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Abstract 

Aim: To develop and test a measurement tool for adherence to exercise for musculoskeletal (MSK) 

pain.  

Purpose: A valid and reliable measure of adherence to exercise will improve the interpretation of 

whether outcomes observed in studies of exercise interventions for MSK pain are due to the 

intervention itself or the levels of adherence exhibited by participants.  This will reduce the 

potential for underestimation of the clinical effectiveness of exercise caused by low levels of 

adherence.   

Objectives: The measure was developed via the following stages.  Firstly, a systematic review was 

conducted to explore the current definitions of adherence to exercise for MSK pain in the literature.  

Secondly, adherence to exercise for MSK pain was conceptualised from the perspective of relevant 

stakeholders using concept mapping methodology.  Thirdly, items for the new measure were 

developed and data were obtained from physiotherapy patients with MSK pain to assess the 

psychometric properties of the new measure.   

Results:  The systematic review revealed that most studies did not state a clear definition of 

adherence or used definitions not developed for exercise or MSK pain.  The concept mapping study 

identified six dimensions relating to adherence to exercise for MSK pain: communication with 

experts; targets; how exercise is prescribed; patient knowledge and understanding; motivation and 

support; and psychological approach and attitudes.  A 48-item measure of exercise adherence was 

developed and distributed to 382 physiotherapy patients.  Psychometric analysis revealed that a 

short-form, 6-item unidimensional version demonstrated suitable content and structural validity, 

favourable internal consistency, good test-retest reliability, and satisfactory measurement error.   

Conclusion:  Adherence to exercise for MSK pain has been conceptualised for the first time and the 

findings used to develop a new measure of exercise adherence.  The 6-item (ATEMPT) is a 

psychometrically tested measure of exercise adherence and can be used in research and clinical 

settings.   
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Chapter 1. Thesis Overview 

1.1 Chapter Introduction 

This chapter provides an overview of the PhD programme and thesis content.  The overall aim of 

the PhD is presented along with the relevant objectives that form the three main parts of the PhD 

programme.  The chapter plan is presented summarising the content of each chapter and how these 

relate to the three parts of the PhD programme.  Finally, information about the dissemination to 

date from the research within the PhD is provided, including details of publications and conference 

presentations.    

1.2 PhD Aims and Objectives  

The overall aim of the PhD was to develop and test a new measure of adherence to exercise for 

MSK pain.  Primarily, the new measure was developed for use in a research setting, however, it was 

anticipated that it would also be suitable for clinical use.  The measure development and testing 

were achieved via the following three objectives, which are described below and summarised in 

figure 1: 

Part 1: Explore how adherence to exercise for MSK pain is defined 

• A systematic review was conducted to explore how adherence to exercise for MSK pain is 

defined and conceptualised in the literature. 

Part 2: Create a new conceptualisation of adherence to exercise for MSK pain 

• A concept mapping study was undertaken to conceptualise adherence to exercise for MSK 

pain from the perspective of relevant stakeholders.  

Part 3: Develop and test the new measure of adherence to exercise for MSK pain 

• Statements concerning exercise adherence generated during the concept mapping study 

were developed into items to create the new measure of exercise adherence – the 

Adherence To Exercise for Musculoskeletal Pain Tool (ATEMPT). 
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• Data collected from physiotherapy patients with the new measure were used to create a 

short form version of the measure and assess its psychometric properties. 

 

Figure 1.1 The three main objectives of the PhD  

 

  

Part 1

Explore how adherence 
to exercise for MSK pain 
is currently defined

Part 2

Conceptualise adherence 
to exercise for MSK pain

Part 3

Develop and test the new 
measure of adherence to 
exercise for MSK pain



3 
 

1.3 Chapter Plan 

Chapter 2: Introduction 

This chapter introduces the problem of MSK pain and the role of exercise as a core 

treatment. It summarises the relationship between exercise adherence and clinical 

outcomes from exercise and justifies the need for a new measure of exercise adherence for 

both research and clinical practice.          

 

PART 1 – EXPLORING EXISTING DEFINITIONS OF ADHERENCE TO EXERCISE FOR MSK PAIN   

Chapter 3: Defining adherence to exercise for MSK pain:  A systematic review 

This chapter presents a systematic review synthesising the published literature to establish 

the meaning of the term ‘adherence’ in the context of exercise for MSK pain. 

 

PART 2 – CONCEPTUALISING ADHERENCE TO EXERCISE FOR MSK PAIN 

Chapter 4: Concept mapping methodology 

This chapter provides a description of concept mapping methodology and discusses why it 

is appropriate for conceptualising adherence and developing a new measure. This includes 

justification for its use over other research methods. 

Chapter 5: Conceptualising adherence to exercise for MSK pain 

This chapter describes the concept mapping process used to conceptualise adherence to 

exercise and create and prioritise statements suitable for development into items for a new 

measure of adherence to exercise for MSK pain. 

 

PART 3 – DEVELOPING AND TESTING A NEW MEASURE OF ADHERENCE TO EXERCISE FOR MSK PAIN  

Chapter 6: Development of a new measure of adherence to exercise for MSK pain: The ATEMPT 

This chapter describes the processes used to select and develop the statements from the 

concept mapping study into items suitable for inclusion in the new measurement tool of 

adherence to exercise for MSK pain.  The pilot testing processes of the new measure, 

including a focus group and cognitive interviews, are also described.   

Chapter 7: Testing the new measure of adherence to exercise for MSK pain: The ATEMPT study 

This chapter describes how data collected from physiotherapy patients with the new 

measure were used to create a short from version of the measure and assess its 

psychometric properties. 

 

Chapter 8: Thesis Summary Discussion and Conclusion 

This chapter summarises the main findings from the three parts of the PhD, discusses the 

research and clinical implications of the findings, and makes recommendations for further 

research.   
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1.4 Dissemination Relevant to the PhD 

1.4.1 Publications  

The following peer-reviewed paper incorporating research from this PhD programme has been 

published: 

• Bailey D, Holden MA, Foster NE, Quicke JG, Haywood KL, Bishop A (2020) Defining 

adherence to therapeutic exercise for musculoskeletal pain: A systematic review. British 

Journal of Sports Medicine 54(6):326-331.  

 

1.4.2 Presentations  

The following presentations from the research within this PhD programme have been given, and 

where abstracts have been published in peer-reviewed journals, these are also listed: 

• Bailey D, Holden MA, Foster NE, Bishop A (2015) Exercise adherence in patients with 

musculoskeletal pain: Development and testing of a new measure (oral presentation), Post 

Graduate Symposium, Research Institute for Primary Care and Health Sciences, Keele 

University, May 2015. 

• Bailey D, Holden MA, Foster NE, Bishop A (2016) Defining adherence to therapeutic exercise 

for musculoskeletal pain: A systematic review (oral presentation).  Post Graduate 

Symposium, Research Institute for Primary Care and Health Sciences, Keele University, May 

2016. 

• Bailey D, Holden MA, Foster NE, Haywood KL, Bishop A (2017) Adherence To Exercise for 

Musculoskeletal Pain Tool (ATEMPT): Using concept mapping to conceptualise adherence 

to exercise for musculoskeletal pain (poster presentation), Post Graduate Symposium, 

Research Institute for Primary Care and Health Sciences, Keele University, May 2017.  

• Bailey D, Holden MA, Foster NE, Quicke JG, Haywood KL, Bishop A (2017) Defining 

adherence to therapeutic exercise for musculoskeletal pain: A systematic review (poster 
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presentation), British Society of Rheumatology Conference, Birmingham International 

Conference Centre, April 2017.  Rheumatology 56: Supplement 2. 

• Bailey D, Holden M, Foster N, Quicke J, Haywood K, Bishop A (2017) Defining adherence to 

therapeutic exercise for musculoskeletal pain: A systematic review (poster presentation), 

Physiotherapy UK Conference, Birmingham International Conference Centre, November 

2017.  Physiotherapy 103: Supplement 1, E53-E54. 

• Bailey D, Holden MA, Foster NE, McCray G, Bishop A (2018) Can concept mapping replace 

exploratory factor analysis in measure development? (oral presentation), Post Graduate 

Symposium, Research Institute for Primary Care and Health Sciences, Keele University, May 

2018. 

