior to the 

launch (Teijlingen Van et al., 2001; Novakowsji & Wellar, 2009).  

Word document and the online survey, the time spent 

completing the survey, as well as clarity of the statements. 

Amendments were made and issues resolved before the actual 

launch of the survey. 

Participants were asked to review and rate 116 items within 13 

statements. Statements were related to the therapist’s 

knowledge in MI and their experience of delivering it, the 

instructions and/or demonstration that might help patients use 

MI effectively, assessment tools, time for using MI, application 
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(how to instruct MI) and delivery, MI frequency (how often MI 

used), MI intensity (repetition of MI) in the sessions and duration 

(how long MI takes), location of using MI, and MI modes and 

prospects. This was in addition to statements about patient 

attributes (e.g. patient’s engagement in MI use, their health 

conditions, patient’s ability). Participants were instructed to rate 

the importance of each item on the Likert scale as follows: “This 

section is designed to help us understand, for example, how 

therapists could be helped to develop their theoretical knowledge 

and practical experience in using MI. From your experience, what 

do you consider important for therapists to learn about MI?”  

Additionally, below each statement, participants were provided 

with free text comment boxes to obtain any feedback, or 

suggestions from the experts, these helped provide further 

description of the rated items by asking for example, do you 

have any comments, or is there anything else you consider 

important for improving this statement or additional items? (See 

Appendix 5.5 example for round one results and data analysis). 

See Table 5.1, for the process of the finding’s analysis.
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Table 5.1 Summary of data analysis. 

 

Participants were informed about the date for completing the 

round one survey. Reminder emails were sent out every two 

weeks. Extension periods of two weeks were offered or granted 

to those requesting more time to respond. 

Round two survey 

After receiving the data from respondents in round one, results 

were analysed using SPSS version 24 (Statistical Package for 

Social Scientists). A level of a priori agreement (cut-off score of 

70%) previously determined whether statements went through 

to the next level as recommended by Sumsion (1998) and Crisp 

et al. (1997). 

 

Analysis of findings. 
Round Type of analysis Description  
Round 1 Descriptive statistics Descriptive analysis was used to assess consensus 

agreements within statements. Percentile proportional 
values were considered the main analysis with a pre-
defined cut-off of ≥ 70%. Additionally, where the level and 
extent of agreement for each item differed, another pre-
defined score was used to score values of ≥ 70% to 
prioritise the item in its level of importance, from essential to 
necessary.  

 

Round 2 and 3 

 

Descriptive statistics 

 

The same method of data analysis was applied in round two 
and three, as well as reviewing comments from round one 
and round two. New items generated form this process and 
unclear items that were re-worded, were added to the 
following survey. This allowed richer data to emerge and a 
more knowledgeable exchange of consensus.  

Where an item had a polarised value (i.e. where experts 
had different opinions), the item was only described in the 
report and not given an importance level.  
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Items within statements which did not reach this level were 

iterated in round three and re-sent to the panel of experts, who 

were asked to read through the feedback reflecting the collated 

data and to give ratings to reach consensus for agreement 

between the participants. During round two, participants were 

given further opportunity to complete an open question that 

included their comments regarding wanting to add further items 

to the existing ones or just stating comments in general.  

The items reported by the panel experts in the Delphi were 

compared with the items reported in both the systematic review 

and qualitative study (Phillips et al., 2013). This process helped 

to ensure that all information collated from previous studies was 

included to be reviewed and rated in the Delphi survey (Phillips 

et al., 2013). As within round one, participants were informed of 

the dates for completing the round two survey.  

Round three survey 

The procedure for round two was repeated in round three. Items, 

which reached 70% consensus, were included in the analysis. 

Items not reaching the pre-defined consensus were reviewed by 

the research team to decide whether to include them in or omit 

them from the report. The Delphi was re-sent to ensure that 

items that had not reached consensus in round two were 

confirmed by the participants.  

5.3.8 Data management 

Each participant was assigned a unique identification number, 

and this process helped in the reporting and collating of the 
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results. Demographic information was summarised and displayed 

in a table (see Table 5.2). 



 

 

 

276 

 
 Table 5.2. Sample Demographics 

Participant anonymity was maintained throughout the study. Any 

disagreements in an item’s rating or lack of clarity regarding 

data analysis were always reviewed and discussed with the rest 

of the research team.

5.4 Results 

5.4.1 Response rate 

More than 400 experts were invited (see Figure 5.1 for sampling 

and recruitment) and 27 expressed interest in the study, but 

only 22 out of the 27 agreed to take part. Out these 18 

participants signed consent forms and completed the survey with 

100% response (n=18) in round one. Reasons for non-

completion (n= 5) were as follows: 1) time constraints (n=2); 

and 2) perceived themselves as not being expert enough in 

stroke, although expert in MI (n=3). 

Sample Demographics. 
Gender Male  2 11% 
 Female  16 89% 
Country  UK 12 67% 

EU 1 6% 
NA 1 6% 
ME 3 17% 
Australia  1 6% 

Setting  Academic  6 33% 
Clinician  11 61% 
Academic and clinician 1 6% 

Profession  OT 9 50% 
PT 7 39% 
Psychologist  2 11% 

Degree PhD 9 50% 
Master 2 11% 
Bachelor 7 39% 

Published (Articles)  Yes 7 39% 
 No 11 61% 
Note: United Kingdom (UK); European Union (EU); North America (NA); Middle East 
(ME); Occupational therapist (OT); Physiotherapist (PT). 
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Figure 5.1 Sampling and recruitment stage. 

5.4.2 Participants 

The sample included a variety of experts experienced in the use 

and delivery of MI with stroke rehabilitation in clinical practice 

and/or research.  

They included representation from different professional interest 

groups and settings, including clinicians and academics. See 

Figure 5.2 for sampling and recruitment.  

In total, 18 people participated; the majority were women 

(89%). Most participants were from the UK (67%), other 

European counties (6%), North America (6%), the Middle East 

(17%) and Australia (6%). Most were clinicians (61%), 

academics (33%) or working as both (clinical and academic 6%). 
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The highest educational qualifications were PhD (50%), Masters 

degree (11%) and Bachelors degree (39%). Experts who had 

published articles on MI use totalled 39% (See Table 5.1).

The 18 experts who took part in the modified Delphi survey 

represented a range of expertise in MI use in stroke 

rehabilitation, including researchers and therapists (n=7 

physiotherapists (PT), n=9 occupational therapists (OT) and n=2 

psychologists.  

The sample included lecturers, clinical neurological OT or PT 

specialists, acting Heads of Research, or clinical leads in stroke 

and neuro rehabilitation and stroke team leader. The experts 

worked in a range of clinical and academic roles.  

5.4.3 Participants’ proficiency in MI 

Participants were asked to detail their proficiency in MI in the 

demographic section, to determine more about how they 

acquired their training. 

Some participants stated that their expertise was basic, acquired 

through websites and workshops, in addition to reading up-to-

date research and CPD training. A few acknowledged that their 

expertise was moderately proficient, and their experience was 

gained through observation of other practitioners with continuing 

practical application of the intervention. Others recognised their 

expertise to be within a reasonable range and that they were 

confident in applying it with stroke survivors. Some identified 

that they were already teaching other clinicians to use MI. 
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Others expressed that they had a solid foundation of knowledge 

for the use of MI for treating upper limb deficits and some 

participants acknowledged that MI was part of their Doctoral 

research with stroke survivors and that they were successfully 

using it in clinical practice. Some participants had learned about 

MI at conferences or events, or by taking part in research 

studies and regular clinical practice, by participating in these 

events they had managed to develop a protocol (based on 

evidence) for MI use and had applied that in a clinical setting to 

patients when appropriate. Similarly, a few physical therapists 

had used evidence-based practice in their research for 

investigating the role of MI in improving balance with patients. 

Some participants had run several studies using MI with stroke, 

as well as with dancers. Very few of them had not had any 

formal training in MI but had used it with clients with limited 

movement in their affected upper limb and were confident using 

it. 

5.4.4 Participants’ practical experience in MI use 

Regarding the participants’ practical experience some said this 

was developed through postgraduate study, such as an MSc 

research project. One had developed a protocol in the use of MI 

in Sit to Stand exercises. Since that time, they had regularly 

used MI as part of their on-going clinical practice in acute, sub-

acute and later stage stroke rehabilitation. Others had adapted 

MI to individual patients’ abilities and circumstances and through 

practical application of MI to other colleagues including medical 

students, physiotherapy and occupational therapy students and 

staff. Three participants had used MI in their research to 

investigate the role of MI in improving balance with patients. 
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Furthermore, another expert had conducted a small research 

study into the use of mental imagery/practice for people with 

upper limb movement problems after stroke. In a study, the 

research physiotherapist had used mental imagery in a clinical 

setting with a wide range of people with stroke and other 

neurological conditions, and their results showed significant 

improvement in balance outcomes. Another participant had used 

it in experimental trials as a method of understanding the mental 

representation of action. Furthermore, others had used it within 

an Early Supported Discharge Team (ESDT), with stroke 

survivors at home within the first few days/weeks and 

sometimes months post stroke. Emerging use, now considered 

standard treatment to be offered to patients in treatment plans, 

was delivered by physiotherapy and occupational therapy 

technicians with specialist stroke training, and this expert 

explained that they had used it personally and initiated it with 

approximately five patients. 

One had used MI with mirror boxes as Mirror Therapy (MT) with 

stroke survivors many times over their professional years of 

stroke rehabilitation, and one participant acknowledged using it 

over once or twice. Seven participants explained how 

occasionally they used MI scripts, reading out loud to stroke 

survivors and also used pre-recorded scripts, obtaining these 

materials from YouTube. One participant explained they used MI 

scripts with patients as a preparation task before ADL practice. 

Another participant explained using MI with stroke in the acute 

stage inpatient wards to help promote use of the affected upper 

limb. They used it with any patient who met the criteria (e.g., 

able to communicate, follow instructions and image) and could 

do some tasks on their own. Three participants explained that 
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they had used it as part of treatment sessions with 

family/friends. It was used in both acute and community 

settings. In studies with stroke, it had been used for walking 

improvement, and in studies with dancers for symmetry 

improvement.  

5.4.5 Summary of the rounds 

The results from round one, as an example can be found in 

Appendix 5.5. 

5.4.5.1 Round one results 

Round one took approximately five weeks to complete and was 

returned with 100% response rate. The round one survey 

comprised 13 category statements, including 116 items. During 

round one, the 18 experts agreed on 55 (47%) items, which 

reached consensus while 61 (53%) did not reach consensus. 

Fifty-five items achieving consensus and above were accepted 

and removed from subsequent rounds. Items that did not reach 

70% were discussed with the supervisory team and revised 

where appropriate. In addition, 22 new items were generated, 

and 5 items were reworded from the feedback and comments 

from participants. Suggestions were made to examine unclear 

items, reword some of them based on the panel’s feedback, and 

resend for consensus in round two. See Figure 5.2, for an 

example of a reworded item. Furthermore, all comments were 

examined carefully, and considered, and new items formulated 

from the observations. See Table 5.3, for a summary of all 

rounds and Table 5.4, for a summary of the accepted items.   
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Figure 5.2 Example of a reworded statement 
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 Table 5.3 Summary of round

 

 

 

 

Summary of rounds 

 Round 1 Round 2 Round 3 

Total number of statements 13 12 11 
Total number of items within 

statements 

116 85 51 

The aim of round Identifying items for best 
practice 

Identify and clarify items for best 
practice 

Clarify and confirm items for best 
practice 

Reached consensus (≥ 70%) and 

accepted 

55 34 17 

Removed 0 0 0 
Did not reach consensus and 

revised 

61 51 34 

New generated items 22 0 0 
Revised and modified items 5 10 0 
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Table 5.4 Total items and statements achieving consensus in round one, two and three of Delphi survey. 

Statement Items Consensus level (%) Round 
Therapist’s knowledge 1. Shadowing with experts/ colleagues who have used MI in their clinical practice.  88.9% Round 1*** 

2. Gaining additional qualifications e.g. Modules on MI in taught courses at degree level. 88.9% Round 1*** 
3. Attending other training courses or workshops.  88.9% Round 1*** 
4. Reading about MI in scientific papers in peer reviewed journals. 100% Round 1*** 
5. Reviewing up-to-date clinical guidelines. 83.3% Round 1*** 
6. Watching videos explaining how to incorporate MI into practice. 83.3% Round 1*** 
7. Discussing research findings with colleagues/others (e.g., journal clubs, knowledge exchange meetings 
with academics). 

83.3% Round 1*** 

6. Peer supervision and reflective practice (item was generated from round 1). 92.5 % Round 2*** 
7. Following a protocol (item was generated from round 1). 71.4 % Round 2*** 
8. Training therapists to practice MI with patients (item was generated from round 1). 78.6% Round 2*** 
9. Reading online and blogs/ publications. 74.1% Round 2*** 

Therapist’s engagement 1. Maintaining a good relationship between the therapist and patient during the intervention delivery.  100% Round 1*** 
2. Recognising levels of motivation for recovery within the patient.   94.5% Round 1*** 
3. Identifying the patient’s belief about using MI to improve recovery. 94.5% Round 1*** 
4. Identifying the patient’s level of awareness of MI and its advantages and disadvantages. 83.4% Round 1*** 
5. Follow-up with the patient to provide feedback and results. 83.4% Round 1*** 
6. Recalling and maintaining positive experience in MI use. 88.8% Round 1*** 

Benefits of MI 1. Improve general ADL. 83.4% Round 1*** 
2. Improve posture, coordination and proprioception. 72.3% Round 1*** 
3. Improve upper limb function 100% Round 1*** 
4. Improve specific movement capabilities. 83.4% Round 1*** 
5. Improve re-learning movement patterns. 100% Round 1*** 
6. Improve sequence of movement. 88.9% Round 1*** 
7. Improve confidence. 88.9% Round 1*** 
8. Improve motivation (the ability to sustain positive attitude). 83.4% Round 1*** 
9 Improve focus/concentration. 88.9% Round 1*** 
10. Improve balance. 71.4 % Round 2*** 
11. Help reduce/control pain. 71.4 % Round 2*** 
12. Help reduce spasticity. 71.4 % Round 2** 
13. Help make the patient feel calmer/more relaxed. 78.6% Round 2** 
14. Help improve self-esteem. 71.4 % Round 2** 
15. Improve positive attitude (mental and emotional wellbeing). 78.6% Round 2** 
16. Improve adherence to rehabilitation programme. 78.6% Round 2** 
17. Improve quality of life. 78.6% Round 2** 

MI instructions 1. Providing verbal instruction. 94.4% Round 1** 
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Statement Items Consensus level (%) Round 
2. Demonstrating the movement to the patient (e.g. pictures or posters). 83.3% Round 1** 
3. Using audio imagery scripts to help patients imagine. 77.8% Round 1** 
4. Therapist using some equipment/objects to help explain the movement (e.g. dumbbells).).  78.6% Round 2** 
5. Using written imagery scripts to help the patient imagine. 71.4 % Round 2** 
6. Using anatomical aids (e.g. skeleton or dummies). 78.6% Round 2** 
7. Therapist following a protocol. 78.6% Round 2** 
8. Ask patient to demonstrate ability to ensure instructions are clear/understood (item was generated from 
round 1). 

100% Round 2** 

9. Access to a quiet room (item was generated from round 1). 71.4 % Round 2** 
Assessment tolls 1. Levels of cognitive impairment (e.g. mild cognitive impairment i.e. score above 24 on the Mini-Mental 

State Examination (MMSE) test). 
83.3% Round 1** 

2. Ability levels to imagine task (e.g. good level of imagining is score above 60 on Kinaesthetic and Visual 
Imagery Questionnaire (KVIQ)) 

77.8% Round 1** 

3. Levels of prominence of the image (e.g. good level of imagining the movement i.e. score above 56 on 
the Movement Imagery Questionnaire-Revised Version (MIQ-RS)). 

74.1% Round 2** 

4. Levels of tone of spasticity affected limbs (e.g. score below 2 on Modified Ashworth Scale). 74.1% Round 2** 
5. Levels of pain on affected limbs (e.g. mild point i.e. 4 or less on Visual Analogue Scale, pointed: 0-10). 77% Round 3** 
6. Levels of stroke fatigue (e.g. Fatigue Assessment Scale (FAS)). 77% Round 3** 

Time 1. During / as part of other treatment sessions. 88.9% Round 1** 
2. Encouraging practice of MI outside treatment sessions (e.g. at home). 94.4% Round 1** 
3. Before practicing the specific task or exercise. 94.4% Round 1** 
4. While practicing the specific task or exercise. 88.4% Round 1** 
5. Before other treatment sessions (e.g. physiotherapy or occupational therapy). 71.4 % Round 2** 
6. Following other treatment sessions. 76.9 % Round 3** 
7. After practicing the specific task or exercise increasing "reality" of meaningful activity and can directly be 
related to the tasks they are actually practicing (item was generated from round 1). 

100 % Round 3** 

8. When no physical therapy or treatment appointments are available. 77% Round 3** 
Application of MI use 1. Asking the patient to practice MI with the affected side when the patient is unable to perform the 

movement on that side. 
83.3% Round 1** 

2. Asking the patient to perform the movement on the sound side, then on the affected, when unable to 
perform on the affected. 

77.8% Round 1** 

3. Sitting aside the patient and verbally describing the movement then visually demonstrating to the patient 
to help enhance imaging when patient is unable to perform at all. 

72.2% Round 1** 

4. The patient should perform the movement within limits of their comfort range and not induce pain. 77.8% Round 1** 
5. During the use of MI, ask the patient to practice MI and combine or integrate the imaging practice with 
the physical task together. 

77.8% Round 1** 

6. Using MI as a supplementary treatment. 94.4% Round 1** 
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Statement Items Consensus level (%) Round 
7. Asking the patient to perform the movement on both sides; the sound side, then the affected when 
unable to perform on the affected. 

92.6% Round 2** 

8. Asking the patient to describe the images, after the patient has practiced MI, to assure imaging process. 85.8% Round 2** 
9. Using MI as a supplementary treatment. 94.5% Round 1** 
10. Using MI as a graded technique training. 78.6% Round 2** 

Length and duration for MI 
use 

1. Sessions should run from 2 to 6 weeks 77.8% Round 1** 
2. Sessions should be up to 4 weeks only (not important). 100 % Round 1** 
3. Sessions should be for a maximum of 2 weeks. 77.8% Round 1** 

Intensity and frequency 1. Training the patient up to 3 times per week. 78.6% Round 2* 
2. Encouraging self-practice for 10 to 20 minutes per day (item was generated from round 1). 71.4% Round 2* 
3. Encouraging self-practice up to 7 times per week (item was generated from round 1) 78.6% Round 2* 
4. Training should be as frequently as can be tolerated by the patient (item was generated from round 1). 100% Round 2* 
5. Training frequency should be individually tailored to the patient’s needs and ability (item was generated 
from round 1). 

92.8% Round 2* 

6. Patients should be encouraged to self-practice as frequently as can be tolerated according to their 
individual needs and ability (item was generated from round 1). 

100% Round 2* 

7. Training the patient once a day. 76.9% Round 3* 
8. Encouraging self-practice for up to 10 hours per week (item was generated from round 1). 77% Round 3* 
9. Encouraging self-practice once a day (item was generated from round 1). 77% Round 3* 
10. Training the patient once a day. 76.9% Round 3* 

MI mode 1. Instructing the patient to use visual imagery from any perspective (internal or external), as long as they 
are comfortable and able to imagine. 