• Bailey D, Holden MA, Foster NE, McCray G, Haywood K, Bishop A (2019) Conceptualising 

adherence to exercise for musculoskeletal pain: a concept mapping study (oral 

presentation), Post Graduate Symposium, Research Institute for Primary Care and Health 

Sciences, Keele University, May 2019. 

• Bailey D, Holden MA, Foster NE, Haywood, K, Bishop A (2020) Conceptualising adherence 

to exercise for musculoskeletal pain: A concept mapping study (oral and poster 

presentation), Physiotherapy UK Conference, Birmingham International Conference Centre, 

November 2019.  Physiotherapy 107: Supplement 1, E9-E10. 

 

1.4.3 Other Peer Reviewed Publications by the Author During the PhD 

• Bailey D, Firth P (2017) Does kinesiology taping of the ankles affect proprioceptive control 

in professional football (soccer) players? Physical Therapy in Sport 25:94-98. 

• Bar-Zaccay A, Bailey D (2018) The attitudes and beliefs of UK osteopaths towards 

the management of low back pain: a cross-sectional study.  International Journal 

of Osteopathic Medicine 28:42-47. 
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The following chapter outlines the main topics relevant to the PhD programme, namely, MSK pain, 

exercise as an intervention for MSK pain, and the concept of adherence.  The important qualities of 

a patient reported outcome measure are also described.   
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Chapter 2. Thesis Introduction 

2.1 Chapter Introduction 

The purpose of this PhD is to develop and test a new measure of adherence to exercise for MSK 

pain.  To provide context, this chapter begins by describing MSK pain, its prevalence, and burden, 

followed by a discussion of exercise as an intervention for MSK pain.  The role that adherence plays 

in the effectiveness of exercise for MSK pain is then explored, which includes a critique of the 

relevant literature concerning existing measures of exercise adherence.  Finally, the properties 

required in a measure of exercise adherence to MSK pain are considered.     

2.2 Musculoskeletal Pain  

2.2.1 Defining Musculoskeletal Pain 

The MSK system is generally considered to include much more than just muscle and bone tissue, 

with most references to the term including the majority of tissues which constitute the locomotor 

system, such as tendon, cartilage, and fascia (Farley et al. 2012).  In addition, many conditions that 

are typically thought of as MSK in nature, such as carpal tunnel syndrome or sciatica, also involve 

the peripheral nervous system (Booth et al 2017).  It is well established that chronic pain, be it 

perceived to be originating from the MSK system or not, will involve changes to the central nervous 

system, both structurally and functionally, known as central sensitisation (Kregel et al. 2015).  If one 

adopts the International Association for the Study of Pain (IASP) Task Force’s definition of pain, “an 

unpleasant sensory and emotional experience associated with, or resembling that associated with, 

actual or potential tissue damage” (Raja et al. 2020), then MSK pain would be when ‘actual or 

potential tissue damage’, involves or at least is perceived to involve part of the MSK system.  This 

aligns with the current concepts surrounding chronic pain physiology (Lotze 2015), which 

acknowledge that MSK pain can exist without as yet identifiable damage to the MSK system.      

While classification guidelines exist for defining certain causes of MSK pain, such as, low back pain 

(Dionne et al. 2008); neck pain (Guzman et al. 2008); osteoarthritis (OA) (Kellgren et al. 1957); 



8 
 

rheumatoid arthritis (RA) (Arnett et al. 1988); and gout (Wallace et al. 1977), these are not 

consistently used, and there are many more conditions with no such classification criteria (March 

et al. 2014).  Pain has also been traditionally categorised in terms of duration, as acute, sub-acute, 

or chronic/persistent.  Acute MSK pain has been defined as pain of less than three months duration 

and is often associated with trauma, including surgery, MSK injuries such as strains, over-use 

injuries, and other soft tissue injuries (Moore et al. 2015).  Chronic pain is where the pain has been 

present for more than three months, and sub-acute pain typically refers to pain of six to twelve 

weeks duration.  However, it is now understood that pain can be episodic, with common 

trajectories being identified in individuals with low back pain such as, recovering, persistent, and 

fluctuating (Kongsted et al. 2016).  This approach incorporates the experience of individuals whose 

pain is characterised by recurring flare ups, as well as persistent pain, or single episodes or pain.  

Nonetheless, if the time frame relating to the MSK pain is ignored, then a combination of the criteria 

described above allows for a very diverse range of conditions to be classed as MSK pain.  Breivik et 

al. (2006) in a survey of pain across 15 European countries involving 4835 respondents, found the 

most common locations of pain from any cause, in order of prevalence to be: the back (unspecified), 

lower back, knee, head, leg, joints, shoulder, neck, hip, hand, and upper back.  The causes of pain 

were described as: arthritis, herniated discs, traumatic injury, RA, migraine headaches, 

fracture/deterioration of the spine, nerve damage, cartilage damage, whiplash, and surgery.  It is 

possible therefore that the majority, if not all of the locations and causes of pain identified in this 

survey could be classified as MSK pain.  This diverse nature in the way MSK pain can present is 

important, as any tool which seeks to measure something related to MSK pain must work for all or 

nearly all these patient presentations.  Consequently, for the purposes of this PhD programme, the 

following criteria were developed to determine what could be considered ‘MSK pain’ through 

discussion by the author and the supervisory team based on the available literature: 

MSK pain can be multi-site or in a specific body location, including, back, neck, hip, knee, ankle, foot, 

shoulder, elbow, wrist, or hand pain.  MSK pain can include conditions with wider systemic effects 
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such as fibromyalgia and RA, post-surgical pain patients where the surgery was for an MSK pain 

condition, individuals with a non-specific diagnosis of MSK pain, and those with a specific diagnosis, 

for example, OA or adhesive capsulitis, with or without supporting imaging or other diagnostic test 

results. 

Intentionally broad criteria were devised so that a wide range of literature could be included in the 

systematic review stage (chapter 3) and a diverse sample of patient participants in the concept 

mapping (chapter 6) and measure development (chapter 7) stages, to ensure that any resulting 

measure of exercise adherence was relevant to as many MSK presentations as possible:      

2.2.2 Prevalence of MSK Pain 

The global, age standardised estimates using the 2019 data from the Global Burden of Disease 

(GBD) study, show that MSK pain is the seventh most prevalent disease globally, with a prevalence 

rate of 20.36%.  The prevalence for central Europe is 23.63%, which has increased over the last 

decade (IHME 2020).  Within the United Kingdom (UK), MSK pain is the fifth most prevalent 

condition, with a prevalence rate of 32.07% in 2019, an increase from 29.67% in 2010 (IHME 2020).  

However, the UK prevalence of chronic pain (including MSK pain lasting longer than three months) 

has been estimated to be as high as 43.5% (Fayaz et al. 2016).  This is based on data pooled from 

19 studies including 139,933 adults living in the UK.  Differences in the prevalence rates around the 

world may in part be due to differences in the prevalence of the main risk factors for MSK pain, 

namely, increased age, obesity, and inactivity (IHME 2020, March et al. 2012).  However, many 

countries do not have specific population-based estimates for MSK pain, and the wide range of 

disease definitions and classification systems used globally prevents more accurate estimations 

(Blyth et al. 2019).  The most common troublesome pain conditions have been found to be in the 

lower back (25%), neck (18%), knee (17%), and shoulder (17%) (Parsons et al. 2007).   

The prevalence of MSK pain is likely to increase in the future.  This is partly due to increased age 

being a risk factor for MSK pain and an ageing population.  According to the GBD study, the 

prevalence increases from 22.28% in 15- to 49-year-olds, to 61.61% in the over 70s (IHME 2020) 
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and while the total global population from 2010 to 2050 is set to grow by 38%, the population 

increase for people over 40 years of age is predicted to be 87%.  Furthermore, with increasing 

urbanisation and motorisation, particularly relevant in low- and middle-income countries (LMICs), 

the corresponding change in lifestyle and reduced physical activity is likely to perpetuate the 

existing trend for increasing obesity and inactivity levels (Woolf & Pfleger 2003) - the other risk 

factors for MSK pain (IHME 2020).  The implications for this rapid growth in MSK pain are that the 

economies and associated health services of high income, and in particular LMICs, will not be able 

to grow and advance fast enough to meet their inhabitants’ needs.   