83.4% Round 1* 

2. Instructing the patient to use both the visual and kinaesthetic modes. 72.2% Round 1* 
3. Instructing the patient to use any type of imagery as long as it involves movement images. 77.8% Round 1* 
4. Instructing the patients to use any type/mode of imagery as long as they are comfortable and able to 
imagine. 

77.8% 
76.9% 

Round 1* 
Round 3* 

5. Instructing the patient to use visual imagery using only external visual imagery perspective.   
6. Instructing the patient to use the kinaesthetic mode. 76.9% Round 3* 

Health condition 1. The patient should not suffer from any cardiology problems (coronary artery disease). 72.2% Round 1** 
2. The patient should not suffer from any musculoskeletal problems (e.g. rheumatoid arthritis). 72.2% Round 1** 
3. The patient should not suffer from any severe neurological problems (e.g., epilepsy or seizures). 85.7% Round 2* 
4. The patient’s general health condition should be good or normal (no hypertension or asthma). 85.7% Round 2* 
5. The patient should not be taking medications that cause drowsiness. 76.9% Round 3* 
6. The patient should not suffer from severe depression. 76.9% Round 3* 

Stroke ability 1. Patient needs to be able to imagine.  100% Round 1* 
2. Patient needs to be able to identify objects (e.g., a pen or a bed). 83.3% Round 1* 
3. Patient needs to be able to understand language (e.g., naming a pen or a bed). 83.3% Round 1* 
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Statement Items Consensus level (%) Round 
4. Patient needs to be able to communicate well (e.g., understand instructions and repeat). 83.3% Round 1* 
5. The patient needs to be able to concentrate (item was generated from round). 85.7% Round 2* 
6. The patient needs to be able to recall things. 77% Round 3* 
7. The patient needs to be oriented. 84.6% Round 3* 
8. The patient needs to be able to describe the imagining process. 76.6% Round 3* 
9. Patient needs to have insight into their abilities (item was generated from round 1). 76.9% Round 3* 

Location 1. MI can be trained in rehabilitation centres or in clinics (e.g. specialised physiotherapy clinics). 94.4% Round 1* 
2. MI can be trained in nursing homes. 88.9% Round 1* 
3. MI can be encouraged and trained in their-own homes. 94.4% Round 1* 
4 .MI can be trained in private settings (e.g. quiet rooms). 94.4% Round 1* 

Note: Importance level: ***Critical, **unimportant, *uncertain. 
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5.4.5.2 Round two results 

In round two the 14 experts agreed on 34 out of 85 items. The 

remaining items that did not reach consensus were reviewed and 

some items were reworded to enhance their clarity, then resent 

to the experts in round three. The second round survey was 

returned with a 78% response rate. Unfortunately, 4 participants 

dropped out due to heavy work commitments and time pressure, 

in addition to one participant who perceived himself as not being 

expert enough with stroke. Round two comprised 12 category 

statements, including 85 items. During round two, 34 (40%) 

items reached consensus and 51 (60%) items did not and were 

returned to the following rounds, in addition to a few items, 

reworded for clarity. In total, five items were reworded following 

feedback and comments from the participants.  

5.4.5.3 Round three results 

The third round survey was returned with a 93% response rate. 

Unfortunately, one participant dropped out. The participant 

never responded despite efforts to send reminder emails. The 

round three surveys comprised 11 category statements, 

including 51 items. During round three, only 17 (33%) items 

reached consensus, and 34 (67%) items did not reach 

consensus. See Table 5.3 above for round three items that 

reached consensus. The items that did not reach consensus are 

discussed in turn to explain the potential disagreement. See 

Table 5.5, below.
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Table 5.5 Items that did not reach consensus. 

Items that did not reach consensus 
Statement  Total items Consensus level (%) 
Statement 1: Therapist’s knowledge Round 3(0) Reached in round 2 
 
Statement 2: Therapist’s engagement 

 
Round 3(1) 

 

Identifying a supportive environment (e.g. family and peers).  61.5 %  
   
Statement 3: Benefits of MI Round 3(5)  
1. Improve gait pattern, gait speed and gait cadence.  46.1 % 
2. Improve muscle strength.  53.9 % 
3. Improve joint flexibility.  69.2 %* 
4. Improves memory.  7.8 % 
5. Improve participation.  69.2 %* 
 
Statement 4: MI instructions 

 
Round 3(1) 

69.2 %* 

1. Using video clips or DVDs of the movement to demonstrate the movement pattern.  61.5% 
   
Statement 5: Assessment tools Round 3(6)  
1. Levels of vividness of the image of the movement task on stroke capacity relative tasks 
Questionnaire-Revised Version (MIQ-RS)). 

 7.8 % 

2. Levels of ADL limitation.  23.2 % 
3. Mobility.  23.1 % 
4. Levels of QoL.  30.1 % 
5. Participation. 
6. Fear of falling. 

 23.2 % 
7.8 % 
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Items that did not reach consensus 
Statement  Total items Consensus level (%) 
Statement 6: Time Round 3(2)  
1. Following discharge from the course of treatment sessions.  69.2 % 

2. While waiting for scheduled appointments for the course of treatment sessions.  61.6 % 
 

   
Statements 7: MI application and devilry  Round 3(2)  
1. Asking the patient to practice MI and then to complete a progress chart after sessions 
to assure progress. 

 53.8 % 

2. Using MI as alternation treatment.  69.2 %* 
   
Statement 8: Length and duration 
1. Sessions should continue for more than 6 weeks. 
 
Statement 9: Intensity and frequency 

Round 3(1) 
 
Round 
3(10) 

 
38.5% 

  
1. Training the patient for 10 to 20 minutes per day.  69.2 %* 
2. Training the patient for up to 1 hour per day.  69.2 %(NI) 
3. Training the patient up to 5 times per week.  61.5% 
4. Training the patient 7 times per week.  38.6%(N) 
5. Training the patient twice a day. 
6. Training the patient up to 3 times a day. 
7. Encouraging self-practice up to 3 times per week. 
8. Encouraging self-practice up to 5 times per week. 
9. Encouraging self-practice twice a day. 
10. Encouraging self-practice up to 3 times a day. 

 53.8%(NI) 
69.2%(NI) 
38.5% 
69.2 %* 
61.5% 
51.8% 

   
Statement 10: MI mode 
1. Instructing the patient to use visual imagery using only internal visual imagery 
perspective. 
2. Instructing the patient to use graded imagery. 

Round 1(2)  
23.1% 
 
30.8% 
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Items that did not reach consensus 
Statement  Total items Consensus level (%) 
   
Statement 11: Health condition Round 1(3)  
1. The patient should not suffer from severe spasticity; muscle tone  7.8% 
2. The patient should not suffer from any bone fractures or joint dislocations. 
3. The patient should not suffer from severe fatigue (item was generated from round 1). 

 30.7% 
 
53.9% 

   
Statement 12: Stroke ability Round 3(1)  
1. The patient needs to be able to select and divide attention (item was generated from 
round 1). 

 69.2%* 

   
Statement 13: Location Round 3(0) Reached in round 1  
   
Total items not reached consensus in round 3 = 34 
Note: (*) is a marginal percentage approximating 70%.  Not important item rating (NI). 
Neutral item rating (N). 

Round 
3(51) 

34 (69%) 
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5.4.5.4 Items removed from rounds  

In total, forty-two items were removed from the Delphi. Eight 

were removed during round one or two due to reaching 

consensus as not important in MI use. The remaining thirty-four 

were removed in round three, due to not achieving consensus 

(see Table. 5.5). 

5.4.5.5 Items not reaching consensus 

Thirty-four items within 11 statements were removed from the 

list of recommendations for MI use in stroke rehabilitation during 

the Delphi process, because they didn’t reach consensus of 70% 

in the final round. One item was removed from the ‘Therapist 

Engagement’ statement: ‘identifying a supportive environment 

(e.g. family and peers)’. Five were removed from the ‘Benefits of 

MI use’ statement. They included: ‘improve gait pattern and 

improve gait speed and gait cadence’, as well as ‘improve muscle 

strength, joint flexibility, memory and participation’. 

Furthermore, the item ‘using video clips or DVDs of the 

movement to demonstrate the movement pattern’ was removed 

from the MI instructions statement. ‘Assessing levels of vividness 

of the image of the movement task on stroke capacity relative 

tasks Questionnaire-Revised Version (MIQ-RS), assessing levels 

of ADL limitation and mobility, assessing levels of QoL and 

participation, and fear of falling’ items were removed from the 

‘Assessment tools’ statement.  
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Regarding the ‘Time of application’ statement, two items were 

removed, including ‘Following discharge from the course of 

treatment sessions’ and ‘While waiting for scheduled 

appointments for the course of treatment sessions. In the MI 

application and delivery statement ‘Asking the patient to practice 

MI and then to complete a progress chart after sessions to 

assure progress’ and ‘Using MI as an alternative treatment’ items 

were removed.  

The ‘Length and duration’ for using MI statement included 

‘Sessions should continue for more than 6 weeks’ but was 

removed. Additionally, 10 items from the Intensity and 

frequency in using MI statement, including ‘Training the patient 

for 10 to 20 minutes per day’, ‘training the patient for up to 1 

hour per day’, ‘training the patient up to 5 times, 7 times per 

week, twice a day, 3 times a day’, ‘encouraging self-practice up 

to 3 times per week’, ‘5 times a week’, ‘self-practice twice a 

day’, ‘self-practice up to 3 times a day’ were all removed.  

The MI mode statement had the items ‘instructing the patient to 

use visual imagery using only internal visual imagery 

perspective’ and ‘instructing the patient to use graded imagery’ 

were removed. Furthermore, the ‘Health condition’ statement 

items ‘patient should not suffer from severe spasticity, muscle 

tone, patient should not suffer from any bone fractures or joint 

dislocations and patient should not suffer from severe fatigue’ 

were also removed. Finally, in the ‘Stroke survivor’s ability’ 

statement the item ‘Patient needs to be able to select and divide 

attention’ was removed (see Table 5.5).
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5.5 Discussion 

5.5.1 Summary of findings 

Consensus was reached with of 18 experts (13 in final round) on 

a total of 103 items within thirteen statements that included the 

essentials of increasing the therapist’s knowledge and 

engagement in MI and intervention experience (Therapist’s 

knowledge and Therapist’s engagement), as well as MI content 

in training, patient’s attributes and assessment tools. Statements 

confirmed where to use MI, why to use MI (benefits of MI use), 

and how to use MI (instruct and demonstrate MI, application and 

delivery). Furthermore, the frequency of use, MI intensity 

(repetition of MI), and duration (how long MI takes). There was 

also agreement on MI modes including visual, kinaesthetic and 

perspective (internal and external imagery). Likewise, 

assessment tools for MI, when to use MI (optimum time for 

using MI), and where to use MI (the location of using MI) 

reached agreement level.  

This was in addition to patients’ attributes (e.g., patient’s 

engagement in MI use, health conditions, and ability) important 

for use. This consensus helped to inform recommendations, for 

developing therapists’ knowledge and experience in MI use and 

supporting their training so that patients have confidence in 

therapy and engage successfully in MI. Furthermore, identifying 

patient’s attributes that may affect engagement in therapy, 

including impairments in cognitive in cognitive levels and general 

health condition and may hinder the delivery of MI in stroke 

rehabilitation in clinical practice. 
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5.5.2 Recommendations for MI use in stroke rehabilitation  

It was apparent from the expert panel that MI use in stroke 

rehabilitation was largely based on clinical judgment or on self-

developed protocols, rather than best practice guidelines. This 

was due to the intervention having insufficient MI evidence-

based guidelines. 

The consensus recommendations from the summary provided 

the first step in how to implement MI as an intervention in stroke 

rehabilitation clinical practice. These recommendations can 

inform clinicians on how to train stroke survivors in MI use (see 

Table 5.6).  

5.5.2.1 Evidence to therapist’s training needs 

Comparable studies support the experts’ consensus on improving 

therapists’ knowledge and experience through training, 

suggesting that integrated training and evidence-based 

guidelines are essential for developing intervention-focussed 

training in healthcare services (Starkweather et al., 1975; 

Moore, 1987; Synowiez & Synowiez, 1990). Additionally, reading 

about MI in scientific papers and peer-reviewed journals, 

reviewing current clinical guidelines, having peer supervision and 

reflecting on experience can be included in any MI training 

programme to maximise the therapist’s learning and experience 

(Fairburn & Cooper, 2011). This consensus process is supported 

by existing evidence regarding therapist training, showing that 

progressive career development and CPD should be typically 

supported by evidence-based guidelines to be effective in 

improving therapists’ skills in clinical practice (Osborne & Brown, 
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2011). Results from this study showed that attending training 

courses or workshops, watching videos explaining how to 

incorporate MI into practice, and discussing research findings 

with colleagues/others (e.g., journal clubs, knowledge exchange 

meetings with academics) were the most acceptable and 

appropriate methods. The consensus is consistent with research 

from Ewers (2017), Gerber (2001), Osborne and Brown (2011) 

and Osborne (1998), which investigated the impact of skills 

training on psychological interventions in nursing practice. The 

authors investigated practical training approaches and strategies 

that maximized intervention-learning experiences in nursing 

practice. They found that guidelines, assessment and supervision 

by senior clinical nurses is crucial to successful intervention 

implementation. 

However, despite of the supporting evidence, and according to 

Braun et al. (2012) and Dickstein Deutsch (2007), there remain 

a few existing MI protocols that include details on the use of MI 

in people with neurological conditions or with people with 

disabilities, as most are mainly designed for athletes. There is a 

shortage of experienced clinicians who could observe others 

delivering MI to build their confidence and skills in its application 

or offer expert shadowing to colleagues. This is consistent with 

Aryasomayajula et al.’s (2018) findings from interviews 

conducted with junior doctors who received poor teaching 

through medical school and postgraduate training, to assess 

their training programmes and whether they gained adequate 

learning of practical skills and experience. The study identified 

that shadowing colleagues working with stroke survivors, and 

observing other experts in the field, helps to support training, 
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improving confidence and competence to practice by maximizing 

their learning experiences. This is in accordance with Williams 

and Webb (1994) who explored the critical role of supervisors 

and their educational activities in clinical settings with healthcare 

professionals and practitioners to support their training 

programmes.

The experts also agreed that it is essential to gain additional 

qualifications, e.g. modules on MI in taught courses at degree 

level if possible. This is in line with Ewers (2017), who suggested 

methods could include an interspersed curriculum or components 

of modules to be taught in under graduation levels. Furthermore, 

whilst the experts in this study, had exclusive experience in MI 

practice; however, it was apparent that most of their protocols 

for training MI in stroke, were developed from the sports 

psychology field. This highlight importance of availability of 

strategies to gain further knowledge on MI through training 

courses and workshops can help expand the intervention-

learning experiences in MI. Recommendations for improving 

therapist’s knowledge and experience in MI are found in Table 

5.6, below.  

5.5.2.2 Therapist’s engagement and patient training 

Improving patient engagement in MI training involves therapists’ 

being able to instruct and clearly explain to the patient what MI 

is and how it might work for them. Importantly, successful 

engagement comprises a scale with the stroke survivors’s criteria 

at one end, and the therapist’s skills and experiences at the 

other. Essentially, assessing the stroke survivors’s prior 

engagement in MI before commencing could help delineate 
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treatment plans and provide a much clearer picture of the 

approach to adopt with a stroke survivor (Leguerice, Donnell & 

Tate, 2009).  

Evidence to recommendation supporting therapist’s 

engagement & stroke survivor’s training 

The consensus achieved in this study suggests that three aspects 

are essential in achieving stroke survivor and therapist 

engagement: maintaining a good therapist-patient relationship 

during intervention delivery; recalling and maintaining a positive 

experience in MI use to enhance engagement; following-up with 

the patient to provide feedback and results. Moreover, 

identifying stroke survivor’s belief about using MI to improve 

recovery, identifying their level of MI awareness and its 

advantages and disadvantages, and recognising their motivation 

for recovery are also important factors. 

Evidence from O’Leary (1985) proposed that the perceived self-

efficacy of stroke survivors in a treatment course could prevent 

illness and induce recovery. This suggested treatment needs to 

be applied in ways that enhance patients’ beliefs through two 

means: treatment effectiveness and their own ability to enhance 

positive changes in their health status. This could be in the form 

of source information stroke survivors rely on, and their personal 

communication distinguishing their personal capabilities, through 

health professionals and platforms providers. The latter can be 

achieved through the health professional themselves, as efficacy 
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depends on the degree to which people believe what they are 

told about the value of the treatment (Horne, 1999).  

Maximising therapists’ engagement and stroke survivor’s training 

via maintaining a good relationship achieved consensus in this 

study and is in line with Cott’s (2004) qualitative study 

investigating physiotherapists-patient relationship and its impact 

on rehabilitation. The study included six focus groups of 33 

stroke survivors who were 15 years post-stroke and who had 

recently undergone a rehabilitation which were interviewed by 

one focus of physiotherapists. Results identified the need for a 

further recognised approach in providing rehabilitation 

underpinned by the stroke survivor’s needs rather than the 

professional’s perspective of recovery. Hence a focus on 

encouraging active self-management in rehabilitation in 

partnership with professionals who respect their needs. The 

findings suggest that it is essential to empower the patient-

focused-care function and enhance mutual collaboration between 

patient and professional which goes beyond goal setting and 

decision-making in any usual rehabilitation programme.  

Another essential aspect is following-up with the patient and 

providing feedback on progress with their MI training. 

Kristjansdttoir et al. (2003) conducted a four-week trial using 

smartphone interventions with 140 in-patients with chronic pain 

undergoing rehabilitation. A three-day diary and written 

feedback were used alongside five and eleven-month follow-ups. 

These diaries elicited pain related thoughts, feelings and 

activities while the feedback given by therapists was based on 
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cognitive behaviour principles. Outcomes of catastrophising, 

symptoms levels, daily functions, pain and distress, fatigue and 

pain acceptance were measured.  

The results showed improvement in functioning and reduction in 

symptom levels compared to controls whose disease impact and 

emotional and fatigue distress increased. This evidence supports 

long-term follow-up after intervention, while using diaries to 

address reflections of experience around self-management 

activities (stretching, aerobic exercise and mild exercises). 

Furthermore, personalised written feedback between the patient 

and therapist positively reinforced and promoted self-

management through enhancing awareness and mindfulness. 

These findings support that follow-up feedback and cognitive 

principles can help reduce levels of catastrophising and pain in 

the intervention (Kristjansdttoir et al., 2003).  

Consensus from experts in this Delphi suggest that specific 

factors that hinder successful engagement; cognitive or 

perceptual impairments, fatigue, receptive language impairment, 

reduced motivation or low mood might work as a barrier and 

produce difficulty in understanding or fully engaging with MI. 

Identifying whether the stroke survivor can actually perform 

mental imagery was considered essential, as there are many 

stroke survivors who find it very difficult (Malouin et al., 2013).  

Other factors recommended for inclusion in MI interventions are 

functional outcomes relative to MI and any functional limitations 

that might affect reliability, validity and sensitivity. These factors 



 

 

301 

 

can include type of tasks, the stroke survivor’s cognitive 

impairment level, adherence, and importantly therapists 

experience in MI use. These could all be resolved once the 

decision was made to use MI, by screening the stroke survivor 

for any impairment. Moreover, identifying tasks related to stroke 

survivors’ personal needs, assessing patient’s ability to image, 

monitoring MI training and most importantly training the stroke 

survivor and therapists in MI use were all highlighted. 