European population-based studies have shown that in up to 40% of cases, MSK pain occurs in more 

than one location simultaneously, most commonly, multiple sites in the spine, or adjacent 

peripheral joints (Hartvisgsen et al. 2013).  It has also been shown that it can be more common for 

people to suffer multi-site MSK pain than single site (Kamaleri et al. 2008).  This is important, as 

individuals with multi-site MSK pain have been found to experience a larger impact on their physical 

fitness, feelings, or daily, and social activities (Kamaleri et al. 2008).  While is it unsurprising that 

multi-site pain has more consequences for individuals, the fact that multi-site pain is more common 

than pain in single body regions, means additional challenges for the clinical management of MSK 

pain, as treatments need to be effective for multiple sites of pain. 

2.2.3 Burden of MSK Pain 

MSK pain conditions are the most burdensome disease globally when measured by years lived with 

disability (YLD) (IHME 2020).  This is according to data obtained by the GBD study, which uses 

measures that take into account factors other than mortality and morbidity, namely: years lived 

with disability (YLDs) and disability adjusted life years (DALYs), which are a combination of YLDs and 

years lost to premature mortality (YLLs) (GBD 2020).  This approach permits a comparison of the 

burden of MSK pain with other diseases whose impact would normally be measured by mortality 

alone.  When considering the burden of all MSK conditions, they account for 22.58% of the total 

years lived with disability globally.  Even when using the DALYs, which incorporate death rates, a 
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rare complication of MSK conditions, they still represent the third largest health burden to the USA, 

Western Europe, and the UK (IHME 2020).   

Low back pain alone ranks first for YLDs and ninth for DALYs globally out of a total of 291 conditions 

(IHME 2020).  As an indication of the severity of disability caused by MSK conditions, chronic low 

back pain is weighted equally to severe chronic obstructive pulmonary disease according to 

common sequela of the diseases as identified from systematic reviews.  Although death is not a 

typical complication of MSK pain, OA is associated with higher mortality rates due to associated 

comorbidities, such as cardiovascular disease, and the presence of walking disability (Nuesch et al. 

2011).  Consequently, MSK pain accounts for 5.1 deaths per 100,000 and is the 12th highest cause 

of death out of 21 categories in the UK (IHME 2020). 

Many individuals suffering from MSK pain require time off work or suffer reduced productivity if 

remaining at work.  In the UK, back, neck, and muscle pain account for more days lost due to 

sickness absence than any other cause (March et al. 2014).  Additionally, sufferers may have 

difficulties performing activities of daily living.  This may require adaptations to be made to their 

homes and a need for social support, which may come directly from the state or from family and 

friends, who in turn may incur financial penalty through loss of income.  In the UK, 38% of people 

claiming Disability Living Allowance in 2010 were doing so because of MSK pain conditions (March 

et al. 2014).  Such third-party costs can be difficult to quantify, particularly in LMICs where such 

support is not provided by the state and is therefore not recorded (March et al. 2014).   

The cost burden of MSK pain is significant.  It is estimated that in high income countries, the 

provision of health and social care alone for MSK pain is between 5.4-12.6% of the total health 

expenditure (March et al. 2014).  Within the UK, MSK pain conditions have the third largest cost in 

terms of GP consultations at £1.34 billion, exceeded only by diseases of the respiratory system 

(£1.79 billion), and the circulatory system (£1.35 billion) (March et al. 2014).  A total of 10.1 million 

patients consulted with their GP at least once in 2006 for MSK pain, accounting for 1 in 7 of all 

recorded primary care consultations (March et al. 2014).  Costs to secondary care are also set to 
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rise due to an increasing demand for total knee and hip replacement surgery for OA.  Current 

predictions incorporating changes in population age, size, and obesity, estimate that in the year 

2035, as many as 1,070,790 hip replacements and 1,219,362 knee replacements could be required 

in the UK (Culliford et al. 2015).  This is compared to the 75,366 hip replacements and 76,497 knee 

replacements carried out in the 12 months prior to April 2012 (Culliford et al. 2015). 

The burden of MSK pain is also increasing over time.  Globally, the DALYs for MSK pain have 

increased by 81.14% between 2010 and 2019 (IHME 2020).  In the UK, the DALYs increases for 

individual conditions are, low back pain: 18.11%, neck pain: 21.86%, other MSK pain: 37.91, and 

OA: 42.5%.  By comparison, the leading cause of DALYs in the UK, ischaemic heart disease, has 

reduced by 55.52% over the same time period (IHME 2020).  The increased burden can be partly 

explained by population growth.  From 2010 to 2050 the global population is set to increase by 2.6 

billion people, which will further add to the current burden of MSK pain (March et al. 2014).  

Furthermore, 96% of this population increase (2.5 billion people) will be in LMICs, which are 

arguably less well-resourced to cope with such an increasing burden (March et al. 2014).      

2.2.4 Treatments for MSK Pain 

Consistent best practice recommendations for the management of MSK pain based on a systematic 

review of high-quality clinical practice guidelines, include the following: care should be patient 

centred; patients should be screened for serious pathology; psychosocial factors should be 

assessed; imaging should be discouraged; education should be provided on the condition and 

management options; advice on physical activity and exercise should be provided; manual therapy 

should be used only as an adjunct to exercise; and continuation/resumption of work should be 

facilitated (Lin et al. 2020).  In addition, the following treatment options have been identified for 

MSK pain via systematic reviews: self-management advice and education; psychosocial 

interventions; exercise therapy; manual therapy; oral and topical pharmacological treatments, 

corticosteroid injections; aids, devices, and complementary therapy; and surgery (Babatunde et al. 

2017). 
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2.3 Exercise and MSK Pain 

Of all the approaches to managing MSK pain, exercise therapy is one of the most common 

recommended in international clinical guidelines. Examples include those in the UK (NICE 2021, 

2018, 2016, 2014, The British Pain Society 2013), Europe (Fernandes et al. 2013) and the United 

States of America (USA) (Kolasinski et al. 2019).  A synthesis of recommendations from 10 clinical 

practice guidelines for low back pain found that exercise was advocated in all cases for chronic low 

back pain with or without neurological involvement (Oliveira et al. 2018).  Furthermore, recent 

guidelines reflecting the changed understanding of how to best to manage low back pain (Foster et 

al. 2018) from Denmark (Stochkendahl et al. 2018), the USA (Qaseem et al. 2017), and the UK (NICE 

2016), all recommend the use of exercise.  With respect to OA, the Osteoarthritis Research Society 

International (OARSI), recommend structured land-based exercise programmes for knee, hip, and 

polyarticular OA (Bannuru et al. 2019).  Similarly, the American College of Rheumatology/Arthritis 

Foundation also recommend exercise in their guidelines for the management of OA of the hand, 

hip, and knee (Kolasinski et al. 2019).  How exercise is defined and used in the management of MSK 

pain is explored further in the next section.   

2.3.1 Defining Exercise  

The terms exercise and physical activity are often used synonymously, but a distinction between 

them was first made by Caspersen et al. in 1985.  Casperson et al. (1985) defined physical activity 

as, “any bodily movement produced by skeletal muscles that results in energy expenditure”, 

whereas exercise is described as a “subset of physical activity that is planned, structured, and 

repetitive and has a final or an intermediate objective in the improvement or maintenance of 

physical fitness”.  Physical fitness is defined as, “a set of attributes that are either health- or skill-

related” (Casperson et al. 1985).  These definitions have been adopted by more contemporary texts 

and guidelines in the field of exercise and physical activity, supporting their continued suitability as 

definitions (Dasso 2018, ACSM 2018).  Exercise can therefore be a planned structured activity 

(involving movement produced by skeletal muscles that results in energy production) for the 
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purpose of improving health, which could include the improvement of MSK pain and related 

function.  This application of exercise is often referred to as therapeutic exercise and has been 

defined as, “the systematic implementation of planned physical movements, postures, or activities 

to remediate or prevent impairments, and enhance function, fitness, and well-being (APTA 2001).  

It is in this context that exercise will be discussed and referred to from now on, with the distinction 

that exercise (therapeutic) has been provided for the purpose of improving an MSK condition, 

rather than physical activity that is recommended for general or other health benefits.      

2.3.2 Exercise as a Treatment for MSK Pain 

Exercise for MSK pain can be used to achieve various goals and may take many forms.  Common 

goals include: reducing pain; increasing strength; and improving function, range of motion, 

cardiovascular fitness, motor control, or balance (Foster et al. 2014).  Common types of exercise 

used to achieve these goals include: strengthening; stretching; neuromuscular exercise; aerobic, 

such as walking, cycling or swimming; and mind-body exercise, such as Tai Chi and yoga (Juhl et al. 

2014, Uthman et al. 2013).  Exercise can be delivered effectively in a variety of settings, such as, 

individually, or as part of a group, supervised by a health care practitioner (HCP) or unsupervised, 

in-person, or remotely, such as over the phone or via video call, and via online or digital health 

methods (Kolasinski et al. 2019, Foster et al. 2014).  However, the evidence to support the use of 

one particular type of exercise or mode of delivery in favour of another for MSK pain is equivocal 

(Hayden et al. 2021, Babatunde et al. 2017).   

2.3.3 Exercise Delivery 

Regardless of the type of exercise recommended to a patient with MSK pain, there will normally be 

guidance as to the amount of the exercise to be undertaken.  This dosage of exercise will normally 

include parameters such as: duration – how long to exercise for, or how many repetitions of the 

exercise to perform; frequency – how often to perform the exercises; and intensity – what speed, 

resistance, or other measure of effort to perform the exercise with (Foster et al. 2014).  The 

American College of Sports Medicine (ACSM) recommend that, “All healthy adults between the 
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ages of 18 and 65 should participate in moderate intensity aerobic physical activity for a minimum 

of 30 minutes on five days per week, or vigorous intensity aerobic activity for a minimum of 20 

minutes on three days per week.”  And “Every adult should perform activities that maintain or 

increase muscular strength and endurance for a minimum of two days per week.”  (ASCM 2018).  

However, these dosages are based on general health benefits for healthy individuals, whereas the 

dosage of exercise required to improve outcomes for patients with MSK pain is unclear (Babatunde 

et al. 2017, Heijden et al. 2015, Regnaux et al. 2015).  Although some evidence suggests that 

benefits from exercise for people with MSK pain are larger when exercise doses meet the ACSM 

general physical activity guidelines (Bartholdy et al. 2017, Moseng et al. 2017).  However, even 

when objective improvements in strength are observed, this does not always lead to improvements 

in pain or function (Bartholdy et al. 2017).  This alludes to the fact that MSK pain is a consequence 

of the interplay between various biopsychosocial factors and can exist in the absence of identifiable 

tissue dysfunction (Raja et al. 2020, Booth et al. 2017).  Nevertheless, exercise seems to work best 

when it is individualised to the patient rather than using a one-size fits all approach (Fernandes et 

al. 2013), when higher doses of exercise are achieved (Nikander et al. 2006, Hayden et al. 2021), 

and when guidelines for physical activity levels are met (Bartholdy et al. 2017, Moseng et al. 2017).   

2.3.4 Supporting Evidence for Exercise 

In a systematic overview of the management of the five most common MSK pain presentations in 

primary care (back, neck, shoulder, knee, and multi-site pain), only exercise therapy demonstrated 

strong evidence for short- and long-term benefits to pain, function, and quality of life in all five 

presentations. This was compared to seven other interventions including, oral and topical 

analgesics, corticosteroid injections, and surgery (Babtunde et al. 2017).  Specifically, exercise has 

been established as an effective treatment for many MSK pain conditions. For example: a Cochrane 

meta-analysis of 249 trials found moderate certainty evidence that exercise improves pain and 

function in chronic low back pain patients and is more effective than education or non-exercise 

physical therapy; patients reported on average a 15% improvement in their pain and a 7% 
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improvement in function (Hayden et al. 2021).  A Cochrane review of 31 trials found that exercise 

may result in a clinically important reduction in pain and improvement in function for 

patellofemoral pain (van der Heijden et al. 2015).  The results showed that 88 more patients per 

1000 recovered after 12 months as a result of exercise therapy compared to controls.  A Cochrane 

review of 29 trials concluded that exercise probably improves health related quality of life (7% 

improvement), physical function (11% improvement), pain (5% improvement), and fatigue (13% 

improvement) in fibromyalgia patients after 24 weeks (Bidonde et al. 2019). 

Exercise can also help with weight loss (Meisser et al. 2013) and reduce the risk of comorbidities 

such as ischaemic heart disease, diabetes, and stroke (Pedersen and Saltin 2015).  Exercise has also 

been shown to be cost effective compared to other treatments.  For example, a systematic review 

of guideline endorsed treatments for low back pain found that exercise was cost effective in people 

with sub-acute or chronic low back pain (Lin et al. 2011a).  Similarly, exercise was found to have 

lower costs than usual care for sub-acute and chronic low back pain in a meta-analysis of 22 trials 

(Miyamoto et al. 2018).  Furthermore, adding exercise to usual or guideline-based GP care has been 

shown to be more cost effective than GP care alone (Lin et al. 2011b).     

 2.3.5 Exercise as an Alternative to Pharmacological Interventions 

Pharmacological interventions, such as Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and 

analgesics (opioid and non-opioid), are commonly used to manage MSK conditions, with 

paracetamol being the most frequently prescribed (Saragiotto et al. 2016, Kvien & Viktil 2003).   

However, the benefits of pharmacological management of MSK pain are mixed.  A Cochrane review 

of two trials including 1785 patients, found high quality evidence that paracetamol was no different 

to placebo for the short-term treatment (up to 12 weeks) of low back pain (Saragiotto et al. 2016).  

Similarly, a further Cochrane review of opioid therapy for non-cancer pain management found that 

pain reduction varied across the 26 included studies, and it was not possible to calculate the 

average treatment effect due to the high attrition rate of participants (Noble et al. 2010).  A 

systematic review by Babatunde et al. (2017) found that opioids and NSAIDs had only modest effect 
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sizes for the treatment of acute knee and back pain.  Furthermore, opioids are associated with 

adverse reactions such as gastrointestinal disorders, hyperalgesia, and dependency (Babatunde et 

al. 2017, Kvien & Viktil 2003), with up to 22% or patients taking oral opioids choosing to discontinue 

the treatment due to such adverse effects (Noble et al. 2010).  These potential risks combined with 

modest efficacy, support the NICE Guidelines advice not to initiate NSAIDS, paracetamol, or opioids 

in the management of chronic pain (NICE 2021). 

Conversely, exercise, has been shown to be safe for people with MSK pain with a low risk of side 

effects generally (Babatunde et al. 2017, Geneen et al. 2017) and compared to other treatments 

for MSK pain such as corticosteroid injections (Babatunde et al. 2017).  Furthermore, exercise offers 

an effective alternative approach to managing MSK pain in comparison to pharmacological 

interventions.  For example, a Cochrane meta-analysis of 44 trials found high quality evidence that 

exercise reduces knee pain and improves function compared to non-steroidal anti-inflammatory 

drugs in patients with knee OA; patients reported on average a 12% improvement in pain and a 

38% improvement in function (Fransen et al. 2015).  In addition to the improvements in pain, 

function, and quality of life, exercise can also delay the need for joint replacement surgery in OA 

(Skou et al. 2018).  In summary, the benefits of exercise are of a similar or greater magnitude to 

pharmacological interventions with fewer risks (Babatunde et al. 2017).  