Agreement in this study was not reached on methods for 

enhancing engagement through a supportive environment (e.g., 

family and peers), which differed from Szmelskyi and 

Szmelskyi’s (2017) findings, which suggest that the support of 

both therapist and family are required for a successful 

intervention. This difference may be due to the experts’ views 

not being based on up-to-date knowledge, alongside the absence 

of a strong evidence base in clinical practice. The study by 

Dorsey and Vaca’s (1998) study, suggests that successful 

rehabilitation programmes are based on how well stroke 

recovery is fostered through several factors: First, through 

successful caregiving from the facility, alongside support of the 

caregiver’s family and surrounding encouraging environment; 

second, the support received, and an appreciation of the 

emotional and physical challenges that stroke survivors perceive. 

Recommendations for therapist’s engagement and patient 

training are addressed below in Table 5.6. 

5.5.2.3 Content of MI use 

5.5.2.3.1 Benefits of MI use (why) 
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The consensus suggested that benefits to be gained from using 

MI include outcomes, such as ADL levels, posture, coordination 

and proprioception, upper limb function, and specific movement 

capabilities. Furthermore, MI use can help in re-learning specific 

movement patterns and in improving the sequence of movement 

and balance.  

Evidence of recommendations for MI benefits 

These benefits are consistent with the findings of several trials 

conducted in MI use with stroke survivors, for example, those 

investigating MI use after stroke to improve levels of upper limb 

function, global ADL functions, and mobility by combining MI use 

with physical practice tasks in physiotherapy and occupational 

therapy treatment. Findings show improved recovery levels in 

these outcomes (Page, Levine & Lenorad, 2005; Liu, 2009; 

Timmermann et al., 2013; Kim et al., 2015). 

In addition to the experts’ consensus on MI use improving these 

different functional outcomes, agreement was reached on other 

MI benefits impacting positively on psychological aspects, such 

as improving confidence, focus/concentration, improving self-

esteem and a positive attitude (mental and emotional wellbeing). 

Moreover, consensus was reached on improving motivation (the 

ability to sustain a positive attitude), which can help the patient 

feel calmer/more relaxed, reduce/control pain and reduce 

spasticity. This is broadly in line with Callow, Hardy and Hall’s 

(2001) findings which suggest that training on MI use can 

improve self-efficacy and increase self-confidence.  
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Regarding controlling pain levels, Moseley (2006; 2004) reported 

that MI use has produced a substantial decrease in chronic pain 

levels and helped increase limb function. Aimed at evaluating 

new treatment for long-standing sufferers of Complex Regional 

Pain Syndrome Type (CRPSI). A 12 week programme was 

conducted with a crossover design study including 13 patients 

with CRPSI. MI group received physiotherapy and MI training, for 

two-week hand training (imagined laterality regeneration task 

therapy) while the control group had only physiotherapy 

treatment (active and passive mobilisation + limb exercises + 

hydrotherapy). Although results found no pre-treatment 

differences between groups, the findings support the hypothesis 

that MI for two weeks for 12 weeks reduces levels of pain. 

Increase adherence to a rehabilitation programme was agreed as 

an essential benefit of MI use. Nilsen et al. (2012) found an 

improvement in adherence levels during MI training on 19 stroke 

survivors, especially after conducting manipulation checks post 

sessions, which included asking the stroke survivors to describe 

the imagery process (e.g., images they saw or felt), asking 

whether patients had understood instructions on MI training. 

Furthermore, adherence and its significant effect on MI training 

was addressed by Barclay-Goddard et al. (2011) in their meta-

analysis of four studies which showed significant improvement in 

upper limb impairments with MI use compared to non-MI use 

with 102 stroke survivors.  

While consensus was that MI did not improve QoL, this was 

contrary to Pheung-Phrarattanatrai et al.’s (2015) study, which 

found that MI use improved levels of QoL. In the Delphi study, 
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the experts also reflected on the benefits of MI use in increasing 

a sense of control and encouraging self-management in 

rehabilitation, which allows some patients who are very limited in 

movement but who are very motivated, the opportunity to 

actively work on upper limb recovery and improve internal locus 

of control. A reason for this may be that once a stroke survivor is 

trained in MI use, they can choose which meaningful activity to 

improve and adjust the intervention level according to their 

abilities. Thus, it empowers the patient and increases their 

feeling of independence, an essential aspect to help adhere to 

treatment sessions (Braun et al., 2008).  

Some items almost reached the cut off score of 70%, including 

improving levels of joint flexibility and memory (neutral score) 

and participation in life (important score). This marginal 

consensus could be due to several reasons based on the experts’ 

experience in training MI use such as what works best for each 

individual stroke patient (case specific training). In regard to the 

flexibility, the experts did not reach consensus on whether MI 

could enhance muscle strength.  

Further, consensus on flexibility was neutral, in accordance with 

some studies for example, Guillot, Tolleron, and Collet (2010) 

conducted a five-week MI programme with 21 synchronised 

swimmers and a control group, practicing active and passive 

stretching exercises. Findings suggest that joint flexibility can be 

enhanced after MI training, but this is yet to be translated into 

stroke rehabilitation in clinical practice.  
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Memory has also been acknowledged by Malouin et al. (2004) as 

an important process during MI training. In their trial, 12 stroke 

survivors matched with 14 healthy controls and received a single 

training session of MI practice involving loading the affected leg 

in a physical exercise of standing up and sitting down. The 

findings showed that the MI group improved in the loading 

exercise, which was dependent on maintaining and obtaining 

information within the working memory. There was a slight 

improvement in memory after training (straight after the session 

ended) and during follow-up after 24 hours. In terms of the 

improving participation, there was no evidence in the literature 

to support any change in participation after MI training. See 

Table 5.6, below for the list of recommendations for benefits of 

MI use. 

5.4.2.3.2 Length and duration of MI use (how) 

Evidence to recommendations to length for duration of MI 

use 

Regarding length and duration of MI training, each treatment 

programme should run for around two to six weeks. However, 

there is little consensus on whether the programme should 

continue for more than six weeks. This differs from Braun et al. 

(2008) who recommended that the programmes be extended for 

weeks or months following success. This was further supported 

in a later study by Braun et al. (2012), which used a six-week 

programme and a follow-up period of six-months, finding that MI 

continued to produce a positive effect on maintaining improved 

functions with stroke survivors.  
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Additionally, findings from the Delphi study suggest that 

therapist support and guidance should reduce over time, as 

patients gain further self-generated treatments. After discharge, 

stroke survivors should be encouraged to use MI and resolve any 

issues by re-contacting therapists. This is in line with Malouin et 

al. (2013) who suggested that once the patient has been 

supervised and guided during MI practice and become 

independent, later sessions can be practiced alone without 

therapists.  

Furthermore, findings based on the experts’ consensus in this 

study show that MI support self-practice at home with no 

supervision once the patient is familiar with MI practice, with 

monitoring for adherence, progress, tracking and alterations in 

treatment plans or increases in intensity. 

The experts in the survey acknowledged that MI programmes 

should not be less than six weeks. However, other timeframes of 

RCTs and most studies have provided MI for as little as two 

weeks and up to 10 weeks. Therefore, consensus on 

recommendations is somewhere in between, with a realistic and 

manageable timeframe, for example, MI training for four to six 

weeks, every day or five days a week. This is in accordance with 

Lee et al.’s (2011) study of 24 stroke survivors, Cho et al.’s 

(2013) study of 28, in which patients were trained in MI use for 

30 minutes, three times a week for six weeks, and Hwang et al.’s 

(2010) study, in which stroke survivors were trained in MI use 

for one hour, five days a week over four weeks.  
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Given that stroke rehabilitation requires self-management in 

recovery, stroke survivors could continue MI use as much as 

needed. Additionally, stroke recovery may occur over many 

months or years, so there is no need for stroke survivors to stop 

MI if it is something that they find positive and helpful in their 

recovery. It was also seen as an adjunct to treatment for as long 

as it was useful (Malouin et al., 2013; Schuster et al., 2012; 

Braun et al., 2010). According to Braun et al.’s (2012) findings 

from a multi-centered trial on MI use with 36 stroke survivors, 

six weeks of intervention was found to have a significant effect 

on improving ADL function, and this effect was still evident after 

a six-month follow-up period, which suggests that MI could help 

maintain improvements even after discharge from sessions and 

rehabilitation therapy or clinics. See Table 5.6, below for the list 

of recommendations to length for duration of MI use. 

5.5.2.3.3 Intensity of MI use (how) 

The intensity (repetition of MI) and frequency (how frequent MI 

is used) of the sessions should be tailored to patients’ needs. 

Training should be as intense and frequent as can be tolerated 

by the patient, and frequency should be individually tailored to 

the patient’s needs and ability. As well as encouraging MI 

training during sessions, the therapist should encourage self-

practice once a day for 10 to 20 minutes or up to one hour per 

day.  

Evidence to recommendation for intensity of MI use 

The consensus supports the recommendation that for best effect, 

MI should be used at least once a day and for up to three times 
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per week. The findings are roughly in line with that of Dickstein 

& Deutsch’s (2007) review, which suggests that the duration of 

MI practice is up to 20 minutes for healthy individuals while for 

stroke it is shorter at 12 to 15 minutes.  

It is important to bear in mind that MI training will usually be in 

combination with another exercise, such as physical practice or 

relaxation, and that integrating MI time with other exercises can 

be in the patient's favour (Dunsky et al., 2008). Consensus on 

recommendations for MI intensity suggest that it may be more 

effective when encouraging self-practice for up to seven times 

per week, and stroke survivors should be encouraged to self-

practice as frequently as can be tolerated, according to their 

individual needs and ability. Importantly, MI can be tailored to 

the patient's need and the stroke survivor should be given the 

opportunity to decide for themselves how and when their 

exercises take place.  

Intensity has been found to be an important determinant of 

recovery in post stroke upper limb rehabilitation. A trial by 

Rodgers et al. (2019) compared the effect of Enhanced Upper 

Limb Therapy (EULT) in addition to usual post stroke care, and 

Robot Assisted Training (RAT), three times a week for 12 weeks, 

with usual NHS care alone (comprising 45 minutes physiotherapy 

and occupational therapy, five times per week to achieve 

rehabilitation goals). Findings showed an improvement in the 

impaired upper limb after undergoing RAT intervention compared 

to the group with usual care. Although no significant change to 

upper limb function or ADL was found after stroke, EULT reduced 

impairments and improved ADL and mobility compared to usual 
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care alone suggesting that a higher intensity and duration of 

therapy may help to promote recovery after stroke. 

Although there is limited evidence from controlled studies on the 

intensity of MI use, this technique depends on stroke survivor’s 

tolerance and other factors relating to this and their situation as 

well as the effectiveness of self-practice/management. It 

therefore needs to be patient-specific, according to their needs 

and ability to participate in the session. This is supported by 

Malouin et al. (2013), whose review explored attempts to 

identify factors impacting MI training in rehabilitation. Their 

findings highlighted that some factors, such as adherence to MI 

training and patient self-managed (self-practiced) treatments, 

can help enhance successful MI training. Further, whilst the 

therapist can support them during clinical sessions, this need will 

gradually decrease and stroke survivor motivation levels in using 

MI independently and unsupervised will gradually increase.  

A few items reached only marginal consensus (69%), for 

example those pertaining to the duration and frequency of 

training: training the patient for 10-20 minutes (important item), 

training the stroke survivor for one hour (non-important item), 

training the patient three times a day (non-important item) and 

encouraging self-practice up to five times a week (important 

item). This could be because experts presumed therapy efficacy 

and adherence in terms of its intensity and frequency of practice 

individualizing its content to each stroke case specifically. The 

experts might have believed that training for 10-20 minutes was 

important but that stroke patients may need more or less time 

depending on the stroke survivor’s individual need and tolerance 
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rather than individual intensity. In terms of encouraging self-

practice up to five times a week, the experts in this Delphi also 

believed it is important to encourage self-practice with stroke 

survivors to help maintain progress in recovery. Yet, they felt 

that stroke survivors can be burdened in practicing exercises 

which are scheduled as part of a daily routine. Similarly, in Hong 

et al.’s (2012) trial investigating Electrical Stimulation (ES) for 

the upper limb with 14 stroke survivors, MI combined with ES 

was used for 20 minutes daily, for five days a week. Findings 

showed improved levels of upper limb functions compared to the 

usual care group. For recommendations for intensity of MI use, 

see Table 5.6, below. 

5.5.2.3.4 Application of MI use and delivery (how to 

instruct MI use) 

Regarding methods of instruction for therapists with stroke 

survivors, it was agreed that carrying out MI training using an 

audiotaped imagery instruction could help the stroke survivor 

follow the training step by step, breaking down and simplifying 

tasks.  

Evidence recommendations for instructing MI use (how) 

Using audio imagery scripts to help patients imagine and using 

appropriate equipment or objects to help explain the movement 

(e.g., dumbbells) or anatomical aids (e.g., skeleton or 

dummies), was also seen as beneficial for teaching MI use. 

Listening to instructions can help in task completion, as well as 

specific word use motivating and encouraging the patient to see 
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or feel the movement and perform it effectively (Malouin, 

Jackson, & Richards, 2013; Nilsen et al., 2012).  

Consensus was reached to support providing verbal instructions 

and demonstrating the movements to the stroke survivor (e.g., 

pictures, posters, or therapist’s own limbs) as beneficial methods 

for teaching MI use. Additionally, there was consensus for 

technical support, for example using mirror therapy to support 

MI use with stroke survivors to help illustrate imagined tasks 

during training (Ietswaart et al., 2011). It was acknowledged 

that functional items (i.e., cup/glass) and having access to the 

correct equipment (e.g. having a mirror box and the correct 

table set up and access to a quiet room) allows stroke survivors 

to concentrate and is crucial. This is supported by Nilsen et al.’s 

(2012) study which used items in this way, for example in the 

training for MI use, to instruct participants on a task for drinking 

from a cup. They were asked to focus on movement of reaching 

to the cup, then lifting it from the table and bringing it closer to 

their mouth. Following that, taking several sips from the cup 

until they have finished the drink.   

It’s important when using MI to follow a protocol and ask the 

stroke survivor to demonstrate their ability to engage in MI to 

ensure instructions are understood. Patients should practice 

using MI themselves and have an understanding of the principles 

behind it (Braun et al., 2008). Consensus was reached regarding 

the use of a protocol to assist in follow-on training in MI. Access 

to a quiet room was also considered essential for instructing MI. 

This is generally in line with Braun et al. (2007) who 

acknowledged the importance of assessing a stroke patient's 
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engagement and demonstrating the ability to understand the 

training. In their review, it was found that making a close 

specific link between what the stroke survivor experienced in 

their rehabilitation procedure and the imagery process technique 

was crucial, as this enhances practical training. 

Furthermore, MI use is a dynamic approach that involves one-to-

one guidance through close therapist/patient interaction during 

all stages of training. Thus, the therapist is required to introduce 

MI training, taking plenty of time, having adequate experience in 

MI themselves and supporting patient adaption to this treatment 

(Rushall & Lippman, 1997). Consensus was established 

regarding this point by the experts who agreed that 

familiarisation could be enhanced through producing examples 

and detailed explanations that include real-life experiences, as 

this was a more straightforward means of motivating patients to 

train effectively. Further, any unrealistic expectations of patients, 

which could be resolved by checking that the patient fully 

understands the imagery concept and recognises his set of goals 

should be avoided, as these are part of the rehabilitation 

process. 

Experts acknowledged that it was essential that the therapist 

used a bespoke script for that stroke survivor, according to the 

task they were imagining, so they could incorporate specific 

details to ensure the experience was enhanced in terms of 

visual, sensory, and kinaesthetic feedback. This is in accordance 

with Malouin, Jackson and Richards (2013), who suggest that 

scripts are not designed to represent movements in real-life 

experiences. They therefore encourage tailoring scripts to the 
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stroke survivor’s own movements, speed, and sequence, 

alongside tailoring training instructions to the individual needs 

and goals, focusing on stroke survivor’s abilities to enhance 

effective MI training. Table 5.6, below includes recommendations 

doe instructing MI use. 

5.4.2.3.5 Time of MI use (when) 

MI could be used during or as part of other treatment sessions, 

either before or while practising the specific task or exercise.  

Further, it can follow practicing specific tasks or exercises to 

increase "reality" of meaningful activity. It can be directly 

targeted at the tasks the stroke survivor is practicing. This can 

then encourage the practice of MI outside of treatment sessions 

(e.g. at home) or following other treatment sessions. This 

process is believed to help prime the effects of motor 

performance and skill learning, when the real movement is 

combined with MI (Lebon, Collet & Guillot, 2010).  

Evidence to recommendation for time of MI use 

Consensus was reached on when it is best to use MI. Experts felt 

it important that it be used during/or as part of other treatment 

sessions. This is supported by theory on MI practice when no 

physical therapy or treatment appointments are available. Braun 

et al.’s (2008) review suggests that patients need to be 

encouraged to use MI outside of therapy as soon as they can 

practice independently. As important as it is for patients to be 

supervised or guided by the therapist, unguided practice helps 

improve training intensity and empowers the stroke survivor 

(Malouin et al., 2010). Additionally, consensus was established 



 

 

314 

 

by the experts in this study regarding that task training should 

be aimed at increasing "the reality" of meaningful activity. This 

follows Braun et al.’s (2008) review which highlighted that tasks 

should include examples and detailed explanation that include 

real-life experiences, as these are more likely to motivate 

patients to train effectively. Moreover, it is essential that MI is 

directly related to the tasks being practised and it is suggested 

that MI practice should be as close as possible to real 

performance (Guillot et al., 2010). 

However, consensus was not reached in this study on whether to 

continue using MI after discharge from treatment, nor while 

waiting for scheduled appointments for a course of treatment. 

This finding is consistent with Braun et al.’s (2012) multi-

centered trial on MI use with participants; where the sessions 

were for six weeks, with six months follow-up, which found 

significant improvements was maintained for ADL function. 

Although Braun et al.'s findings differ from the experts in this 

point, this could be because the experts had no external contact 

with their patients, unlike a trial that requires follow-up at 

different time points. Recommendations for time of MI use is 

listed in Table 5.6, below. 

5.4.2.3.6 Modes of MI use (what) 

Regarding mode of MI use and different perspectives, the results 

indicated that MI, when instructed in different modes and from 

different perspectives, could help enhance effective use. It is 

believed that a patient needs to be comfortable in using MI from 

any perspective (internal or external) or practice MI in any 
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mode. This is supported by the experts’ consensus, who agreed 

that stroke patients could use any type from any perspective of 

MI as long as they can imagine.  

Evidence to recommendation for mode of MI use 

Instructing stroke survivors to use visual imagery from an 

external visual imagery perspective and to use the kinaesthetic 

mode received the second highest consensus. The least favoured 

but still essential factor was instructing the stroke survivor to 

use both visual and kinaesthetic modes and to use any type of 

imagery as long as it involved movement of images. 

This is similar to Schuster et al.’s (2011) review, which stated 

that motor-focused tasks were mainly explored with stroke 

survivors when using visual and kinaesthetic modes, achieving 

positive results. According to Crosbie et al. (2004) and Malouin 

et al. (2004-a; 2004-b; 2009), rephrasing imaging can help 

enhance accuracy and vividness in the imaging process and 

increase sensation levels. 

However, consensus was not reached on whether MI should be 

instructed to the patient from only an internal visual imagery 

perspective, or whether the patient should be instructed to use 

graded imagery (external). This lack of consensus might be 

related to the lack of description in protocols used for MI in 

stroke research and the varying training intensities and exercise 

variability between studies. For example, Hosseini et al.’s (2012) 

trial with 30 stroke patients looked at improving functional 

mobility and postural balance. The intervention group (15 

patients) received MI training in addition to occupational therapy 
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for a total of 45 minutes per session for 4 weeks, compared to 

the control group (15 stroke survivors) who received only 45 

minutes of occupational therapy. Both groups received task 

training related to walking abilities and balance. Their findings 

showed a significant impact of the intervention on functional 

mobility and balance levels (in the MI group).  

Timmermann et al.’s (2013) trial with 32 stroke participants, 18 

in an MI group to help improve upper limb ADL, instructed 

patients to use gradual MI (gradual complexity in task imaging), 

in comparison to the control group who received only the usual 

therapy and bimanual neurodevelopmental therapy. Results 

showed no difference between groups other than significant 

training-specific improvements found in the experimental group. 

Furthermore, regarding the issue of which perspective to use, 

the study found it to be more effective tailoring MI according to 

the stroke survivors’ preference and feedback and incorporating 

different perspectives in training. The results suggested that 

introducing different perspectives and making decisions based on 

patient feedback works more effectively.  

Some experts stated that in their experience, the internal 

perspective was more popular, believing that using a 

combination of visual and kinesthetic approaches added more 

weight. This is consistent with Schuster’s (2011) review, where 

studies incorporated both a visual (internal mode) and 

kinesthetic approach in MI implementation were more effective. 

Further, consensus showed the mode should be patient-specific, 



 

 

317 

 

according to their needs and abilities. See Table 5.5 below for list 

of recommendations for mode of MI use. 

5.5.2.3.7 Location for MI use (where) 

As to where to train and deliver MI, agreement was reached in 

round one that MI can be practiced or trained anywhere, as long 

as the stroke survivor is able. Most agreed the location for 

training was in rehabilitation centres or clinics (e.g., specialised 

physiotherapy clinics) and in private settings (e.g., quiet rooms) 

and nursing homes (private accommodation providing health 

care for the elderly). It was further recommended for stroke 

survivors in their own homes. 

Evidence to recommendations to location for MI use 

(where) 

Practicing MI in homes is in line with Dunsky et al. (2008), who 

evaluated the feasibility and efficacy of imagery as part of a 

home-based approach in a non-randomised controlled trial. 17 

stroke survivors were trained on MI use in their homes for 15 

minutes on a task specific for gait training, three days a week for 

six weeks, supervised by visits from a physiotherapist. Findings 

supported that rehabilitation combined with home-based MI 

exercise programmes, can enhance walking levels after stroke. 

Meanwhile, Timmermann et al. (2013) trained stroke patients in 

rehabilitation centres or physiotherapy clinics in hospitals, as 

part of a multi-centre randomised control trial with 18 stroke 

survivors using MI and 14 using NDT, investigating the 

effectiveness of MI to improve ADL. Findings supported training-

specific effects to the intervention group, and the use of a client-
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centred training approach, which is another appropriate location 

for MI use.  

Experts in this study stated that MI can be used anywhere, for 

example, hospital wards, as long as a specific time and space is 

allocated with MI guidance. Further, it can be completed in any 

quiet space with minimal distractions as supported by evidence 

from the literature suggesting that MI can be carried out in quiet 

settings (Page et al., 2009, Nilsen et al., 2012). Table 5.6, below 

includes list of recommendations to location for MI use. 

5.5.2.4 Stroke survivor’s ability and attributes (who) 

With respect to the stroke survivor’s attributes for using MI, 

consensus was reached on several points and different co-

morbidities that needs to be considered prior including in MI use 

and the ability of stroke survivors to train.  

Evidence to recommendation to stroke survivor’s ability 

and attributes (who) 

Stroke survivors who are not suffering from cardiac problems, or 

major musculoskeletal problems (e.g., rheumatoid arthritis, 

orthopaedic surgeries, or musculoskeletal surgeries). This is in 

accordance with Kumar et al. (2016), who stated that any stroke 

survivor with coronary disease such as serious cardiac conditions 

should be excluded. 

It could be argued that stroke survivor’s attributes and criteria 

for inclusion in Kumar’s (2016) study was not based on empirical 

evidence, that could have indicated that MI had a determination 
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effect on people with these conditions; it is rather based on their 

informed and continued exploration from earlier studies. Further 

research is needed to explore and define the precise inclusion 

criteria for stroke survivors who will benefit from MI training.  

The stroke survivor should not suffer from any severe 

neurological problems (e.g., epilepsy or seizures or hypertension 

or asthma). This is in line with Polli et al.’s (2017) study, which 

excluded any stroke survivors with a neurological disease (e.g., 

central nervous system, major head injury or neuro psychiatric 

diseases). The experts in the current study agreed that the 

stroke survivor should not be taking medications that cause 

drowsiness nor should not suffer from severe depression, 

dizziness or vertigo, in line with Liu’s (2009) study, which 

excluded people who had depression.  

However, consensus was not reached on other stroke survivor’s 

health condition restrictions, such as whether the stroke survivor 

has severe spasticity, increased muscle tone, bone fractures, 

joint dislocations or severe fatigue. This differs from several 

studies that have included these features, for example Braun et 

al.’s (2006) review included 4 studies for MI use with stroke 

survivors and explored inclusion criteria for stroke regarding the 

trials conducted. There were restrictions on a couple of 

attributes, including cognitive and sensory abilities, and the 

capacity to understand and follow instructions; skills in terms of 

communicating with others; levels of spasticity and pain; 

symptoms related to the type and location of the lesion; the 

ability to imagine and generate images. These identified 

attributes were believed to be necessary requirements prior to 
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admission to MI training and associated with beneficial MI use. 

However, comments relating to maintaining functions were 

identified by experts. They agreed on a set of stroke survivor 

health condition restrictions that did not reflect this role in MI 

use, including mental health, where some people can be 

distressed by the lack of movement on attempting MI, for 

example cognition was the most critical factor.  

As for the stroke survivor’s ability, agreement was reached on 

patient's attributes. For instance, a patient needs to be able to 

imagine and describe the imagining process, as well as identify 

objects (e.g., a pen or a bed), and understand language (e.g., 

naming a pen or a bed) and be able to communicate well (e.g., 

understand instructions and repeat). Furthermore, the stroke 

survivor needs to be able to concentrate and be oriented. This is 

consistent with the findings of Braun et al. (2006), Liu (2009), 

and Liu, Song and Zhang (2014). 

However, comments relating to the ability of stroke survivors to 

concentrate and have sustained and selective attention for a 

higher cognitive task were identified but fell short of reaching 

consensus at 69.2%. The agreed recommendation did not reflect 

the point related to the stroke survivor's ability. This differs from 

the findings of reviews conducted by Malouin et al. (2012; 2010; 

2004b), highlighting the importance of screening for cognitive 

impairments prior to MI training, as impairments in 

concentration, attention and working memory can make MI 

training difficult for stroke survivors to follow. In addition, the 

ability to understand and follow instructions is considered a 

requirement for successful MI training.  In Braun et al.’s (2008) 
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critical review, it was concluded that it is crucial to assess the 

stroke survivor's mental capacity including attention, memory 

and ability to understand. See Table 5.6, below for list of 

recommendations to stroke survivor’s ability and attributes.  

5.5.2.5 Assessment tools for MI use 

Regarding the use of assessment tools to assess the stroke 

survivor prior to training, it is crucial to assess three main levels: 

levels of cognitive impairment (e.g., mild cognitive impairment, 

with a score above 24 on the Mini-Mental State Examination 

(MMSE) test); the ability to imagine tasks (e.g., right level of 

imagining is a score above 60 on the Kinaesthetic and Visual 

Imagery Questionnaire (KVIQ)) both seen as essential to 

engagement; levels of prominence of the image (e.g., right level 

of imagining the movement, with a score above 56 on the 

Movement Imagery Questionnaire-Revised Version (MIQ-RS)). 

These tools are highly supported by the experts. 

Evidence to recommendations to assessment tools for MI 

use 

The ability to image prior MI up taking, is in line with Malouin, 

Jackson and Richards (2013), who acknowledged that effective 

MI use necessitates the ability to create image, using several 

instruments to assess the ability to image, such as the KVIQ, 

which is a subjective measure of the stroke survivor’s ability to 

image simple movement vividly (Malouin et al., 2009, 2007).  

Regarding the MIQ-RS, Dickstein & Deutsch (2007) 

acknowledged rating both upper and lower extremity movement 
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to visual and kinaesthetic modes. Both these assessment tools 

are amenable to use in clinical settings and support the 

evaluation of the stroke survivor's ability to image prior to 

training. Using these assessment tools, the therapist can 

determine whether a patient is likely to engage in MI training 

and ensures successful engagement.   

Other features of stroke survivors were also considered essential 

to assess, such as levels of tone or spasticity in affected limbs 

(e.g., score below 2 on Modified Ashworth Scale); levels of pain 

in affected limbs (e.g., mild -point 4 or less on Visual Analogue 

Scale of 0-10); levels of stroke fatigue (e.g., Fatigue Assessment 

Scale (FAS)). The only trials that have investigated MI use in 

stroke have included stroke survivors’ levels of tone of spasticity 

affected limbs (e.g., scored below 2 on Modified Ashworth 

Scale). For example, Hong et al. (2012) excluded patients that 

scored below 2 on the Modified Ashworth Scale, as did Pheung-

Phrarattanatrai (2015) and Polli et al. (2017).  

Several points were highlighted by the experts as barriers that 

might cause conflict with MI use. Cognitive decline was identified 

as a barrier to MI if tailoring MI use and guiding stroke survivors 

based on their specific abilities, some stroke survivors with 

reduced attention capacity for the task have succeeded with MI. 

Other views were that following their own guidelines in treating 

stroke survivors in rehabilitation, they would trial MI for upper 

limb (UL) recovery with most stroke survivors, including those 

with language/communication impairments and mild cognitive 

impairments, to allow them to use an evidence-based UL 

therapy.  
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Malouin et al. (2004-b; 2010; 2012) explained the importance in 

screening for cognitive problems and MI ability. In addition to 

evaluating the working memory levels, which play an essential 

role in MI use, these issues must be documented as both 

impaired skills of working memory and sustained attention can 

make MI training and progress more difficult (Braun et al., 2010; 

2012). Recommendations to assessment tools are listed in Table 

5.6, below. 
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Table 5.6, Recommendations for MI use in stroke rehabilitation  

 
Recommendations for MI use in stroke rehabilitation 

 
WHO (Provides it)? Recommendations for 

improving therapist’s 
knowledge & 
experience in MI. 

1. Therapists can gain knowledge & improve their MI experience by accessing peer-
reviewed journals, or by reviewing clinical guidelines if available. 

2. Therapists should enrol on training programmes with peer expert supervision in MI use 
to help them reflect on their skills, maximise learning & increase their experience. 
Programmes offering evidence-based instructive guidelines are essential for developing 
intervention training in healthcare services. 

3. Therapists should be observed in delivering MI by expert clinicians to build their 
confidence & skills in its application; & offered expert shadowing with supervisors or 
colleagues, who have used MI in clinical practice. This is essential to support training, 
ensuring maximum learning development, & improved confidence & competence to 
practice.  

4. Therapists should seek CPD opportunities offering improvement via experience & 
clinical skills enhancement. Attending training courses or workshops, videos explaining 
how to incorporate MI into practice, & discussing research findings with 
colleagues/others (e.g., journal clubs, knowledge exchange meetings with academics) 
are the most useful & appropriate methods. 

WHO (Provides it)? Recommendations for 
therapist’s engagement 
& patient training. 
 

1. To ensure success in treatment engagement & MI training of stroke survivors, stroke 
survivor beliefs about their ability to enhance positive changes in their own health 
status must be acknowledged. This can be facilitated through health professionals & 
patient information platforms. 
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2. The success of MI training relies on maintaining a good therapeutic relationship & 
encouraging active self-management in partnership with professionals who respect 
their needs.  

3. Providing feedback on MI training progress is essential, alongside diaries to record 
reflections on experience. In addition to written personalised patient-therapist 
feedback, reflective feedback positively reinforces & promotes self-management with 
the overall aim of enhancing awareness & mindfulness. 

4. Identifying whether stroke survivors can perform MI is essential; MI cannot be 
passively administered, rather stroke survivors need to be actively focused & engaged.  

5. A supportive environment comprising successful care giving from the facility, alongside 
the support of the caregiver/family is required. Furthermore, appreciating the stroke 
survivors’ emotional & physical challenges is essential to achieving a successful 
rehabilitation programme. 

WHO (Receives it)? Recommendation to 
stroke survivor’s ability 
& attributes (who). 
 

1. Stroke survivors should not be suffering from cardiac problems, major musculoskeletal 
problems (e.g., rheumatoid arthritis, orthopaedic surgeries or musculoskeletal 
surgeries); or any severe neurological problems (e.g., epilepsy or seizures or 
hypertension or asthma).  

2. Stroke survivors should not be taking medication that causes drowsiness nor suffer 
from severe depression, dizziness, or vertigo.  

3. MI should not be attempted with patients with severe mental health problems, or 
distress caused by lack of movement.  

4. Cognitive impairments should be screened prior to MI training, as impairments that is 
related to cognitive & sensory abilities, attention & working memory, which can 
present stroke survivor difficulties in MI training.  

5. Stroke survivors should be able to concentrate (sustained & selective attention for a 
higher cognitive task) & oriented.  

6. Stroke survivors should be able to imagine & describe the imagining process, as well 
as identify objects (e.g., a pen or a bed), understand language (e.g., name a pen or a 
bed) & communicate well (e.g., understand instructions & repeat).		

WHY (Benefits)? Recommendations for 
the benefits of MI use. 

1. MI use improves functional outcomes such as upper limb function, global ADL & 
mobility. 
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2. MI use impacts on psychological recovery, such as improving confidence, 
concentration; improving self-esteem & positive attitude (mental & emotional 
wellbeing). 

3. MI improves motivation (the ability to sustain a positive attitude) & can make the 
stroke survivor feel calmer/more relaxed, reduce/control pain & spasticity, improve 
self-efficacy & increase self-confidence.  

4. MI helps in controlling levels of pain & produces a substantial decrease in chronic pain 
levels which, in turn, helps increase limb function. 

5. Adherence to a rehabilitation programme is another essential benefit of MI use, 
showing stroke survivor understanding of MI training instructions. 

6. MI use can improve QoL, specifically, levels of joint flexibility, memory, & participation 
in life.  

7. There was no evidence in the literature to support an impact on participation following 
MI training.	

WHAT (Tools)? Recommendations for 
instructing MI use 
(how). 

1. Audio imagery scripts can help stroke survivors imagine & train in MI. 
2. Using equipment or objects to help explain the movement (e.g., dumbbells) or any 

anatomical aids (e.g., skeleton or dummies). 
3. Listening to instructions can help in task completion. 
4. Using words can motivate & encourage stroke survivors to see or feel the movement & 

perform it effectively. 
5. Providing verbal instructions & demonstrating the movements to stroke patients can 

support teaching MI use (e.g., pictures, posters, or therapist’s own limbs). 
6. Technical support, for example using mirror therapy can be helpful to illustrate 

imagined tasks during training. 
7. Functional items (i.e., cup/glass) & having access to the correct equipment (e.g., 

having a mirror box and the correct table set up and access to a quiet room) can allow 
patients to concentrate. 

8. Following a protocol and asking stroke survivors to demonstrate their ability to engage 
in MI, will ensure instructions are understood accurately. 

9. Accessing quiet rooms is essential for instructing MI use. 
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10. One-to-one guidance through close therapist-patient interaction is required during all 
stages of training. The therapist should introduce MI training, allow sufficient time, 
have appropriate experience in MI themselves and support patient adaption to the 
therapy. 

11. Familiarisation with MI use is required, examples & detailed explanations that include 
real-life experiences, is more straightforward to motivate patients to train effectively. 
Regularly checking stroke survivor’s understanding of the imagery concept and 
recognising their own goals is important in avoiding unrealistic expectations. 

12. Use of a bespoke script specific to the tasks the patient is imagining, can enhance 
visual, sensory, & kinaesthetic feedback. Adapting scripts to the stroke survivor’s own 
movements, speed & sequence is encouraged. 

13. Tailoring training instructions to the stroke survivor’s own needs & set of goals is also 
recommended, focusing on the abilities of the stroke survivor to help enhance 
effective MI training. 

HOW (Mode)? Recommendation for 
mode of MI use. 

1. Stroke survivors should be instructed to use visual imagery from an external visual 
imagery perspective. 

2. Both visual & kinaesthetic modes can be combined, & any type of imagery is 
recommended, as long as it involves movement images. Motor-focused tasks explored 
with stroke survivors during visual and kinaesthetic modes result in positive outcomes. 
This type of imaging can enhance accuracy & vividness of the imaging process & 
further increase sensation levels. 

3. Instructing stroke survivors to use graded imagery is recommended. 
4. Perspective of use is more effective when tailoring MI according to stroke survivors’ 

preference & feedback and incorporating different perspectives in training.  
5. Combining visual and kinesthetic approaches can add more weight to the vision. 
6. Imagery mode should be patient-specific, tailored according to their needs & abilities.	

HOW (Length for 
duration)? 

Recommendations to 
length for duration of 
MI use. 
 

1. For length and duration, MI training should run for at least 2 & continue up to 6 weeks 
or more, to achieve a positive effect on improved function in stroke survivors.  

2. Therapist support & guidance should be reduced over time, as stroke survivors 
develop self-generated treatments. 
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3. After discharge from treatment, stroke survivors should be encouraged to use MI & re-
contact the therapist if they are having difficulty or anything is unclear regarding their 
self-directed MI practice or progress. 

4. Therapists must ensure that the stroke survivor is independent in MI use after being 
supervised & guided during MI training, & that they can practice independently in later 
sessions. 

5. Self-practice of MI use at home, without supervision, should be encouraged by the 
therapist once the stroke survivor is familiar with the technique. Therapists should 
monitor adherence, & track progress, alternating treatment plans or increasing 
intensity if required. 

6. MI practice should continue for 4-6 weeks, every day or five days a week, for 30 
minutes up to one hour.  

7. MI can be an adjunct to other treatment for as long as is useful & as much as it is 
needed for however long; MI could help maintain improvements even after discharge 
from sessions & rehabilitation therapy or clinics. Stroke patients can continue MI use 
as much as needed. 

HOW (Intensity)? Recommendations for 
intensity of MI use. 

1. For best effect with MI use, stroke survivors should train at least once a day & up to 
three times per week, with a practice duration of up to 30 minutes up to one hour.  

2. MI training can be used in combination with another exercise such as physical practice 
or relaxation and integrating the time for MI with other exercises can be in the stroke 
survivor 's favour. 

3. Recommendations for MI intensity suggest encouraging self-practice for up to seven 
times per week or as much as it is needed for however long. 

4. Stroke survivors should be encouraged to self-practice as frequently as can be 
tolerated, according to their individual needs & ability. Importantly, MI can be tailored 
to the patient's need & the patient is given the opportunity to decide for themselves 
how & when their exercises take place. 

5. The experts recommended the frequency of MI for stroke survivors can be continued 
independently, unsupervised and followed easily, once initially administrated by the 
therapist & the concept understood by the stroke patient, who can practice daily to aid 
neural growth & recovery.  
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6. MI needs to be patient-specific, according to their needs & ability to participate in the 
session. 