2.3.6 Limitations of Exercise 

Despite the convincing evidence for the use of exercise in the clinical management of MSK pain, the 

overall treatment effects when compared to non-exercise interventions tend to be, on average, 

small to moderate and reduce over time (Kolasinski et al. 2019).  For example, in the Cochrane 

review of exercise therapy for chronic low back pain (Hayden et al. 2021), although the authors 

found exercise improved pain and function, these effects did not meet their prescribed threshold 

for clinically important difference (an improvement of 15 points out of 100).  The recent overview 

of Cochrane reviews of physical activity and exercise for chronic pain in adults, only found small to 

moderate effects, with only three reviews identified that found improvements in pain of 30% or 
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more (Geneen et al. 2020).  Furthermore, the most recent Cochrane review of exercise for OA of 

the knee (Fransen et al. 2015) found that immediate benefits were moderate (equivalent to a 12-

point reduction in pain on a 100-point scale), reducing to small (equivalent to a 6-point reduction 

in pain on a 100-point scale) after two to six months.  One explanation for these modest and waning 

effects from exercise interventions may be modest levels of adherence exhibited by the patient to 

their exercise recommendations with a further decline in adherence over time (McLean et al. 2013). 

The following section introduces the concept of adherence and how it relates to exercise as a 

treatment for MSK pain.   

2.4 Adherence 

2.4.1 The Origins of Adherence 

David Sackett and R. Brian Haynes are considered to have published the seminal text concerning 

treatment adherence in 1976, titled: Compliance with Therapeutic Regimens.  In this book, they 

report on the ‘Symposium on Compliance with Therapeutic Regimens’ held at McMaster University 

Medical Centre in 1974.  The symposium was convened due to significant interest in the concept of 

treatment compliance and authors of compliance research were contacted during the process of a 

compliance literature search.  The following definition of compliance was created as a product of 

the symposium: “the extent to which the patient’s behaviour (in terms of taking medications, 

following diets or executing other lifestyle changes) coincides with the clinical prescription”.  

Haynes and Sackett (1976) report how the negative connotations of the term compliance were 

discussed at length during the symposium.  Some attendees expressed concerns that the term 

portrayed the development of a clinical prescription as, “a dictatorial process in which a clinician, 

unaware of and unconcerned about the patient’s wishes, hopes and fears, issues an edict to be 

obeyed”.  Other terms were proposed, including adherence, which was considered to have the 

same potentially negative implications as compliance, and therapeutic alliance, which was deemed 

too cumbersome. 
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2.4.1.1 Compliance and Therapeutic Alliance 

The term compliance originates from the Latin complire, meaning to fill up and hence complete an 

action, transaction, or fulfil a promise.  Adherence comes from the Latin adhaerere, meaning to 

cling, to keep close, or remain constant (Aronson 2007).  Despite the differing etymology, 

compliance and adherence are both seen to refer to the outcomes of the patient-HCP interaction, 

whereas the term therapeutic alliance is now considered to describe the relationship between the 

patient and HCP (Madden 1990).  The negative implications of the term compliance are potentially 

associated with its meaning in physics, where it describes the ability to yield when a force is applied 

(Evangelista 1999).  This symbolises a paternal relationship between the HCP and the patient, and 

implies the patient is a passive recipient of instruction, whose will, or beliefs will yield to the 

impositions placed upon them. 

2.4.1.2 Concordance 

In 1997, the Royal Pharmaceutical Society of Great Britain formed a working party and published a 

report proposing that the term compliance be replaced with concordance.  It was felt that 

concordance better reflected the creation of an alliance between the patient and HCP and was 

more congruent with the trend in healthcare that saw the benefits of valuing the patient’s decision 

making in a collaborative relationship with the HCP.  Despites the society’s further recommendation 

for a £1.8m research budget allocation to support analysis of the problems concerning compliance 

and the training of HCPs, there was limited uptake of the term concordance in subsequent 

healthcare literature (Bissonette 2008).  Potentially as a consequence, the meaning of concordance 

has changed over time from a focus on the consultation process in which HCP and patient agree 

therapeutic decisions that incorporate their respective views, to a wider concept that ranges from 

prescribing communication to patient support in medicine taking.  Although sometimes used as a 

synonym for adherence, this is an inappropriate application as its meaning now has much wider 

implications (Horne et al. 2005).   
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2.4.1.3 Adherence 

Compliance would therefore remain the default term until 2003 when the World Health 

Organisation (WHO) adopted the term ‘adherence’ for their new definition that borrowed heavily 

from the original by Sackett and Haynes: “the extent to which a person’s behaviour – taking 

medication, following a diet, and/or executing lifestyle changes, corresponds with agreed 

recommendations from a healthcare provider”.  This definition was created following the WHO 

adherence meeting of June 2001 and published in the 2003 WHO Report: Adherence to Long-term 

Therapies, Evidence for Action (WHO 2003).  This report justifies that it is important to differentiate 

adherence from compliance, as adherence requires the patient’s agreement to the 

recommendations and that, “patients should be active partners with health professionals in their 

own care and that good communication between patient and health professional is a must for 

effective clinical practice” (WHO 2003).  For their definition of adherence, the WHO replaced Sacket 

and Haynes’ ‘patient’ with ‘person’, and ‘coincide’ with ‘corresponds’, presumably to reduce the 

perception of a “passive, acquiescent recipient of expert advice” (WHO 2003).  ‘Clinical 

prescriptions’ was also replaced with ‘agreed recommendations from a healthcare provider’, 

thereby increasing the range of intervention types that the definition was applicable to.  The WHO 

report emphasised that adherence to therapy did not simply refer to complying with prescribed 

medications but encompassed various health-related behaviours, therefore it could be assumed 

that this definition is suitable for application in the context of exercise for MSK pain.  However, in 

addition to not being specifically developed for MSK pain or exercise, the definition did not involve 

any input from patients in its development, nor does it provide any information about the element 

of exercise that should be measured to determine adherence.  The role of adherence in exercise 

for MSK pain will now be explored.   

2.4.2 Exercise Adherence 

The effectiveness of exercise for MSK pain has been shown to be related to the patient’s adherence 

with the exercise recommendation (NICE 2008, Roddy et al. 2005b, Pisters et al. 2010).  For 
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example, physical function outcomes have been shown to be better in individuals with knee OA 

with higher exercise adherence levels (Petrella & Bartha 2000, Van Gool et al. 2005).  Greater 

reductions in pain have also been demonstrated for low back pain patients the closer the patients 

adhered to the exercise plan (Thomas et al. 2002).  Overall, higher levels of exercise have been 

shown to convey greater benefits in individuals with MSK pain than low levels (McLean et al. 2007, 

Hayden et al. 2005).  However, despite the apparent importance of exercise adherence, reported 

mean exercise regimen completion rates are frequently lower than 50% (McLean et al. 2013, Pisters 

et al. 2010, Hardage et al. 2007).  Poor levels of adherence are also seen in trials of pharmacological 

interventions where typically patients take less than 50% of the medication dose prescribed to 

them (Haynes et al. 2008, Nieuwlaat et al. 2014).  The consequences of such poor adherence 

behaviour are great, to the extent it has been claimed, “increasing the effectiveness of adherence 

interventions may have a far greater impact on the health of the population than any improvement 

in specific medical treatments” (Haynes et al. 2002).  Due to these low levels of observed adherence 

and the potential negative impact on treatment effectiveness, research exploring barriers and 

facilitators to exercise adherence and methods for improving exercise adherence have been, and 

still are, an area of considerable focus that are discussed further below.    

2.4.3 Barriers to Adherence 

Broadly speaking, patients may not adhere to recommendations (exercise or otherwise) either 

intentionally, based on a conscious decision not to follow the recommendations, or un-intentionally 

because they forget, or because external factors prevent them following the recommendations, 

such as a lack of time (Foster et al. 2014, Horne 1997).  In acknowledgement of the complexity of 

adherence behaviour, the WHO adherence taskforce identified five dimensions that can influence 

adherence, see figure 2.1 (WHO 2003): 1. Health systems/health care team factors, e.g., a lack of 

knowledge of health care providers or an inability to provide follow-up care.  2. Social/economic 

factors, e.g., illiteracy or unemployment.  3. Condition related factors, e.g., the level of disability or 

existence of comorbidities.  4. Therapy-related factors, e.g., the complexity or duration of the 
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treatment.  5. Patient-related factors, e.g., self-efficacy or knowledge and beliefs about the 

condition. 