7. Therapists can support stroke survivors during clinical sessions; this need will 
gradually decrease as stroke survivor motivation levels in using MI independently & 
unsupervised will gradually increase.  

8. Training for 10-20 minutes is important, but stroke patients may need more or less 
time depending on their individual needs & tolerance.  

9. The practice of MI may be incorporated alongside other interventions such as 
relaxation or task focused training, thus influencing factors such as intensity & 
duration.  

10. The experts recommended encouraging self-practice up to five times a week, to help 
maintain progress in recovery. 

11. The recommended frequency is from three to seven times a week and between 15-
minutes up to an hour a day as tolerated; however, applicability of how much MI 
training is effective still remains imprecise requiring further exploration in future trials. 

HOW (Tools)? Recommendations to 
assessment tools for MI 
use. 
 

1. Tools recommended for use in assessing the ability to ability to image simple 
movement vividly & determine whether a stroke survivor is likely to engage in MI 
training include the Kinaesthetic & Visual Imagery Questionnaire (KVIQ) & the 
Movement Imagery Questionnaire-Revised Version (MIQ-R). 

2. Increased tone or spasticity, pain in affected limbs and fatigue should be assessed 
prior to training. For example, by using the Modified Ashworth Scale (score less than 
2) for spasticity, score of 4 or less on Visual Analogue Scale of 0-10 for pain & the 
Fatigue Assessment Scale (FAS).  

3. Assessment of cognitive difficulties e.g. reduced attentional capacity for specific 
abilities & tasks, language/communication impairments & mild cognitive impairments 
should be assessed prior to training. In addition to evaluating working memory levels, 
which play an essential role in MI use. 

4. These issues should be documented as working memory & sustained attention deficits 
can make MI training more difficult. 	
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WHERE (Place)? Recommendations to 
location for MI use 
(where).  

1. MI can be used anywhere (at home, in hospital & in outpatient rehabilitation settings), 
as long as specific time & space is allocated.  

2. MI should be delivered in a quiet space with minimal distractions.	
WHEN (Time)? Recommendation for 

time of MI use. 
 

1. MI is recommended either during/or as part of other treatment sessions & or when no 
physical therapy or treatment is available.  

2. Encouraging independent practice outside of therapy as soon as stroke survivor can do 
so independently is important and beneficial.  

3. Unguided practice, unsupervised by the therapist, can be encouraged to help improve 
the intensity of training & empower the patient.  

4. Tasks need to be aimed at increasing personally meaningful activity. For example, 
detailed explanation that includes real-life experiences are more likely to motivate 
patients to train effectively. It is essential that MI is directly related to the tasks they 
are practising & should be as close as possible to real performance. 

5. MI use can be continued after discharge from treatment, or while waiting for 
scheduled appointments for a course of treatment; thus, helping to maintain 
improvements in ADL function. 
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5.6.3 Strengths and limitations 

In this study, using a cut-off score of 70% consensus helped 

achieve the desired effect of allowing the process to be 

completed, with only 7% - 22% (n=5) participant dropout over 

the three iterations: round one (n = 18), round two (n = 14) and 

round three (n = 13). From these findings, most items reached 

or exceeded the threshold of 70% by some degree, despite the 

fact that there are no available evidence-based guidelines in the 

field for MI use in stroke rehabilitation. This level of consensus 

can be regarded as strength for this study. 

A second strength is the low dropout. In respect of iteration bias, 

the response in round two was 78% (round two ratio to round 

one), and 93% in round three (round three ratio to round two), 

which can be considered a small dropout rate in sample size 

within this small pool of responses, as addressed by Evans 

(1997). Another strength of this study is the reminder emails 

that helped maximise responses (Sandrey & Bulgur, 2008). This 

was in addition to offering an extension for some participants to 

complete the survey (Franklin & Hart, 2007). As well as planning 

the Delphi to be between two to three rounds, this helped reduce 

panel fatigue and each round was conducted over both general 

holidays and work times, with a quick turnaround time in data 

collection to enhance engagement and reduce drop-outs as much 

as possible (Linstone & Turoff, 1975). 

A further strength comes from the snowball sampling technique 

which helped identify more experts to participate in the study. 

Participation was voluntary. Additionally, participants were 
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working in a range of professional fields and settings, and 

included clinicians and academics, based in universities, hospitals 

and private settings. Some were employed as senior lecturers, 

therapist educators or were delivered clinical workshops on 

occupational topics. Others were associated with academic 

Rehabilitation Departments in their universities, and the sample 

also included clinical occupational therapists and physiotherapists 

in neurological specialisms. Including experts with different 

backgrounds helped reflect varied views on essential items of MI 

use and produce a valuable list of MI use and training. It could 

be argued that this latter group (neurological specialisms) had 

the greatest impact on the survey as they were directly involved 

with using MI with stroke survivors (Novakowski & Wellar, 

2009). While the other participants, including researchers and 

educators’ views, reflect their academic knowledge and 

proficiency in MI (Starkweather et al., 1975; Moore, 1987; 

Synowiez & Synowiez, 1990).  

The focus of this study was on developing core recommendations 

for MI use in stroke rehabilitation in clinical practice. These 

covered both improving the patient’s MI experience and 

influencing the behaviour of the therapists in training stroke 

survivors in MI use. This could only be informed by experts, and 

I believe that the views of the panel of experts are 

representative of experts in parts of the world where MI is 

currently practiced. Nevertheless, it is important to note that this 

does not mean that another sample with different dynamics, 

including time and geographical factors, could not give different 

views in the future. However, the body of experts who 

participated is seen as a strength of this study. One limitation to 
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the study was that mixed views were received from both 

physiotherapists and occupational therapists (e.g. mainly around 

improving mobility). In addition, the mix of clinicians and 

academics in the sample could have produced different views. 

However, the aim of this study was to integrate views from those 

who have used MI with stroke and have an adequate level of 

experience in MI use, regardless of their professional 

background. Consequently, the work could have been influenced 

by the views of experts who have researched MI use but not 

generally applied it. However, the mixed proportional 

backgrounds helped to reduce the risk of experience bias. 

Another point that surfaced was that views from occupational 

therapists were entirely different from a physiotherapist’s view in 

terms of a specific outcome, such as how effective MI was in 

relation to a specific mobility outcome (Lemmer, 1998). The 

Delphi method has been used extensively in the field of health 

care. However, there has never been one perfect method for 

attaining consensus. Several different methodologies (e.g. 

nominal group process or development panel for consensus) 

could have been used and may have produced a different set of 

recommendations (Rowe et al., 1991). However, the findings of 

a Delphi are mainly specific to the experts included in that 

sample (Sandrey & Bulger, 2008) and responses do not need to 

be repeatable as they may include members with the same 

qualifications but with different backgrounds (Clayton, 1997). 

However, as the use of MI in stroke rehabilitation is a novel 

technique, and there is no specific set of recommendations for 

practice due to a lack of available evidence-based guidelines in 

the field, Delphi was seen to be the best method proposed at the 

time. One limitation to the study was that the mix of clinicians 
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and academics in the sample produced different views.  

However, the aim of this study was to integrate views from those 

who have used MI with stroke and have an adequate level of 

experience in MI use, regardless of their professional 

background. Consequently, the work could have been influenced 

by the views of experts who have researched MI but not applied 

it clinically. However, the mixed backgrounds helped to reduce 

the risk of experience bias. Another point that surfaced was that 

views from occupational therapists were entirely different from a 

physiotherapist’s view in terms of how effective MI was in 

relation to a specific mobility outcome (Clayton, 1997; Lemmer, 

1998). The Delphi method has been used extensively in the field 

of health care. However, there has never been one perfect 

method for attaining consensus. Several different methodologies 

(e.g. nominal group process or development panel for 

consensus) could have been used and may have produced a 

different set of recommendations (Rowe et al., 1991). However, 

the findings of a Delphi are specific to the experts included in 

that sample (Sandrey & Bulger, 2008), and responses do not 

need to be repeatable as they may include members with the 

same qualifications but with different backgrounds (Clayton, 

1997). However, as the use of MI in stroke rehabilitation is a 

novel technique, and there are no specific recommendations for 

practice due to a lack of available evidence-based guidelines in 

the field, Delphi was seen to be the best available method at the 

time. It was most appropriate for this study to use the modified 

Delphi technique, rather than the classical Delphi technique. No 

focus group discussion was included in the first round, as the 

study was informed by results from a previous qualitative study 

that included focus groups with clinicians and one-to-one 
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interviews with stroke survivors. In addition to findings from a 

previous systematic review, both the qualitative study and the 

systematic review helped inform the modified Delphi technique 

development (Hasson et al., 2000; Keeney et al., 2011; Williams 

& Webb, 1994-a-b). This type of Delphi might have introduced 

potential bias by two means: either by using the data from the 

previous studies or by the experts when rating the structured 

statements in round one (Goodman 1986; Walker & Selfe 1996), 

although the researcher provided a free text comment box for 

the experts to freely express any issues regarding the item or 

statement. Experts mainly completed the structured rating 

statements and might have rated the predefined statements 

spontaneously. It may have been a different if they had been 

given the opportunity to make their own statements (Sumsion 

1998). The experts were invited to the Delphi due to their 

experience level in MI use, ranging from moderate to proficient 

level, and recognition of their expertise being within a 

reasonable knowledge range: they were confident in MI use and 

delivery with stroke survivors, in addition, some of them had 

identified that they were already teaching clinicians to use MI. 

However, a few experts stated that their expertise was 

somewhat basic and acquired through available knowledge and 

channels such as websites and workshops, in addition to reading 

up-to-date research for their CPD. Nevertheless, some felt 

incompetent in MI use with stroke in particular and chose to 

withdraw, explaining that their level was not reflective enough 

for the survey (Sumsion, 1998). The first round permitted 

participants to proceed, regardless of the number of years of 

experience in MI use. It could be argued that the length of 

experience was associated with the expert’s view and was 
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reflected differently in the survey. However, the less experienced 

participants, who were small in number, are less likely to have 

influenced the set taken forward to consensus level. In addition, 

MI experience can vary between individuals, as it is very novel, 

and only years of practice can be considered rather than a 

qualification or self-perceived measure. 

5.7 Research implication 

With the ambiguity in the literature to provide evidence 

considering MI effectiveness and process of delivery in clinical 

practice with stroke. Some items of MI use were expected not to 

reach consensus, particularly regarding what should be 

delivered, for whom and how to enable this in practice with 

stroke. This can be very challenging, given the current evidence 

and remains an area for further research.  

5.8 Conclusion 

This chapter explained the Delphi process used to produce this 

consensus, which will inform clinical protocols for MI training in 

stroke rehabilitation. The findings suggest there is a need to 

train therapists in MI and that certain patient attributes may 

determine the success of MI in stroke rehabilitation. These 

attributes may include cognitive function levels, e.g. memory, 

attention and other co-morbidities, which may be contra 

indicative or negatively impact on MI use and/or outcomes.  

However, evidence to underpin these attributes is lacking (they 

tended to be based on the exclusion criteria from previous 

research only). Further research is needed to determine who can 

benefit from MI training. There was no consensus on the best 
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tool or measure for assessing stroke patients’ capacity to use MI.  

Further research is needed in this area. These consensus 

statements and recommendations are based on clinical and 

academic expert opinions, which has previously been lacking in 

the literature. They now need to be turned into a set of best 

practice recommendations for MI use in stroke rehabilitation in 

clinical practice, which can be used in different contexts and 

countries. Further future clinical implementation studies are 

warranted to test the effectiveness of training based on these 

recommendations in terms of their uptake and use in clinical 

practice. The knowledge and skills of the therapists and their 

confidence needs to be improved and optimised. 
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Chapter Six: 

Mixed-Methods Design Synthesis 
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6.1 Overview  

In this chapter, the method used to synthesise the research 

findings will be outlined. The reason for selecting this method of 

synthesis will be justified. Then the findings from each chapter 

will be synthesised and discussed in relation to each other. 

Finally, the synthesised findings will be reflected against existing 

research gaps, and areas, which lacks clarity or requires further 

investigation in the use of MI in clinical practice.  

6.2 Introduction 

O’Cathain, Murphy and Nicholl (2010) reported three main 

methods for synthesising data from different components of their 

own studies using a mixed-methods designs. These methods 

included a triangulation protocol, mixed methods matrix, and the 

following a thread method. The latter is a cyclical approach 

which involves analysing data by following a thread. O’Cathain et 

al. 2010 acknowledged that an advantage of this method for 

synthesising findings integrating qualitative and quantitative 

components is that it gives credibility to the findings that helps 

expand knowledge.  

Adamson et al. (2009) reflected on one example which explored 

the effect of patients’ views on using healthcare services. The 

findings were based on two studies: a survey conducted across 

patients registered at a general practice, and semi-structured 

interviews with patients. In Adamson et al.’s study, they 

synthesised the findings using the following a thread method by 

integrating both data sets at the analysis stage, having analysed 
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each study individually and then interpreted the findings in 

relation to each other. Thus, they identified several critical 

themes and questions which were highlighted for further 

investigation. Each theme or question was examined closely and 

traced back to either the qualitative or quantitative study, in a 

back-and-forth re-inspection method.  

Adamson et al.’s (2009) study identified no specific steps or 

frameworks for following this technique. This may be because 

such methods were novel and yet to be replicated by researchers 

or reported as frameworks in the literature. Thus, there are no 

right or wrong steps in its application; the method relies on the 

researcher’s skills in working between the available data sets, 

and their ability to produce a simple model of their own research 

design and synthesis method (see Figure 6.1). This approach 

allows the researcher to determine the strengths and 

weaknesses of the investigated topic through employing research 

designs that allow integration of data from qualitative and 

quantitative approaches. However, there is often lack of 

integration between these methods or an iterative synthesis 

strategy that highlights the need for future exploration 

(O’Cathain et al., 2010).  

Like Adamson’s study, this research project used a sequential 

mixed-method approach, including an initial qualitative study 

involving focus groups with therapists and stroke survivor 

interviews, followed by quantitative Delphi survey to help 

identify factors that could facilitate MI use in practice.  
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The findings from the qualitative study generated themes and 

questions that needed to be tested and explored in the Delphi 

survey. For example, a key finding obtained from the focus 

group concerned therapists’ need for training in MI use, which, 

was an essential factor for implementing MI use with stroke 

rehabilitation. Training was also poorly reported by studies in the 

systematic review, thus, by following this data thread, findings 

from the systematic review and qualitative study informed the 

Delphi survey and were later used to interpret its findings in 

more depth. This is what O’Cathain et al. (2010) described as an 

iterative or a cyclical approach to data analysis using the 

following a thread method. Taking this example of synthesis, for 

the therapists to improve their skills and experience in MI use 

and implement it in practice they need to follow the 

recommendations identified by the experts. However, some 

questions raised by the data and the consensus statements did 

not reach a definite conclusion because their hypothesis was not 

supported by the quantitative analysis, and the survey 

respondents did not reach consensus.  

The purpose of conducting synthesis is to combine the results 

from multiple primary research studies (both qualitative and 

quantitative in nature) in order to generate more profound 

insights. Additionally, findings from existing studies are used to 

create a new higher order for data interpretation. In this thesis, 

the findings from the systematic review and the qualitative and 

quantitative studies were used to identify potential challenges 

and assumptions regarding the use of MI. The synthesis process 

was initiated by interpreting the preliminary findings from the 

systematic review with those of the focus groups and interviews 



 

 

342 

 

and followed by creating a few questions and hypothesis that 

needed further testing in the Delphi survey. The Delphi findings 

were then reflected against the previous studies to produce a 

shortlist of recommendations for using MI in clinical practice. 
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Figure 6.1 Methods for synthesising data.
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6.3 Following a thread to synthesise data  

The findings from each study in this research were synthesised 

together, where questions were highlighted, and further 

exploration was needed. Questions that were highlighted 

included: What are therapists training needs? What attributes do 

stroke survivors need to use MI? What tools are needed to 

assess these attributes? What are the benefits of MI use? What 

environmental and social settings are needed for MI use? How 

can therapists enhance patient engagement in MI? The method 

of synthesis went back and forth between studies until an 

answer was found in relation to the lack of evidence or strength 

of assumptions. Mostly, there was poor evidence from the 

systematic review, and clarity was achieved within the Delphi’s 

findings. Each question will be explored in detail showing how a 

thread was followed to reach an answer.  

The findings from the systematic review provided some evidence 

to support MI use in stroke rehabilitation and its effect on 

training outcomes. However, there were several issues that were 

poorly reported by the included trials, and which remained poorly 

understood. These included how therapists were trained to use 

MI; what stroke survivor attributes were important to ensure 

they could benefit from MI; whether stroke survivors should be 

screened for potential to benefit; and what assessment tools 

should be used assess for this purpose. In addition, what is the 

optimum protocol for MI training, and what environmental (e.g. 

setting, resources) factors can help implement MI in clinical 

practice.  
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The qualitative study highlighted further challenges in terms of 

therapists’ training, the application of MI and factors enabling its 

use in practice, stroke survivors’ attributes and necessary 

assessment tools. These findings were supported by the Delphi 

study, which helped explain and address recommendations for 

certain key items that could help in implementing MI.  

These questions arose mainly from the qualitative themes that 

lacked clarity. For example, the need for training therapists and 

how therapists acquired experience and skills in MI or what skills 

need to be improved? The answers to these questions were also 

missing from the systematic review findings. How therapists 

were trained was not acknowledged. Regarding stroke survivor 

eligibility for MI training and what impacts their treatment 

success or enhances their engagement in therapy? What stroke 

survivor attributes determine their ability in imaging? How were 

stroke survivors assessed for their ability to image and how was 

task performance assessed? What assessment tools are needed 

to identify imaging ability or task performance? What are the 

benefits of MI use and training? What impact does MI have on 

different functional outcomes and other psychological attributes? 

What clinical guidelines and or protocols for MI use are available 

in literature?  

In addition, to support the application of MI in clinical practice, 

what environmental factors might help in delivering MI or require 

enhancing. These issues remained unclear from the qualitative 

study and the systemic review and needed further exploration. 
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6.4.1 Therapists’ training needs  

The systematic review found that some therapists have sufficient 

training to use MI. However, most trials did not report how the 

therapists gained this experience or how they were trained to 

use MI. Where trials reported some information on therapists’ 

experience, it was noted that the therapists were instructed in MI 

use and theory in a workshop led by an external expert or 

attended a two-hour briefing session which covered the 

theoretical background and some demonstration of standardised 

techniques. See figure 6.2 following a thread synthesis on what 

are therapists’ needs for training.  

 
Figure 6.2 following a thread synthesis on ‘What are therapists’ needs for 

training?’ 

Similarly, the qualitative findings highlighted several factors that 

the therapists believed could impact its implementation. Their 

experience in its use and skills for training stroke survivors to 

use it, was a key factor holding them back from applying it in 
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practice. This was also confirmed in interviews with the stroke 

survivors who believed that therapists had not encouraged them 

and didn’t have the skills to do so. Based on the COM-B model 

several factors can impact capability behaviour, including 

therapists’ skills and knowledge about the intervention, which in 

turn, can impact stroke survivors’ ability to engage in MI 

training. These key factors were found to enable MI 

implementation in clinical practice.  

The findings of the qualitative study indicated that very few 

therapists fully understood MI or its potential value for stroke 

rehabilitation. The participants highlighted a lack of training and 

experience in delivering it, stating that this was a major factor 

impeding its implementation. Even though most therapists were 

willing to use it, they would only do so if they were provided with 

training resources. However, none of the therapists identified 

resources that might help them improve their levels of 

experience. 

However, the findings from the Delphi study suggested several 

ways the therapists could gain experience in MI delivery. The 

experts agreed on several resources, including, the availability of 

accessible evidence-based guidelines; CPD opportunities 

including training courses and workshops; watching videos 

explaining how to incorporate MI into practice and discussing 

research findings with colleagues in journal clubs and knowledge 

exchange meetings with academics these also could help 

enhance their skills.  



 

 

348 

 

The results of the Delphi survey indicated that therapists 

required more training in applying and delivering MI. Moreover, 

the resources needed to enhance therapists’ skills were clarified, 

including scientific papers and peer-reviewed journals. These 

factors are crucial in optimising the therapists’ skills, knowledge 

and experience therapist (Fairburn & Cooper, 2011). There are 

also evidence-based guidelines in place to support the belief that 

progressive career development is effective in enhancing the 

skills and experiences of therapists (Osborne & Brown, 2011). 

The Delphi survey results also suggest that workshops, training 

courses and discussing research findings with others can also be 

effective for this purpose.  

All the experts involved in the Delphi had experience with using 

MI. However, most of them used protocols adapted from the 

field of sports psychology and none of them had attended any 

training courses or workshops. It would appear that training 

therapists in MI use, which is a key factor in the successful 

implementation of MI use in clinical practice, requires further 

exploration in research.   

6.3.2 Stroke survivor ability & attributes in MI use 

The findings from the systematic review suggest that some 

features of stroke could impact the effectiveness of MI when 

used in stroke rehabilitation. These include cognitive deficits, 

such as memory and attention, sensory impairments and other 

co-morbidities, such as cardiac problems, musculoskeletal 

problems, which could be contraindicative or negatively affect MI 

implementation and outcomes. However, there is insufficient 

evidence to support this, and conclusions are based on exclusion 
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criteria applied in studies included in the systematic review, 

which differed across trials.  

Moreover, therapists who partook in the qualitative study also 

highlighted the need to screen for stroke attributes before using 

MI in practice.  

Therefore, it seemed important to identify which stroke 

attributes limit the ability of stroke survivors to engage in/be 

trained in MI use and thus limit its potential for effectiveness 

when used in stroke rehabilitation, so inclusion criteria for its 

clinical application could benefit from being specified.   

Therapists acknowledged the importance of screening stroke 

survivors before engaging in MI to identify their ability to 

imagine or visualise to use MI. As suggested potential attributes 

that could impact intervention delivery. These included cognitive 

impairments, depression and medication causing drowsiness. 

This was supported by some stroke survivors, who acknowledged 

that having some cognitive impairments might hinder their 

ability in imagining. Therefore, it remained unclear what are 

these criteria and attributes.  

Based on the COM-B behaviour change model, ‘capability’ is 

impacted by the stroke survivor’s capacity to engage in 

interventions and the therapist’s ability to monitor their condition 

and their progress in the intervention. Ultimately, identifying 

who can benefit from MI and how best to upskill therapists to 

train stroke survivors in its use could optimise recovery within 

rehabilitation. See Figure 6.3 below. 
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Figure 6.3 following a thread synthesis method on ‘What is stroke 

survivor’s ability & attributes in MI use?’ 

Looking at the findings from the Delphi study, the experts 

agreed on a potential list of stroke survivor attributes, that could 

impact their ability to engage in MI use. They agreed on most of 

these attributes because they believed they are prerequisites to 

MI training and may be associated with beneficial use of MI. 

These included cardiac problems, major musculoskeletal 

problems, neurological problems, medications that cause 

drowsiness, severe depression, dizziness or vertigo. Cognitive 

and sensory abilities, including capacity to understand and follow 

instructions; skills in communicating with others; in addition to 

levels of spasticity and pain; the type and location of the lesion; 

and the ability to imagine and generate images were considered 

important. Agreement was reached on patient attributes. 
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Patients need to be able to imagine and describe the imagining 

process, as well as able to identify objects and understand 

language and to communicate well. Furthermore, the patient 

needs to be able to concentrate and their ability to understand 

and follow instructions was considered a requirement for 

successful MI training.  

The findings from the Delphi helped to identify a list of attributes 

recommended for use in screening for their capacity to engage in 

MI training. However, some of these attributes remain somewhat 

vague (e.g. which ‘neurological problems’ and what extent of 

attentional deficit or memory impairment prevents engagement) 

and thus require further research to clarify so that more stroke 

survivors can advantage from MI use.  

Future research should test the relationship between patient 

attributes (e.g. working memory, attention and the ability to 

follow instructions) and MI engagement, and investigate whether 

these have an impact on MI training and if there is a way to 

overcome them by conducting brain imaging studies, such as 

fMRI and Transcranial Magnetic Stimulation (TMS) to help 

enhance MI training. Specifically, research should examine what 

sort of cognitive impairments impact on the patient’s ability and 

capacity to engage in MI, and how to train those with cognitive 

impairments to help them benefit from MI.  

6.3.3 Assessment tools for using MI 

The prerequisite for using accessible tools to assess the stroke 

survivor’s level and aptitude for MI use and training lacked 

clarity within the findings obtained from systematic review. With 
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respect to stroke severity and the capability of stroke survivors 

to use MI, the review failed to elucidate appraisal tools. Those 

referenced in the included trials were not unique to stroke, thus 

required additional exploration. See Figure 6.4 Following a 

thread synthesis for ‘what are the assessment tools for 

determining MI use?’.  

 

 
Figure 6.4 following a thread synthesis method for ‘What are the 

assessment tools for determining MI use’? 

Likewise, the qualitative study reported that therapists wanted 

methods of evaluating stroke patients’ competence to participate 

in MI training. 

However, how best to assess stroke survivor’s ability to image 

and perform their MI task and which tools are available to do this 

remained unclear.  

Following on from the findings of the qualitative study, the 

Delphi experts agreed on several assessment tools, such as the 
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Mini-Mental State Examination (Folstein, Folstein and McHugh, 

1975), the Kinaesthetic and Visual Imagery Questionnaire 

(Malouin, Richards & Jackson, 2007), the Movement Imagery 

Questionnaire-Revised (Hall & Martin, 1997). They also identified 

other attributes needing assessment, which might cause conflict 

with MI use, such as cognitive decline, reduced attention 

capacity, language/communication impairments, working 

memory and sustained attention. These specific attributes to MI 

use would need administrative tools, which to date requires 

further investigation. It was also considered vital to assess 

additional characteristics more specific to stroke, i.e. degree of 

tone or spasticity and pain within afflicted limbs, indicated by a 

score < 2 on the modified Ashworth Scale and £ 4 (mild) on the 

pointed visual analogue scale, respectively, and the presence of 

stroke fatigue, using the fatigue assessment scale (FAS). 

Therefore, while the Delphi experts highlighted some useful tools 

for assessing and stroke survivors’ capacity for MI training, 

further investigation is warranted in this area. Namely, to 

determine which tools best estimate the stroke survivors’ 

competency in imaging before training to confirm their 

appropriateness, and which ones enable the practitioner to 

predict the stroke survivor’s ability to participate in MI training 

and the likelihood of a positive endpoint. The extent of 

attentional and working memory deficits likely to limit learning 

and engagement in MI training also remains unclear. 

 



 

 

354 

 

6.3.4 Benefits in MI utilization 

The evidence obtained from the review suggested MI use 

improves mobility outcomes for walking and balance tasks. 

However, the findings regarding its impact on ADL, QOL, and 

participation outcomes were less clear due to limited studies. 

Furthermore, therapists acknowledged many potential benefits of 

MI use, concerning physical and psychological aspects. 

Additionally, stroke survivors believed MI had the potential to 

influence their confidence, self-esteem and emotional positivity. 

However, the lack of clarity regarding the benefits lead to the 

question, ‘what are the benefits of MI use?’ What impact does MI 

have on functional and psychological outcomes? See Figure 6.5 

showing following a thread synthesis for ‘What are the benefits 

of MI use?’ 
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Figure 6.5 following a thread synthesis method for ‘What are the benefits of 

MI use?’ 

These questions were explored in relation to the Delphi findings. 

The experts agreed on a list of MI benefits that included:  

Improving function and physical outcomes, such as ADL levels, 

posture, coordination and proprioception, upper limb function, 

and specific movement capabilities. Re-learning of specific 

movement patterns, improving the sequence of movement and 

improving balance.  

Psychological aspects, such as improving confidence, 

focus/concentration; improving self-esteem and positive attitude 

(mental and emotional wellbeing). 

Improving motivation (the ability to sustain a positive attitude) 

and making the patient feel calmer/more relaxed.   
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Returning to the qualitative interview findings, stroke survivors 

believed that MI use led to a hopeful outlook and they were 

motivated to use it to promote their recovery. This is in contrast 

to the perspective of therapists who felt that stroke patients may 

not wish to pursue this form of therapy. Data implied that in fact 

stroke survivors and their carers held contrary opinions to the 

therapists with respect to MI. Appreciating that patients are 

motivated and anxious to regain their health and to seek 

answers to their issues. Stroke survivors may actively search for 

any information that assists them in finding treatments and 

recovery options. MI was not an alien concept, but one they had 

previously researched autonomously or with relatives or peers, 

expecting to gain experience in its use. These findings suggest 

that stroke survivors recognised MI’s possible advantages during 

their recovery but were keen to be guided by an experienced 

therapist. This information followed on from the findings from 

both the therapists and the systematic review which inferred that 

stroke survivors received education and guidance from qualified 

therapists and were driven and knowledgeable about the 

advantages of MI in rehabilitation. Such data emphasise the 

importance of stroke survivors being entirely cognizant about the 

possible advantages of MI and the requirement for patient-

centred educational initiatives with transparent objectives. The 

evidence from the review was unclear in addressing the benefits 

for MI use. On the other hand, the findings from the qualitative 

study, indicated that both therapists and stroke survivors 

acknowledge many physical and psychological benefits. The 

Delphi study highlighted a list of benefits and recommendations 

for MI use. Yet there are advantages in using MI that need 
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further exploration, specifically in relation to its impact on 

psychological outcomes. This is a research gap.

6.3.5 Environmental and social setting 

Potential factors enabling delivery of MI were highlighted in the 

qualitative study. These were re-inspected in relation to the 

findings of the systematic review. The majority of trials 

mentioned some ‘equipment’ for education, including visual and 

audio guides to assist in training MI and adapting the training 

environment when instituting MI in healthcare facilities. This 

raised certain questions such as, ‘What equipment can assist in 

training stroke survivors in MI use? And ‘What factors are 

required to enhance the environment to facilitate MI use in 

clinical practice and or social settings? See Figure 6.6 for 

following a thread synthesis for ‘What environmental and social 

settings are needed for MI use?’ 
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Figure 6.6 following a thread synthesis for ‘What environmental & social 

settings are needed for MI use?’ 

The findings from the qualitative study suggest that therapists 

believed certain factors could help them deliver MI more 

successfully. These included environmental factors, such as 

providing quiet private rooms, and using training equipment, 

such as audio and video tapes, to encourage intervention 

acceptability and effectiveness. Therapists highlighted optimising 

MI use within the social context, by supporting patients’ beliefs 

about intervention effectiveness and taking into consideration 

their educational level, age and cultural background. 
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These factors feature within the opportunity constituent of the 

COM-B framework that aids in behavioural improvement and 

encompasses both the social and physical environment to 

facilitate the anticipated activity.  

These data imply that it is necessary for therapists to be aware 

of the effect of personal characteristics, social backgrounds and 

mind-sets that could influence patients’ adherence to therapy. 

Enhancing the rehabilitation environment by offering a peaceful 

room and audio and video files as educational aids to expedite 

MI use and promote tolerance and efficacy of the treatment 

modality. 

Successful rehabilitation programmes can be based on how well 

stroke recovery is fostered through several factors. One is 

through successful care giving from the rehabilitation facility, 

alongside the support of the caregiver (family) and the 

surrounding encouraging atmosphere. As well as the support 

received, appreciating the emotional and physical challenges that 

stroke survivors perceive is essential to successful rehabilitation.  

Moreover, the Delphi experts recommended audiotapes and 

written material, which they acknowledged to be more 

acceptable and more pertinent than videotapes, DVDs or 

computers. This may be owing to previous experts, or possibly, 

to education in various aspects of MI, e.g. directed visual 

relaxation as opposed to a particular therapy for the upper limb. 

A visual format may have been perceived to require greater 

attention to maintain interest or to limit access to those with 
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visual impairments, compared with an audio file, which is less 

demanding and more relaxing. 

The Delphi experts may have considered that videos put excess 

stress on both stroke survivors and therapists, since this would 

have necessitated additional time to organise the presence of 

screens. It is also less time-consuming to offer audio media or 

reading material. This form of activity additionally facilitates 

heightened engagement with the therapists as videos are often 

easier to follow.  

Experts agreed on several items, within the environmental 

setting and social context, which were lacking in previous 

literature, and necessary for MI use implementing in practice.  

They recommended optimising the rehabilitation environment by 

providing a quiet room with minimal distractions and resources 

such as audio tapes to assist training and encourage intervention 

acceptability and effectiveness. Regarding the social factors such 

as maintaining a good relationship between the therapist and 

patient during intervention delivery and identifying the patient’s 

beliefs about using MI to improve recovery and identifying the 

patient’s level of awareness of MI and its advantages and 

disadvantages and recognising their motivation for recovery. 

Enhancing patients’ beliefs through two means; i) in treatment 

effectiveness and their own abilities to enhance positive changes 

in through health professionals, and ii) platforms providing 

information for the patient. This difference may be because the 

experts’ views may not be based on up-to-date knowledge, 

alongside the absence of a strong evidence base in clinical 

practice.  
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Thus, further research is warranted to explore these enabling

factors and the best way to address them.  

6.3.5 Therapists, patient training & engagement 

The trials in the systematic review did not report any factors that 

enhance successful patient training and engagement in MI use. 

The majority of trials described training in MI use in relation to 

the tasks and content of MI specifically but did not address the 

factors that enhance patient engagement.  

From the qualitative study, numerous behavior impacting 

elements were described by the therapists, which, included the 

construct of motivation, i.e. the part played by the practitioner, 

the patient’s trust in the therapy, individual goal management 

and rewarding positive emotions. See Figure 6.7 below on 

following a thread synthesis for ‘How to enhance therapist-, 

patient engagement for MI use?
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Figure 6.7 thread synthesis method for ‘How to enhance therapist-patient 

engagement for MI use?’ 

 

These aspects are all ways to enhance acceptance and utilisation 

of MI. Furthermore, they acknowledge the part played by the 

practitioner in promoting and leading MI utilisation. Recognising 

elements that motivate patients could assist practitioners in 

facilitating the deployment of MI via their occupational 

responsibilities. This would optimise the practitioner-patient 

relationship and thus improve the stroke patient’s commitment 

to MI. Furthermore, acknowledging the stroke patient’s 

objectives and aims of pursuing MI, together with a full 

comprehension of their emotional competency, could emphasise 

implementation approaches. 
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This aspect was not specifically recognised in any of the trials in 

the systematic review, although in the Delphi study, agreement 

was attained, implying that two issues are critical in establishing 

the patient-practitioner relationship. These encompass 

preserving the latter during therapy, whilst invoking and 

sustaining successful engagement with MI. They can also 

promote the whole process and facilitate later patient follow-up 

to offer feedback and information on outcome. Additionally, 

identifying the patient’s credence with respect to employing MI 

to enhance recuperation, the patients’ degree of cognizance of 

MI and its benefits and limitations, and their drive to recover are 

also essential. 

A further key facet is subsequent patient follow-up and delivering 

feedback on patients’ progress with the MI programme. 

The Delphi study inferred that particular elements may prevent 

the intervention from having a positive outcome. Some patients 

who have cognitive or perceptual dysfunction, fatigue, receptive 

language issues, poor drive or depressed affect may be less 

amenable to MI and find it challenging to comprehend the 

concept or to participate. Recognising whether the stroke 

survivor could actually achieve mental imagery was thought to 

be crucial, as many patients find this challenging. Engagement 

with MI has to be an active process with focus and cooperation 

from the patient; it is not possible to receive it in a passive 

manner. It was also necessary for practitioners to be self-

assured and to offer a patient-centred package. 
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These aspects could incorporate the kind of occupations offered, 

patient degree of cognitive dysfunction, compliance and 

essentially, engaging with a practitioner with little experience in 

the utilisation of MI. These issues could all be rectified once MI 

had been deemed apposite by evaluating the patient for 

competency deficiencies. Moreover, providing patient-centric 

occupations, evaluating the patient’s aptitude for imagery, 

surveillance for MI training and most significantly, educating the 

patient on utilisation of MI were emphasised. 

There was a lack of consensus relating to ways in which to 

improve participation through a reinforcing setting, e.g. relatives 

and acquaintances. This was in contrast to the qualitative study, 

in which it was reported that both the practitioner and the 

patient stressed the value of relatives’ and practitioner’s backing 

for MI utilisation. This discrepancy may occur since the 

perspectives of the specialists may be outdated. In addition, 

there is little published evidence relating to MI. This research is 

new, and their decisions are simply founded on previous patient 

practice. A further possibility, in keeping with the data from the 

Saudi Arabian focus groups, is that at times, carers my 

inadvertently hinder patients by helping them with activities 

instead of promoting their autonomy. 

The current literature relating to MI implies that there is little 

pragmatic value to be obtained from studies, principally owing to 

the lack of theoretical foundation for the evolution of this 

intervention in stroke patient recovery. Achieving a positive 

outcome from the implementation of an intervention could be 
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directed via a spectrum of any potential choice of applied 

behavioural paradigms. The constituents and hypothetical 

constructs of these models are deployed to recognise a positive 

outcome of an intervention, an aspect that should be 

emphasised when choosing a behavioural framework (Palinkas et 

al., 2015; Hovmand & Gillespie, 2010). 

Interventions that are inadequately documented in studies and 

variations within procedures for MI initiation in clinical practice 

have clouded the judgement of which protocol is more efficacious 

in stroke patients (French et al., 2020; Grol, 2001). Additionally, 

the dearth of available recommendations for its use in practice 

restricts any further progression in its application. It is therefore 

presumed that there are some elements that can assist in 

delineating clinical MI usage. However, until now 

recommendations have remained scarce, a fact which may be 

owing to approaches relating to the generalisation of information 

from studies on ways in which to best utilise MI. Such elements 

may persevere within a person’s ignorance of ways in which to 

apply MI in the clinical environment, lack of aptitude and 

experience. Moreover, the influence of incentives, environmental 

considerations and individual behaviours may also impact its 

utilisation (Glanz & Bishop, 2010; Michie et al., 2011). 

Comprehending the possibility of new interventions for patient 

rehabilitation, e.g. MI, being implemented in clinical practice 

from a patient’s viewpoint could assist in the recognition and 

tackling of hindrances to implementation and planning therapy. 
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It could also promote participation and promote patients’ faith in 

attaining their objectives. 

Despite the fact that the deployment of MI is exhibited as being 

a de novo intervention, no unsurpassable hindrances were 

identified. Elements considered to be obstructive were equivalent 

to those relating to other forms of physical or occupational 

therapies, e.g. availability, guidance, or education with the 

backing of a career. 