Figure 2.1 The five factors affecting adherence identified by the WHO Taskforce (WHO 2003) 

 

 

For patients specifically receiving physiotherapy treatment for MSK pain (invariably involving 

exercise recommendations), a systematic review of 20 studies found strong evidence that poor 

adherence was associated with the following: low levels of physical activity at baseline, low self-

efficacy, depression, anxiety, helplessness, poor social support/activity, more perceived barriers to 

exercise, and increased pain levels during exercise (Jack et al. 2010).  An understanding of such 

factors can help identify patients who may exhibit low levels of adherence to exercise 

recommendations for MSK pain.  These individuals may benefit from additional techniques to 

improve exercise adherence and optimise the intervention, such as those described below.    

2.4.4 Facilitators of Adherence 

Identifying interventions that can improve patient adherence to exercise for MSK pain are a priority 

for clinical practice.  This was the focus of a 2010 Cochrane review (Jordan et al. 2010) that included 

42 trials investigating methods for improving adherence to exercise in patients with MSK pain.  Of 

the included trials, only 18 identified strategies that improved adherence, these were: supervision 

of exercise; refresher or booster sessions; audio or video tapes of the exercises; incorporating the 
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exercises into wider self-management programmes; using behavioural graded activity 

programmes; and problem solving, goal setting, systematic feedback, skills building, 

individualisation of exercises, reinforcement messages, exercise diaries and pedometers (Foster et 

al. 2014, Jordan et al. 2010).  However, the variable quality of the included trials and the 

inconsistency with which exercise adherence was measured, made drawing conclusions from the 

results challenging (Jordan et al. 2010).   

The perceived effectiveness of Behaviour Change Techniques (BCT) aimed at improving exercise 

adherence was explored in patients with knee OA and their HCPs.  Education about the benefits of 

exercise was the most commonly used BCT but the following two BCTs were found to be perceived 

as most effective by both patients and HCPs: the development of specific goals related to knee pain 

and function; and review, supervision, and correction of exercise technique at subsequent 

treatment sessions (Nicolson et al. 2017).  A systematic review of recommendations for improving 

adherence to home-based exercise found that the following contributed to improved adherence: 

intensive social support, guidance from a physiotherapist, and prescribing less than four exercises 

(Bachmann et al. 2018).  A further systematic review of interventions to improve exercise 

adherence in older people (Room et al. 2017) also found HCP feedback and monitoring to be 

beneficial to adherence.   

While certain patient characteristics may highlight the need to implement additional strategies that 

have been identified as beneficial for improving exercise adherence, the ability to measure exercise 

adherence levels at baseline and throughout treatment would be advantageous in both clinical and 

research settings.  The current methods used for measuring exercise adherence, their limitations, 

and the associated challenges are explored below.   

2.4.5 Measuring Adherence  

2.4.5.1 Current Adherence Measurement Methods 

To date, five systematic reviews have investigated measurement tools of adherence to exercise and 

have all concluded that a valid and reliable measure of adherence to exercise for MSK pain does 
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not currently exist (Uzawa & Davis 2018, McLean et al. 2017, Frost et al. 2016, Bollen et al. 2014, 

Hall et al. 2014).  Existing measures, including questionnaires, diaries, and scales, have not 

undergone a thorough development process, nor involved patients in defining adherence or 

developing the measure.  This may explain the conclusion of the five reviews to date, that currently 

we cannot accurately or consistently measure exercise adherence in MSK pain (McLean et al. 2017, 

Frost et al. 2016, Bollen et al. 2014, Hall et al. 2014).  The findings of the systematic reviews are 

explored in more detail below.    

Bollen et al. (2014) aimed to identify self-report measures of adherence in relation to a prescribed 

but unsupervised home-based exercise or physical rehabilitation programme and included 61 

studies.  These included 29 studies comprising questionnaires, 29 logs/diaries, two visual analogue 

scales (VAS) and one tally counter.  Although some of the included measures were specific to 

exercise prescribed for MSK conditions, all kinds of long-term physical conditions were eligible for 

inclusion.  The authors found that only a few of the measures had undergone any testing to 

establish their ability to measure adherence validly or reliably (terms defined in section 2.4.6 

below).  Of those that had, none fulfilled any of the quality criteria for assessing measurement tools 

as outlined in the COnsensus-based Standards for the selection of health Measurement 

INstruments (COSMIN) (Terwee et al. 2007).  While not specific to MSK pain, the authors 

summarised that there was an urgent need to develop a valid and reliable self-report measure of 

adherence to prescribed unsupervised exercise rehabilitation.   

Hall et al. (2014) included 47 measures in their review of measurement tools for adherence to non-

pharmacologic self-management treatment for chronic MSK conditions.  This review investigated 

various interventions, including exercise, physical activity, diets, activities of daily living, postural 

advice, avoiding rest, practising relaxation, hot or cold application, and transcutaneous electrical 

nerve stimulation.  The measures included 31 home diaries and 18 questionnaires, seven of which 

were single-item and 11 were multi-item.  None of the measures had been used or developed in a 

previous study.  As such, it was not possible to apply the COSMIN quality criteria to assess the 
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measures.  Consequently, the authors recommended that an appropriate measurement tool of 

adherence to self-management for chronic MSK pain be developed.     

The review by Frost et al. (2016) included measures of adherence to any rehabilitation intervention 

for any health condition.  However, of the 59 trials included, MSK conditions were the most 

common (n=27) with physiotherapy the most common intervention (n=36).  Adherence diaries 

were found to be the most common method used but evidence to support their reliability was 

reported as scarce and return rates as low as 50% limited their usefulness.  Various questionnaires 

were also reported, but like the findings of Hall et al. (2014) and Bollen et al. (2014), these were 

predominantly self-developed by the trials’ authors and had not undergone any previous 

assessment of their measurement properties.  This review also included studies that measured 

adherence using objective measures, namely the StepWatch activity monitor, which measures 

steps and the Polar A1 heart rate monitor, which measures heart rate.  While these were found to 

be valid in measuring the specific physical activity parameters of steps and heart rate in individuals 

with non-MSK health conditions, it is not clear if they would be able to measure adherence to 

exercise in individuals with MSK pain.     

McLean et al. (2017) investigated the quality and acceptability of measures of exercise adherence 

in MSK settings.  A total of 234 methods for measuring exercise adherence were identified from the 

326 included articles.  These included: exercise logs (n=107), unnamed questionnaires or scales 

(n=53), interviews (n=17), calendars or postcards (n=8) and clearly described or named 

questionnaires (n=49).  Of the 49 questionnaires, supporting evidence for measurement properties 

was only found for seven of the measures.  The quality of these measures was then assessed against 

the COSMIN criteria (Mokkink et al. 2010).  None of the measures demonstrated any evidence for 

the various criteria outlined by COSMIN, namely, measurement error, content or face validity, or 

data quality, nor was precision or score interpretation identified for any of the measures. 

Furthermore, none of the measures had considered their relevance, acceptability or 

appropriateness to the target population, or the respondent burden.  Indeed, none of the measures 
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had included patients in the development of the measures at all.  As such, the authors concluded 

that none of the available measures were suitable for measuring adherence to exercise in an MSK 

setting and that, “a new patient-derived measure with a clear conceptual underpinning that reflects 

the needs of key stakeholders is essential to ensure meaningful investigation of the challenges and 

burden of adhering to exercise” (McLean et al. 2017). This was the first review to specifically 

investigate measures of exercise adherence in an MSK setting, however, a subsequent review by 

Uzawa & Davis (2018) investigated outcome measures for adherence to home exercises among 

patients with chronic low back pain.  The review identified eight measures of adherence to exercise 

other than session attendance.  Only two of the measures had any associated discussion of how the 

measures were developed and only one had any test of psychometric properties as recommended 

in the COSMIN checklist (Terwee et al. 2007).  However, no details of what the properties were or 

how they were tested were provided (Uzawa & Davis 2018).   