The pathway to enhance therapists’ interaction with and 

education of stroke patients incorporates teaching skills and the 

ability to describe MI and how it works effectively for the patient; 

these aptitudes are essential for MI utilisation. A positive 

outcome requires the interaction of two aspects, i.e. the patient’s 

criteria and the practitioner’s aptitudes and experiences. 

Appraisal of the stroke patient’s competencies prior to treatment 

can aid in the preparation of therapeutic approaches and clarify 

the way in which a patient can be managed (Leguerice, Donnell 

& Tate, 2009).  

 

6.4 Conclusion 

Synthesising the findings from studies and integrating the data 

from the qualitative and quantitative studies, helped generate 

more comprehensive understanding to interpreted data to 

identify existing research gaps, and areas, which lacked clarity or 
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require further investigation in the use of MI in clinical practice. 

This highlights the need for future exploration.  

The iterative and cyclical synthesis approach to data analysis 

helped in answering the questions generated from the 

systematic review and qualitative study that were followed back 

to the Delphi findings, and iteratively explored in more depth. 

This helped in producing a shortlist of recommendations for 

using MI in clinical practice. 

The findings regarding therapists’ need for training in MI use, 

stroke survivors’ attributes and their ability to be trained in MI 

use, assessment tools for use with MI. As well as MI benefits, 

environmental and social factors, and therapist-patient 

engagement in MI use, which reached potential conclusions 

through the synthesis described in this chapter.  

In conclusion, training therapist on MI use was poorly reported in 

clinical trials but was investigated further in depth in the focus 

groups and the findings were highlighted. The synthesis, drawing 

on the recommendations of the Delphi experts, provided 

evidence to help therapists improve their training in MI use and 

implement it in practice, by. Synthesising the findings from both 

the qualitative study and the Delphi survey helped further 

interpret the necessary stroke survivor attributes and have been 

used to generate best practice recommendations. Further, 

following the synthesis of the findings from the systematic 

review and Delphi on ‘What are best tools to assess stroke 

survivor attributes and abilities to use MI?’, helped to identify a 
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list of the most important assessment tools, which was lacking 

from the qualitative study. 

In regard to the benefits of MI use, the cyclical approach to 

synthesis helped generate a shortlist of recommendations which 

have been previously reported by the focus groups and were 

potentially lacking in the systematic review. Finally, although 

certain environmental settings were reported in the trials and 

several social factors were described by the focus groups, the 

Delphi study asserted a short list of recommendations.  

Each question has been investigated thoroughly in relation to 

each study, in order to ensure robust evidence to underpin the 

recommendations for best practice in MI use. Further a 

discussion of these questions and findings is provided in Chapter 

Seven. 
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Chapter Seven: General Discussion and Conclusion 
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7.1 Overview 

This chapter provides an overview of the findings. The theoretical 

implications of this PhD are discussed, in addition to how the 

findings contribute to the existing literature and in relation to the 

study limitations. Moreover, future research directions and 

implications for clinical practice are considered in relation to the 

findings.  

The overall aim of this thesis was to identify factors that enable 

MI use in stroke rehabilitation in Saudi Arabia, and to determine 

best practice recommendations for the clinical application of 

mental imagery in stroke rehabilitation. This PhD is the first to 

explore the views and insights of therapists and stroke survivors 

in Saudi Arabia regarding the use of MI in stroke rehabilitation 

and is also the first to identify factors affecting its clinical use. 

Furthermore, the thesis has been guided through findings 

composed of primary data collected using mixed methods, as 

well as secondary data presented in a systematic review. The 

mixed method design included a qualitative study, alongside a 

consensus development method drawing upon key opinions 

gathered from a panel of experts, who instruct, or train stroke 

survivors in MI use in clinical practice or research. 

The research questions addressed in this study were reported in 

the relevant chapters as follows: 
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1. Does MI practice combined with task-oriented training 

enhances rehabilitation to improve ADL, mobility, QoL and 

participation after stroke? 

2. What are the factors affecting the implementation of MI 

with therapists and stroke survivors? 

3. What are barriers to, and enablers of, the use of MI 

practice in stroke rehabilitation? 

4. What are best practice consensus recommendations for MI 

use in stroke rehabilitation for clinical practice?  

The systematic review in Chapter Two set out to investigate 

whether MI combined with task-oriented training improves 

performance of ADL tasks, mobility, QOL and participation after 

stroke. The findings from the systematic review identified a lack 

of clear and well-defined intervention protocols or clinical 

guidelines for MI use, despite MI being safe, and feasible to use 

at home without supervision.  

Therapists’ and stroke survivors’ views were explored in Chapter 

Four, in addition to identifying the factors that could help 

implement MI effectively in stroke rehabilitation in Saudi Arabia. 

Focus group discussions with therapists and interviews were 

conducted with stroke survivors. The findings revealed essential 

enablement factors important for successful implementation of 

MI in stroke rehabilitation. Additionally, the participants’ views 

highlighted some clinical behavioural domains and attitudes that 

were currently lacking in clinical practice (e.g., knowledge, skill, 

professional’s role and patient’s belief) can be enhanced to help 
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implement MI use in practice. The limitations of this study were, 

that therapists’ knowledge and experience did not illustrate how 

to implement MI in practice. Moreover, no guidelines for practice 

were identified, and no well-defined training approaches to equip 

therapists with the necessary skills and competency to deliver MI 

with confidence. 

These findings lead to a Delphi survey (Chapter Five), which was 

informed by both the systematic review and the qualitative 

findings. The Delphi involved 18 experts in MI; and a total of 103 

items related to increasing therapists’ knowledge and skills in 

delivering MI and engaging patients in MI training. The study 

aimed to obtain the consensus of MI experts on best practice 

recommendations for the use of MI in stroke rehabilitation 

clinical practice, including recommendations regarding the 

minimum standards required for training therapists to facilitate 

MI and encourage stroke survivors to engage in the therapy. The 

Delphi resulted in a set of consensus statements, leading to best 

practice recommendations for developing therapists’ knowledge 

and supporting the delivery of MI interventions in stroke 

rehabilitation in clinical settings that included benefits of MI, how 

to use MI, how frequently MI is used and MI intensity, and 

duration. In addition to modes and types assessment tools for 

MI, when to use MI, and where to use MI. This was in addition to 

the patient’s attributes (e.g., patient’s engagement in MI use, 

their health conditions, and patient’s ability). 
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7.2 Discussion  

7.2.1 MI use to improve recovery after stroke 

Chapter Two examined whether MI assisted task-oriented 

training improved ADL, mobility, QoL and participation outcomes 

after stroke by conducting a systematic review.  

The findings support the use of MI to help improve walking 

patterns and balance levels evidenced by two outcomes, the TUG 

test and the Berg balance test. MI participants had greater 

mobility (Balance) and were quicker than controls when trained 

for four weeks or more using MI in addition to physiotherapy. 

However, there was wide variation in MI intervention protocols 

and clinical practice, which made it too difficult to determine 

what worked for whom and therefore what should be 

implemented clinically and how. 

These findings are in line with several studies (Dunsky & 

Dickstein, 2018; Dunsky & Dickstein 2008). For example, 

Dunsky and Dickstein (2018) developed an MI training protocol 

for improving gait after stroke. They used the PETTLEP model; a 

framework aimed to at helping athletes train in using MI by 

integrating different components (i.e., physical, environment, 

task, timing, learning, emotion and perspective). Their protocol 

helped therapists in applying structured MI intervention with 

stroke survivors to improve their walking abilities. After six-

weeks of training, it helped improve gait performance, and it is 

rather based on the authors’ previous studies and experience 
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with MI rehabilitation programmes (Dunsky et al., 2006, 2008) 

to improve gait patterns following stroke. While their’s 2008 

study (Dunsky et al. 2008), aimed to investigate the feasibility of 

home-based motor imagery gait training after stroke. It included 

17 stroke survivors trained to use MI for 15 minutes at home 

supervised by a physiotherapist for three days a week over six 

weeks to help improve gait impairments. Training was task 

specific and focussed on balance and walking exercises. Results 

showed improvement in walking and balance levels after MI use. 

The findings from this study suggest that the home exercise MI 

protocol can increase walking speed.  

The systematic review findings in this thesis showed that MI 

training, combined with other standard therapy after stroke, 

enhanced recovery in walking and balance training between four 

to six weeks of MI use. In line with Guttman (2012) who 

reported significant improvement in 13 stroke survivors who 

used MI training combined with a sit to stand task training plan 

and produced better levels in performance after four weeks of MI 

use.  

However, improvement in ADL levels following MI training was 

less clear. This may be due to 1) poorly defined ADL outcomes in 

the included studies, which meant that not enough data was 

available to perform a meta-analysis and 2) the definition of 

‘ADL’ was heterogeneous across studies, which limited 

comparison. This is consistent with the findings of a review by 

Carrascoa and Cantalapiedrab in 2016 involving 23 trials, which 
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found that MI improves ADL levels when combined with 

physiotherapy in rehabilitation. However, it was limited by 

heterogeneity of the intervention protocols for MI. They 

highlighted the need for further research to establish optimal MI 

training protocols and patient eligibility attributes to participate 

in the training.  

Future research should explore MI interventions in stroke with 

clearly defined protocols and trials need to include larger 

samples of participants and investigate outcomes such as QOL 

and participation.  

7.2.2 Views of therapists and stroke survivors 

The qualitative study aimed to explore the views and insights of 

therapists and stroke survivors in Saudi Arabia regarding the use 

of MI in stroke rehabilitation and to identify barriers and enablers 

to its use at a clinical level. Four focus group discussions with 23 

healthcare professionals, and 12 interviews with stroke survivors 

more than six months after stroke, took place in three healthcare 

facilities in Saudi Arabia.  

The healthcare professionals regarded MI as a novel 

intervention. None were currently using it. They believed that 

more theoretical knowledge, skills and practical experience were 

essential for delivering MI successfully in stroke rehabilitation 

and that professional training courses and workshops were 

needed. The lack of knowledge in MI use and skill acquisition 

could be due to the lack of a research culture or recognition of 



 

 

 

376 

 

 

the need for EBP in Saudi Arabia. Little current rehabilitation 

practice is evidence based. 

For example, Al-Shehri et al., (2017) investigated the barriers 

impacting professionals in implementing EBP in in Saudi Arabian 

clinical practice, in terms of their behaviours, awareness and 

knowledge. Their findings highlighted a gap in therapists’ 

understanding and application of the concept of EBP in Saudi 

Arabia. Therapists in Saudi reported no formal training in 

applying EBP and the authors identified an urgent need to 

integrate teaching about the use of evidence and the need for 

EBP to be built into undergraduate and postgraduate curricula. 

The findings also highlighted the need to develop the educational 

research environment context and teaching systems in Saudi 

Arabia to help improve the knowledge of practising 

physiotherapists and encourage them to implement evidence-

based interventions and demonstrate proficiency in EBP. 

Additionally, the importance of providing new forms of training 

for therapists, which are cost-efficient and accessible for 

example online training courses (Fairburn & Cooper, 2011). 

The stroke survivors on the other hand, suggested that they 

were more receptive to the idea of using MI, which might be due 

to their motivation in wanting to recover, and thus looking for 

potential therapies to help them improve. In addition to seeing 

the value for themselves, they considered it important that 

professionals using MI were experienced in its’ use. 
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They supported the use of video and audio tapes to enhance 

their skill acquisition. Most stroke survivors had heard of, or 

experienced, MI and were motivated to use it in rehabilitation 

and were optimistic about its effects. However, they highlighted 

the importance of the therapist’s role in training stroke survivors 

to use MI effectively and in suggesting potential benefits of use. 

This is in line with Epstein and Street’s, (2011) report reviewing 

values of patient-centred care, in terms of what is appreciated to 

be acceptable as a good outcome for patients, and what makes 

patients desire one therapy over another. The findings of their 

report highlighted that patients are mostly familiar with having a 

passive role in care, and that role is merely satisfied by the 

physician asking them if they have any questions rather than 

involving them in decision-making about treatment and being 

more active in participation. Nowadays patients typically take a 

more active role in seeking their own information about their 

illness, and what therapies can work for them (Greenhalgh, 

2009). Patients incorporating their views with those of the 

professional healthcare team through his knowledge and 

established abilities can help fosters engagement in care (Pomey 

et al., 2015).  

The findings suggest that factors, including the therapist’s 

knowledge, the patient’s motivation and the patient’s attributes, 

should be considered when designing interventions involving MI 

in stroke rehabilitation.  
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There is a need for best practice recommendations for clinical 

practice to be developed along with protocols for training stroke 

survivors in MI use and training for therapists in how to deliver 

mental imagery effectively in clinical practice.  

Additionally, appreciating the potential benefits of MI for their 

stroke recovery may motivate stroke survivors, providing an 

optimum environment for learning and MI implementation. 

Stroke survivors were evidently more aware of, and receptive to, 

MI than the therapists realized. Clearly there existed more 

opportunities to utilize the benefits of MI in stroke rehabilitation 

and recovery than previously considered, and therapists should 

be trained to do so. 

 

7.2.3 Best practice guidelines 

The Delphi survey aimed to develop best practice 

recommendations for the use of MI by investigating the 

necessary factors and equipment required to facilitate the use of 

MI within stroke rehabilitation. Additionally, attributes of stroke 

survivors needed to engage with MI within the context of stroke 

rehabilitation that were identified. 

Eighteen local, national and international clinical and academic 

experts in the use of MI in stroke reviewed and rated 116 items 

within 13 statements. Consensus was reached on 103 items 

related to increasing the therapist’s knowledge and engagement 
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in MI and intervention experience (therapist’s knowledge and 

therapist’s engagement). 

This resulted in a list of recommendations, for developing 

therapists’ knowledge and supporting the delivery of MI 

intervention in stroke rehabilitation clinical practice, which have 

previously been lacking in the literature.  

Findings have shown that optimising the therapist’s knowledge 

and experience, skills and confidence is crucial to delivering MI 

successfully in clinical practice. Although stroke rehabilitation is 

increasingly supported by evidence, there is a lack of knowledge 

on the mechanisms for implementing this rehabilitation evidence 

in clinical practice (Eraut, 2000).  

It is a challenge imposed upon the clinician to translate research 

findings into clinical practice through their skills, resources, and 

knowledge. However, one might argue that this challenge exists 

and is exacerbated by the lack of clinical guidelines and clear 

protocols to facilitate rapid implementation and clinician’s lack of 

familiarity with available evidence about the best knowledge 

transfer interventions to help translate research evidence into 

interventions for use in stroke rehabilitation. To ensure research 

is translated into clinical practice, also requires professional 

leadership (Wilder, 2014). Professional governing bodies need to 

support educational institutions in improving the link between 

academia and clinical practice, by up skilling clinicians with 

research skills and knowledge and creating clinical academic 
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roles that extend the research environment and enable evidence 

to be translated more successfully in practice, thus closing the 

second translation gap (Black et al., 2015).  

Physical therapy education in Saudi Arabia is influenced by many 

factors such as physical therapy educational programme models, 

the undergraduate professional course curriculum, as well as the 

capacity and spectrum of physical therapy practice in Saudi 

Arabia (Alghadir et al., 2015). In addition to the Saudi Physical 

Therapy Association (SPTA) aims to promote skills and provide 

training courses to help train all physical therapists practising in 

the country. This is the governing body equivalent to the Charted 

Society for Physiotherapy in the UK the Saudi Health Commission 

(CSP), their efforts are toward improving professions in Saudi 

Arabia. Although the government in Saudi Arabia has provided a 

huge youth education budget, in addition to investing in research 

development. However, the lack of postgraduate courses is a 

significant concern, such as introducing doctoral courses in 

physiotherapy (Al-Maghraby & Alshami, 2013; Bindawas, 2014).  

The Delphi highlights the need for continuous education 

programmes and courses that are related to improve clinical 

skills that can help in developing clinical experience, which, will 

hopefully, in turn improve intervention delivery and treatment 

outcomes in Saudi Arabia. 

In addition to tailoring, tasks that are meaningful, and directly 

linked to the personal goals of the patient was reported to be 
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most effective in enhancing therapeutic engagement. This in line 

with Leach et al.’s (2010), qualitative interview report with eight 

therapists (Occupational therapists, Physiotherapists & Speech 

therapists) in a geriatric rehabilitation unit in Australia, which 

aimed to describe current practice in goal setting with stroke 

survivors in rehabilitation settings. The findings suggested that 

stroke survivors made an effort to work in order to gain recovery 

by fully adhering to their exercises in the rehabilitation therapy 

proposed by their therapists and agreed on goals between them.  

Furthermore, the stroke survivor and the therapist must set 

goals that they believe are achievable and both must take part in 

deciding what personal goals can be achieved in rehabilitation 

plans. Many studies have supported the importance of personal 

goal setting that enhances effective therapeutic engagement 

(Baker et al., 2001).  

The authors also reported that therapists listed some attributes 

that could work as barriers against the patient in completing 

their therapy, such as pain, depression, and cognitive 

impairments. However, Bright et al.’s (2015) review aimed to 

understand and define the engagement process through a 

description of an inter-process between therapist and patient as 

well as being a behaviour observed by the patient. The 31 

articles included in their findings identified that the therapist 

plays an essential role in patient engagement by constructing the 

process around the patient’s status and goals. 
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Another key finding in this Delphi was the content for MI use. 

This is in line with Braun’s (2010) framework, which compared 

the four ‘W’ questions of imagery in sport psychology and the 

four ‘W’ questions of imagery in rehabilitation; this is referenced 

as the content of MI.  

Firstly, the location, the ‘Where’ question (Braun, 2010), is the 

place therapy takes place. This was supported by the Delphi 

findings that MI can be practised or trained in a rehabilitation 

ward, or at home, or in a community therapist’s practice. Munroe 

et al. (2000) explained that with their participants, similarly to 

my findings from the Delphi, the athletes practiced MI at home, 

at the gym or in bed in the morning. 

Secondly the ‘Where’ might relate to the location of patient’s 

performing imagery, or relates to the location of the imagined 

task, which can be similar places in their home or daily life 

activity. For the ‘When’ question, Braun reflects on their 

experience with patients and referred to this content as waiting 

for a session or treatment, or while practicing exercises or after 

their exercise. This is in line with Driediger et al. (2006) who 

interviewed injured athletes practising MI during and after 

rehabilitation programmes. 

Benefits were used for the ‘Why’, and Braun (2010) mainly refers 

to this as improving skills and motor functions. In addition, 

improving pain levels, increasing confidence or helping to 

maintain a positive attitude, and motivating patients to recover 
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were confirmed by several studies (Dickstein & Dutsch, 2007; 

Moseley, 2004).  

The Delphi’s findings were in line with Schuster et al. (2012), 

interviews with 11 stroke survivors in a rehabilitation centre in 

Switzerland, that showed similar responses around the use of 

MI. Findings showed MI can help in enhancing motivation, 

increasing confidence in performing movements, and preparing 

for physical practice, as well as improving physical functions, and 

as a procedure to practise impaired movements. 

Braun (2010) described the ‘What’ as being what patients 

visualise and feel during imagery, and this differs between 

patients, as each stroke survivor has a preference to develop 

imagery skills. Also, the ease and vividness of imagery will 

mostly be dependent on the challenging effects of stroke. For 

example, stroke patients practising positive imagery may see 

themselves as healthy individuals, or may see themselves in a 

park walking, and so on. These points lead us to another 

essential finding, which is the assessment tools for MI use, as 

they can help in assessing a patient’s attributes and ability to 

image before engaging in MI use. 

Assessing mental capacity and the ability to image is essential. 