Irrespective of whether the measures identified in the systematic reviews above demonstrate any 

reliability or validity, they have all presumed how to measure adherence to exercise by creating 

measures that purport to record specific parameters of exercise, such as frequency, intensity, or 

duration.  These erroneous assumptions may be due to the lack of a definition of adherence specific 

to exercise for MSK pain, with only the WHO’s definition of adherence as a reference.  The 

limitations of using this definition and the difficulties of measuring exercise adherence generally 

are explored below.     

2.4.5.2 The Complexities of Measuring Adherence 

The WHO definition of adherence does not provide any guidance for operationalising the 

measurement of exercise adherence.  In determining whether the person has been adherent or 

not, the WHO definition requires that a judgement be made as to whether the patient’s behaviour 

‘corresponds’ to the treatment ‘recommendations’.  In the context of exercise intervention for MSK 

pain, the ‘recommendations’ would be the exercise prescription provided by the HCP.  However, 

prescribing exercise to patients can be a complex process due to the various quantitative values 
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that are often a feature of an exercise prescription.  For example, an exercise prescription may 

require that a specific number of repetitions of a given exercise be completed, this is often referred 

to as a ‘set’, with multiple sets commonly advised.  The frequency with which exercises should be 

undertaken can also vary, for example, several times per day, daily, or several times per week.  

Exercises may also be prescribed using timings, for example, perform the exercise for five minutes 

per day.  The intensity of the exercise may also be a factor, often measured objectively, such as 

distance walked, heart rate achieved, steps taken, calories burned, or a percentage of an 

individual’s maximum capacity.  When considering that multiple exercise types may be 

recommended to one patient, the parameters of such a prescription become increasingly complex.  

Consequently, determining which of the above parameters is pertinent to an assessment of 

exercise adherence is unclear.   

The quality with which the patient executes their exercises may also be important.  An individual 

may be considered as not corresponding with the recommendations provided to them, despite 

undertaking the recommended frequency of exercises if those exercises were not ‘performed’ 

exactly as intended by their HCP.  Variables such as body position, range, direction, and speed of 

movement, may determine the fidelity of adherence in this context as well as the total quantity of 

exercises performed (ACSM 2018).  

 A further issue in relation to measuring adherence to exercise is poor reporting of exercise 

recommendations in RCTs.  If exercise recommendations are not clearly described, then it is difficult 

to assess whether a person’s behaviour ‘corresponds’ to the exercise prescription.  A review of 73 

systematic reviews of exercise effects for chronic conditions found that 71% of the reviews reported 

being unable to adequately describe the exercise recommendations, as the necessary information 

was not reported in the included trials (Slade & Keating 2011).  This was also highlighted in a 

systematic review by Wood et al (2021).  In their review that included 27 RCTs of exercise for low 

back pain (LBP), the authors found that the purpose of the exercise, such as increasing strength or 
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flexibility, were specified in only 18 of the RCTs, despite 31 separate treatment targets being 

identified.     

Furthermore, the use of the phrase ‘extent to which the patient’s behaviour corresponds’ in the 

WHO definition implies that adherence is a scale, potentially ranging from no adherence to 

complete adherence.  However, the point on the scale at which exercise adherence becomes 

satisfactory would largely depend on knowing what the optimal or therapeutic dosage of the 

intervention was.  Unfortunately, the optimal dosage of exercise for MSK pain is for the most part 

unknown (Nikander et al. 2006, Anderson et al. 2013).  Somewhat paradoxically, the inability to 

measure a person’s exercise adherence reliably or validly, renders the determination of the 

intervention’s true optimal dosage impossible. As a result, the prescribing of exercises and the 

setting of adherence targets is primarily a subjective process of arbitrary values.  This lack of a 

threshold or optimal dosage also means it is impossible to dichotomise patients into meaningful 

categories of adherent or non-adherent. 

However, it has been identified that adherence is distinct from compliance and should therefore 

be measured differently.  McKay & Verhagen (2015) propose that compliance should be used in 

efficacy trials where the intervention has been determined according to the desired outcome and 

target population, but not necessarily the individual patient or recipient.  As such, compliance is an 

assessment of whether the individual completes the intervention as it was advised for the purpose 

of establishing cause and effect, irrespective of potential behavioural differences between 

participants.  Adherence on the other hand, should be used in effectiveness trials or real-life 

contexts.  Adherence thereby considers the individual’s role in interpreting the appropriateness of 

the advised intervention, and the influences upon their behaviour and motivation, such as the 

environment, society, previous experience, knowledge, symptoms, and resources.   

Adherence is therefore a more complex measurement than simply comparing to a reference 

standard intervention dose.  Indeed, if a measure of adherence goes beyond assessing the quantity 

of the exercises completed and measures aspects such as the patient’s attitudes, behaviour, or self-
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efficacy, this supports the theory that the mechanisms by which exercise benefits people with MSK 

pain are complex and exceed the immediately bio-mechanical targets of increased strength, 

flexibility, endurance, or motor control (Booth et al. 2017).  This also begins to incorporate aspects 

related to barriers to exercise adherence as described earlier (Jack et al. 2010).  These implications 

concerning the measurement of adherence following the conceptual shift in its meaning to include 

the views of the patient, have also been identified in adherence research relating to 

pharmacological interventions (Vrijens et al. 2012).  The Ascertaining Barriers to Compliance (ABC) 

project recommended that a method for measuring adherence must be able to measure the level 

of agreement between the patient and the HCPs providing the recommendations, as well as how 

closely the patients behaviour coincides with the agreed HCP’s recommendations (Vrijens et al. 

2012).   

The evidence clearly suggests that previous approaches to exercise adherence measurement are 

inadequate and that an effective measure of exercise adherence for MSK pain needs to go further 

than simply comparing the patient’s exercise behaviour to that of the HCP’s recommendation.   The 

following section will discuss the most appropriate form that the new measure of adherence should 

take and how the quality of the new measure will be assessed.       

2.4.6 A New Measure of Adherence 

As previously discussed, exercise adherence for MSK pain has been measured in various ways.  

These most commonly include: self-completion and clinician reported measures that have been 

specifically developed to measure exercise adherence (McLean et al. 2017); self-completion diaries 

to record the frequency of home exercises (Uzawa & Davis 2018); and objective measures, such as 

step counters or heart rate monitors (Frost et al. 2016).  The application of technology and 

wearables may be able to objectively measure certain parameters of exercise (Giggins et al. 2014) 

such as step counts and simple movements like knee extensions, but for more complex 

interventions, for example yoga, technology is currently unable to monitor such exercises without 

the use of video equipment, which is time consuming for the patient and requires expert review to 
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assess adherence.  Furthermore, the expense of such equipment, the expertise required to operate 

it and the number of sensors required to measure more complex exercise interventions compared 

to simple physical activity measures such as step counts, significantly limits their implementation 

in both research and clinical practice (Yang & Hsu 2010).  In addition, the acceptability of using such 

devices by patients may also limit their effectiveness, as patients may not adhere to using the 

measuring device, or the obvious presence of a monitoring device may alter their natural adherence 

behaviour (Michie et al. 2009).  To facilitate its use in large, pragmatic effectiveness research studies 

and in routine clinical care, the new measure needs to be self-reported by the patient rather than 

clinician reported or researcher administered.  This will allow it to be easily and inexpensively used 

by large numbers of participants.  Also, it has been established that there are discrepancies 

between the patient and HCP’s understanding of what constitutes a good outcome (Hewlett 2003).  

These discrepancies may also encompass adherence, further supporting patient self-report as 

preferable to clinician report. 