The initial step is using clinical judgment before fully engaging in 

the intervention to assess the patient’s attributes, for example 

the vividness of the image and ease of use, MI ability level, 

cognitive impairments, and so on.  
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The findings from my Delphi indicate that using assessment tools 

can help to assess the stroke patient prior to training, and 

agreements were reached on several crucial points. 

One was assessing the level of cognitive impairment (e.g. mild 

cognitive impairment, i.e. scoring above 24 on the MMSE test, 

and the ability to imagine could be determined by a score of 

greater than 60 on the KVIQ); both were seen as essential to 

prior engagement. This was in addition to assessing levels of the 

prominence of the image. For imagining the movement, this was 

a score of greater than 56 on the MIQ-RS. These findings are 

supported by those of Malouin et al. (2013), who acknowledged 

that effective MI necessitates the ability to image, and several 

instruments can be used to assess the ability to image, such as 

KVIQ, which is a subjective tool administrated by the therapist to 

inform whether the patient is able to image simple movement 

vividly (Malouin et al., 2007; 2009). These are lacking in clinical 

research and yet needed for further research, for MI use, and 

training.  

Using these assessment tools, the therapist can decide whether 

a patient can engage in MI training to ensure a successful 

engagement. However, further research can be conducted to 

help further evaluate and determine whether indeed these are 

the right tools, as well as deciding who might benefit most from 

them.  
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7.3 Strengths and limitations 

In the systematic review poorly defined intervention protocols, 

made it difficult to determine what works best and for whom 

which limits future research and clinical implementation for MI 

use in stroke. 

The meta-analysis has shown that MI improves balance and 

walking abilities using varieties of protocols, some studies failed 

to show a clear effect of MI on ADL as an outcome, while others 

supported this approach. For instance, Verma et al. (2011) used 

the BI and found an improvement in level of ADL ability, whereas 

studies using the FIM (Polli et al., 2017), or the modified 

Ashworth scale (Hong et al., 2012; Levine, 2009; Bohannon et 

al., 1987) reported no difference between the MI intervention 

groups and controls. This might be due to differences in the 

intervention settings, or the type of task the participants were 

trained in as well as differences in the target of the task, e.g. 

whether these were instrumental self-care tasks such as 

shopping and cooking or basic personal activities of daily living 

such as bathing and feeding. Interestingly, two studies by Liu et 

al. (2004) and Liu (2009), which used a self-developed Likert-

type-scale (7-point) to score trained and untrained ADL tasks, 

for example tasks such as preparing food, sweeping floors and 

going to the park, both found MI to be effective in improving ADL 

outcome. 
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The difficulty in determining clear evidence for the effectiveness 

of MI on ADL outcome in stroke survivors in this review could be 

explained by the way ADL was defined both as an intervention 

and as an outcome in the included studies. Later studies, which 

used comprehensive ADL measures, indicate that MI might 

influence improvement in ADL.  

The findings from this review are consistent with the clinical 

interpretation and use of stroke scales reported by Kasner 

(2006). In his report he described the importance of 

understanding measurement instruments and the need for the 

necessary assessment domains to be valid and reliable, so that 

progress and recovery can be measured effectively and 

sensitively and capture occurring changes. It is important to 

select appropriate outcome measures to fit the intervention used 

in rehabilitation. Also, the scale needs to reflect true potential 

values of the patients’ outcomes in their recovery stage. 

Furthermore, when designing rehabilitation programmes that use 

MI, the ADL outcomes should reflect the intervention being 

measured. Activities of daily living may include interventions 

targeted at functional performance on a specific task. For 

example, reaching for a cup, where the intervention focus is at 

the impairment level i.e. dysfunction in the anatomical structure 

of the upper limb after stroke. In addition to interventions, 

aimed to promote independence in daily self-care activities, such 

as washing and dressing, toileting, bathing, transferring and 

eating and drinking (Katz et al., 1963). Other interventions 
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targeted promoting functional independence in instrumental 

ADLs, which involve self-care within the household, including 

shopping, preparing and cooking food and folding and arranging 

clothes and sweeping (Kempen, 1995). In the latter the 

intervention is targeted at the activity and participation levels 

(ICF, 2012). Measurement tools should reflect either the 

functional task or the range of ADL activities targeted. As such 

the selected items from a global ADL measure may not be 

sufficiently sensitive or specific for the purpose of measuring the 

functional task. Thus, more appropriate and relevant ADL 

outcome measurement tools might be needed, which reflect 

improvements in functional performance in stroke survivors’ 

daily activities targeted by in MI training. 

My review also intended to examine MI use generally improving 

ADL ability rather than isolated abilities or functions of the upper 

limb. This was in line with the ICF; and the WHO’s (2001) 

extensive report, examining the general performance of tasks 

and actions concerning activities of daily living, rather than 

specific bodily structural impairment. This was informed by 

findings of Liu et al. (2004) and Liu (2009) who studied the 

impact of MI on ADL improvement using ADL interventions 

including tasks such as making the bed, cooking food, unpacking 

groceries, sweeping the floor, going to the park, and folding the 

laundry. 

The second explanation for the lack of clear impact of MI use and 

training on ADL level could be related to the different intensity 
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and duration of MI application during the interventions. The issue 

of intensity is seen in the meta-analysis applied to the secondary 

outcome of mobility and balance, resulting in clinical 

heterogeneity with duration of time application.  

Those studies, in which MI was applied for five weeks or more, 

showed significantly more improvement than those applied for 

four weeks or less. This is consistent with studies that have 

found positive effects of different intensity interventions on ADL 

in people with tetraplegia following spinal cord injury, using a 

one hour each day, five times a week, for 6-week intervention 

combining functional electrical stimulation with exercise therapy, 

to improve hand function on 13 spinal cord injury patients. The 

control group involved conventional therapeutic electronic 

stimulation (ES) combined with computer games played with a 

trackball. The intervention group comprised on the Rejoyce 

functional ES and computer games associated with ADL tasks 

with a garment-assisting grasp and release action used as tele-

home therapy workstation. Their results showed clinical 

improvements in the intervention group compared to the 

controls where the participants had improved their grasp force 

grips (Kowalczewski et al., 2011). The findings of this study 

support the view that intensive functional training and long 

duration of treatment can help optimise recovery.  

In Chapter Three, the interviews in Saudi Arabia offered insight 

into therapists’ and stroke survivors’ experiences and explored 

their perceptions concerning the use of MI in clinical practice in 
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Saudi Arabia. This is a novel intervention not currently studied in 

the Middle East, specifically in Saudi Arabia. This study was the 

first attempt to explore therapists’ perceptions about using MI in 

stroke rehabilitation, as well as exploring stroke survivor’s 

insights into being trained to use MI by therapists.  

The participants in the focus group were from different 

professional backgrounds and different seniority levels, which 

might have influenced interaction and engagement within the 

group and limited their responses. However, given the data 

collection circumstances time-constraints and availability of 

therapists in the centres, this was the only possible method at 

that time.  

Another issue was that all three facilities at the time I conducted 

my study were running low on stroke admissions, resulting in 

only two stroke survivors being recruited in the third facility. 

Again, the quest for stroke survivors with an understanding of MI 

was limited. Most of the recruited participants had only heard of 

MI but hadn’t used it. A sample with experience of MI in their 

rehabilitation would have given greater insight into MI use.  

7.4 Future research and directions 

MI use in stroke rehabilitation could improve physiological and 

psychological outcomes in stroke recovery in Saudi Arabia. 

Although it might be a novel intervention not currently used by 

therapists in Saudi Arabia, it was found to have potential for 
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application in stroke rehabilitation and has been used as a 

behaviour change intervention elsewhere. 

Best practice recommendations for the use of MI in stroke 

rehabilitation are suggested. However, some recommendations 

were beyond the scope of this thesis, such as details of the 

training courses, details of MI transcripts and details of the MI 

session. 

Although the recommendations suggest factors that would help 

implement MI in Saudi Arabia, details of how to formally 

intervene with stroke survivors is still lacking. For example, 

where there is no recommendation regarding image 

characteristics related to MI use, should this include imaging in 

colour or black and white, perspective or and position of the 

images, as well as the duration and the senses included such as 

whether to feel the movement or visualise it. For future 

exploration, structuring scripts specific to stroke and providing 

guidance and directions using this information during the 

training. As well as exploring factors of compliance and 

adherence to MI training and the patient’s ability to imagine 

what they are instructed to imagine, specifically in those patients 

with impaired cognitive levels who have difficulty in focusing on 

tasks (Malouin, Jackson & Richards, 2013).  

It would be interesting in future work, to approach professionals 

who are experienced in using imagery with stroke survivors 

frequently and interview them individually about their experience 
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to build on their skills and knowledge. It would be helpful also to 

have an insight into how these professionals train their patients, 

in terms of MI content and how they decide on which tasks to 

include the level of complexity of imagery and the intensity. It 

has been identified that intensity of therapy can have an impact 

on outcomes, however the precise amount is not clear from the 

literature. Further research should explore this (Page et al., 

2011). 

Future research should also investigate the amount of MI and the 

type of training in relation to the amount of physical practice, in 

addition to the amount of other incorporated instructions such as 

relaxation and mirror therapy. The different proportions between 

amounts of MI use in relation to physical practice might lead to 

different effect, which is an interesting indication to explore in 

future research.  

Furthermore, approaching stroke survivors and exploring the 

views of those who have frequently engaged in MI, could offer 

more insight and support into active engagement factors. In 

particular, the benefits that goes beyond physical improvement, 

such as the psychological impact and effects on positive attitude 

and confidence. 

Translating research findings regarding the use of MI into clinical 

practice has potentially been made easier by through the 

accomplishment the Delphi study. The method was appropriate 

because the Delphi dealt with the research question as it relates 



 

 

 

392 

 

 

to practice needs, and where no definite protocols were found 

elsewhere. 

For future work it will be interesting to look at MI use during 

rehabilitation with a group of stroke survivors undergoing MI 

training. To explore whether or not MI helps maintain recovery 

after discharge within a period of two years representing the 

time window wherein therapies can be most effective 

(Biernaskie, Chernenko & Corbett, 2004). This could be 

investigated through a mixed methods study with the research 

question; ‘to what extent does MI maintain effects and continue 

to improve recovery after stroke during and after treatment 

rehabilitation sessions?’ 

Additionally, it would be interesting to investigate integrating MI 

use after discharge as a plan for sustaining recovery and 

improving QoL. That would provide a more interesting 

representation of MI benefits. 

The findings from the interviews provide a starting point for 

other researchers to examine remaining gaps within the 

knowledge base for MI and should encourage more research and 

interventions in Saudi Arabia and elsewhere to investigate the 

use of MI. Further studies could explore MI use as a home 

intervention in addition to its uptake in clinical sessions 

combined with PT or OT, to optimise treatment intensity and look 

at whether MI training at home can produce additional 

improvement compared with only MI in sessions. 
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It remains unclear which patient attributes and what levels of 

impairment affect engagement in MI. Future studies should test 

the relationship between patient’s attributes and MI 

engagement. Attributes could include working memory, 

attention, and the ability to follow instructions. To investigate 

whether these have an impact on MI training and if there is a 

way to overcome that by conducting brain images such as fMRI 

and TMS to help enhance MI training. Specifically, research 

should examine what sort of cognitive impairments impact on 

the patient’s ability and capacity to engage in MI, and how to 

train those with cognitive impairments to help them benefit from 

MI.  

Further investigation is warranted for assessment tools for MI 

use, which includes the KVIQ and the MIQ-RS, measuring tools 

for MI, to have them translated and validated into the Arabic 

language for use in Saudi Arabia healthcare settings.  

This study has presented valuable findings that underline the 

need for a culture of multi-disciplinary research and to cultivate 

this within the field of a healthcare educational body to improve 

knowledge. In line with this, my set of recommendations for MI 

use in clinical practice could bring more success for MI use in 

Saudi Arabia. 

This PhD research programme involved the first qualitative study 

in Saudi Arabia that has looked at the use of MI with stroke, 
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examining patients’ capacity to accept and engage in the 

implementation of such an intervention in rehabilitation. 

Despite the fact that imagery is likely to be a safe, successful, 

cost-efficient technique and feasible to use at home without 

supervision, no studies comparing individuals with right and left 

hemisphere stroke or explored whether people with left sided 

strokes experience problems which are different to those with 

right sided strokes. For example, poor attention, ability to follow 

instructions and describe images or which tailor different MI 

modes to the individual. In the DRESS study, Walker et al. 

(2012), compared two approaches (neuropsychological Vs 

functional) to rehabilitating dressing after stroke. They found 

differences between right and left hemisphere strokes when in 

using the neuropsychological approach. Right hemisphere stroke 

survivors benefitted more, from the neuropsychological approach 

where damage was related to poor sustained attention and 

spatial deficit. However, participants with eft sided strokes, 

where impairment is related represented in apraxia and following 

instruction of the action didn't benefit from the approach.  

Whereas each hemisphere processes information differently, 

people with right-sided stroke may have fewer problems with 

skilled movements and speech (Cengić et al., 2011; Kertesz and 

Hooper, 1982). 

The findings from this study underline the importance of using 

different modes of MI and different perspectives in training to 
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improve different outcomes. For example, using both modes of 

imagery; visual imagery and kinaesthetic imagery to improve 

activities of mobility and global ADL. This warrants further 

exploration in the future to investigate whether kinaesthetic 

imagery and internal visualised imagery training, can enhance 

muscle contraction, through the process of changing activity 

levels in the cortical motor network in the brain. Hence 

increasing muscle strength while external visualised imagery 

training had no significant effect in comparison as reported by 

Yao et al (2013). Similarly, in Chapter Five, both seeing and 

feeling the movement emerged as being more effective than just 

visualising the task, which is an interesting finding worth 

exploring in future research.  

These findings suggest that planning interventions should be 

tailored to the task whilst also encouraging different types of 

imagery and modes. Previous research has indicated that motor-

focused tasks were mainly explored with patients when using 

visual and kinaesthetic modes and resulted in positive outcomes, 

as Schuster et al.’s (2011) review reported, and as was also 

earlier established by Malouin et al. (2009) in training stroke 

survivors to use both modes to enhance effective imagery. 

However, it remains unclear whether all stroke survivors imagine 

in the same way or whether visual or a kinaesthetic imagery 

mode are facilitated by specific factors, such as increasing the 

time for relaxation that could enhance imagery ability perhaps 

with kinaesthetic imagery or more guided equipment to facilitate 

visual imagery.  
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This thesis has helped reveal the potential benefits of MI for use 

in stroke rehabilitation and described multiple types of imagery 

for promoting recovery in rehabilitation, as well as highlighting 

the need to train therapists for effective delivery. 

The findings from this chapter underline the importance of using 

different modes of MI and different perspectives in training to 

improve different outcomes, for example using internal visual 

imagery to improve mobility and using external visual imagery to 

improve global ADL, this would be interesting to look at in the 

future. These findings are supported by previous literature. For 

example, Yao et al (2013) reported that kinaesthetic imagery 

and internal visualised imagery training can enhance muscle 

contraction, through the process of changing activity levels in 

the cortical motor network in the brain, hence increasing muscle 

strength while external visualised imagery training had no 

significant effect in comparison. Similarly, in Chapter Four, both 

seeing and feeling the movement emerged as being more 

effective than just visualising the task. These findings suggest 

that planning interventions should be tailored to the task, whilst 

also encouraging different types of imagery and modes, but this 

appears lacking in clarity in previous research and could be 

explored more in depth. While previous research by Schuster et 

al.’s (2011) and Malouin et al. (2009) reported when using visual 

and kinaesthetic modes and resulted in positive outcomes in 

training stroke survivors to use both modes to enhance effective 

imagery. However, it remains unclear whether all stroke 

survivors imagine in the same way or whether visual or a 
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kinaesthetic imagery mode are facilitated by specific factors, 

such as increasing the time for relaxation that could enhance 

imagery ability perhaps with kinaesthetic imagery or more 

guided equipment to facilitate visual imagery. This notion 

requires further investigation in future research.  

This thesis has helped reveal the potential benefits of MI for use 

in stroke rehabilitation and described multiple types of imagery 

for promoting recovery in rehabilitation, as well as highlighting 

the need to train therapists for effective delivery. 

Additionally, there is a need for extensive cooperation and closer 

communication between academic and clinical bodies to create a 

more robust platform for EBP and ensure research is 

implemented in practice. As well as the funding and resources 

that need to be put in place for continuing professional 

development. As a result, this would help build up a more robust 

research environment linking healthcare organisations and 

universities, which can facilitate the use of evidence more 

effectively in practice. 

Future studies should focus on optimizing MI by restructuring the 

environment for implementing MI in clinic practice, such as 

providing private rooms and supporting MI use by providing 

videos and encouraging the need to become instructive 

therapists. This is alongside spreading social awareness and 

promoting healthcare approaches to a wide range of public 

around MI use and health services. 
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7.5 Researcher’s role reflection 

It has long been accepted that transparency is a key factor in 

research studies and significantly affects both the nature and the 

experience of the study. It’s essential to highlight my role as a 

researcher while undertaking the study as stated by Berger 

(2015) if the study design is to be reliable and valid. 

In view of the fact that I am both a physiotherapist and a 

researcher, I recognised the need to clarify my personal beliefs 

about the use of MI in stroke rehabilitation. 

Prior to starting this PhD, I participated in a broad range of 

courses, to hone my interviewing and data analysis skills. 

Working towards this PhD has shaped my views on the research 

field in general, and the use of MI in stroke interventions in 

particular. 

In spite of the fact I had a positive attitude to MI use in 

rehabilitation on starting this PhD, I nevertheless found it 

difficult to identify situations where it should be used, along with 

the clinical presentations and possible indicators of where it 

could be applied  

7.6 Conclusion 

In conclusion, this thesis met the objectives of developing best 

practice recommendations for MI use in stroke in Saudi Arabia 

and gave greater insight into the use of MI by therapists and 
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what factors could help implement its’ training in clinical 

practice. 

Through the process of obtaining data from both the 

professionals and the stroke survivors in Saudi Arabia, and based 

on theoretical interpretation using the BCW framework, this 

helped in constructing conditions for MI use to promote its’ use 

in stroke. The data from the qualitative study informed the 

subsequent studies in guiding which factors may help when using 

MI in Saudi Arabia and for developing best practice guidelines. 

This further helped in identifying the different types of 

interventions, the capacity of training, and the optimum criteria 

for the stroke survivor to complete training in this therapy.  

The results revealed that training courses and workshops are 

needed to help promote therapists’ knowledge, skills and 

confidence in MI use. Furthermore, a more robust research 

environment needs to be established between academics and 

healthcare professions that can facilitate the use of evidence 

more effectively in practice. 

Additionally, environmental settings and social influence factors 

need to be supported to help enhance the patient’s engagement 

in MI use. Together with appreciating and understanding the 

potential benefits of MI in stroke recovery may motivate stroke 

survivors, since a positive attitude provides an optimum 

environment for learning and MI implementation. Therapists 
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must have the support of their workplace and believe that the 

stroke survivors are receptive to treatment. 

Both the patient and the therapist must believe the set goal is 

achievable. 

Translation of the assessment tools, targeted training courses, 

and workshops to train therapists, and more randomised 

controlled trials, including defined outcomes, are recommended 

as the next stage of work to determine definite and specific 

protocols that would highly benefit stroke survivors in their 

recovery. Further work is needed to develop interventions 

including MI for stroke rehabilitation in Saudi Arabia. 
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