Self-report diaries are commonly used with the potential benefit of reducing recall bias.  This is 

where memory of events is unreliable as the reconstruction of the event is subject to various biases 

(discussed further in chapter 6), which lead to inaccuracies in the reporting of the event (Stone et 

al 2003).  Self-report diaries are intended to reduce recall bias, as the event is recorded at the time, 

thereby minimising the need to rely on memory recall.  However, this method has been shown to 

be flawed.  A study by Stone et al. (2003) asked patients to record their pain levels three times a 

day for 21 days.  Participants submitted diary entries for 90% of the requested times, however, 

electronic sensors in the diary that indicated when it had been opened, revealed that only 11% of 

these diary submissions were completed at the time as reported.  Participants were therefore 

completing the diary cards retrospectively or even possibly in anticipation, thereby negating the 

benefit of the diary’s use and subjecting their reporting to recall bias.  Self-report diaries are also 

prone to social desirability bias and to participants forgetting to complete them, which leads to 

missing data (Stone et al. 2003).  Social desirability bias is particularly relevant in exercise adherence 
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measurement, as participants are likely to want to appear as though they have undertaken the 

exercise as recommended to them even if they have not done so.  Individual diary data has also 

been shown to lack validity, which means it cannot be used to reliably predict functional outcomes 

for an individual (Frost et al. 2016).  This particularly limits the use of such methods clinically, where 

an HCP needs to use adherence information to predict outcomes or inform treatment decisions.       

Consequently, a self-report measure, or questionnaire, offers the greatest utility in a research and 

clinical settings, while minimising the potential for bias known to affect diaries.  However, a 

measure must demonstrate satisfactory psychometric properties and be acceptable to the 

intended respondents.  The COSMIN study (Mokkink et al. 2010) was conducted to develop a 

checklist that could be used to evaluate the methodological quality of studies of measurement 

tools.  Concerns have been expressed that the checklist is not evidenced based, instead relying on 

the opinion of experienced researchers.  Furthermore, contradictory results from applying the 

checklist have been observed due a lack of reliability and validity and the need for expertise in 

researchers applying the checklist (McKenna & Heaney 2020).  However, a more recent iteration of 

the checklist (Terwee et al. 2012) has improved the scoring criteria by replacing the yes/no 

approach with a four-point scoring system and the checklist continues to be widely used in the 

quality assessment of patient reported outcome measures (PROMs) (McLean et al. 2017).  The 

COSMIN study identified nine measurement properties clustered within three domains via a 

consensus of 57 experts, including psychologists, epidemiologists, statisticians, and clinicians.  

These are illustrated in figure 2.1 where they are referred to as the recommended qualities of a 

Health-Related Patient Reported Outcome (HR-PRO) (Mokkink et al.2010).   

The first domain concerns reliability, which is the degree to which the values obtained by the 

measurement tool are free from measurement error.  Measurement error is the difference 

between the measured value and the true value.  Reliability can be measured over different periods 

of time (test-retest), with different persons on the same occasion (inter-rater) or by the same 

person on different occasions (intra-rater) (Streiner et al. 2015, De Vet et al. 2011, Mokkink et al. 
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2010).  Different sets of questions from the same measurement tool or questionnaire can also be 

used to assess the internal consistency, which is how well the different questions measure the same 

construct (Streiner et al. 2015).  Content validity reflects how well a measure represents all aspects 

of the construct it is supposed to measure (De Vet et al. 2011).   

Figure 2.2 COSMIN measurement properties of a health-related patient reported outcome (Mokkink 
et al. 2010) 

 

Construct validity relates to how the scores of the measure are consistent with hypotheses.  Various 

pre-determined hypotheses can be used to assess different types of validity (Mokkink et al. 2010).  

For example, it could be hypothesised that individuals who score high on a shoulder pain measure, 

would score low on a shoulder function measure (divergent validity).  Structural validity is the 

degree to which the scores are an adequate reflection of the dimensionality of the construct of 
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interest (Mokkink et al. 2010) and is discussed further in chapters 5 and 6.  Cross cultural validity is 

the degree to which a measure that has been translated or adapted for a different culture performs 

like the original (Mokkink et al. 2010).  Criterion validity assesses the extent to which a measure 

agrees with a gold standard measure (Mokkink et al. 2010), although the challenge in this field is 

that an agreed gold standard measure does not exist.  The final domain, responsiveness, refers to 

the validity of a change in the score of a measure over time.  While not considered measurement 

properties, the checklist also assesses the interpretability of the measure and the generalisability 

of the characteristics of the study population (Mokkink et al. 2010).  The COSMIN checklist was used 

as a guide for the development and testing of the new measure of adherence to exercise for MSK 

pain to enhance its psychometric properties and ensure transparency in its development and 

testing.  Additional properties of a good measure such as relevance, acceptability, and 

comprehensibility were also considered and are discussed further in chapter 6.   

2.5 Summary and PhD Aims and Objectives 

MSK pain is highly prevalent and burdensome, globally.  Exercise is one of the most consistently 

recommended treatments for MSK pain within international clinical guidelines.  However, the 

clinical effect sizes of exercise are often small and can diminish over time.  It is possible that this is 

due to low levels of exercise adherence.  Consequently, it is important to be able to measure 

exercise adherence to determine the effectiveness of both exercise treatments, and interventions 

aimed at improving exercise adherence.  However, the concept of exercise adherence is a complex 

multi-dimensional construct (Kolt et al. 2007) that is poorly defined (Hall et al. 2014), with multiple 

synonyms used in the published literature to describe its meaning, such as, compliance, 

concordance, agreement, cooperation, partnership, and therapeutic alliance (Bissonette 2008).  

The most established definition of adherence (WHO 2003) lacks sufficient detail in its description 

of the parameters of adherence measurement relevant to exercise for MSK pain to inform the 

development of a new measure of exercise adherence in MSK pain.  Furthermore, no 

conceptualisation or definition of adherence has been identified in the healthcare literature that 
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has benefitted from the perspective of a patient population (McLean et al. 2017, Bissonette 2008), 

yet it has been identified that patient factors are important in measuring adherence (McKay & 

Verhagen 2015, Vrijens et al. 2012).   

Exercise adherence is commonly measured using different types of questionnaires or self-report 

diaries.  However, there is no consistency in the way it is measured, with 234 methods, including 

49 separate questionnaires identified in the literature (McLean et al. 2017).  Furthermore, five 

systematic reviews have identified that none of the existing measures are able to measure exercise 

adherence validly and reliably (Uzawa & Davis 2018, McLean et al. 2017, Frost et al. 2016, Bollen et 

al. 2014, Hall et al. 2014).  This PhD programme was developed to address this issue via the 

following aims and objectives:     

Part 1: Explore how adherence to exercise for MSK pain is currently defined 

• A systematic review was conducted to explore how adherence to exercise for MSK pain is 

defined and conceptualised in the literature. 

Part 2: Create a new conceptualisation of adherence to exercise for MSK pain 

• A concept mapping study was undertaken to conceptualise adherence to exercise for MSK 

pain from the perspective of relevant stakeholders.  

Part 3: Develop and test the new measure of adherence to exercise for MSK pain 

• Statements concerning exercise adherence generated during the concept mapping study 

were developed into items to create the new measure of exercise adherence – the 

Adherence To Exercise for Musculoskeletal Pain Tool (ATEMPT). 

• Data collected from physiotherapy patients with the new measure was used to create a 

short form version of the measure and assess its psychometric properties. 

2.5.1 Introduction to the Next Chapter 

Prior to developing a new measurement tool, the concept of interest must first be understood and 

defined in as much detail as possible (de Vet et al 2011, de Vellis 1991), as the adequacy of a 
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measurement instrument will depend upon the conceptual framework from which it is developed 

(US FDA).  In addition, any conceptualisation of a construct should contain input from the target 

population, as this helps to ensure that the resulting measure captures the connection between 

the intended concept and the way individuals from the target population understand that concept 

(Patrick et al. 2011).  Due to the lack of consistency in the use of adherence terminology and any 

conceptualisation of the construct involving patients’ perspectives, a thorough investigation of the 

meaning of the term ‘adherence’ in the context of exercise for MSK pain was required before 

developing an appropriate measure. To achieve this and establish if a definition or 

conceptualisation of adherence to exercise for MSK pain exists that would be suitable upon which 

to base a new measure, a systematic review of the literature was conducted and is described in the 

next chapter.   
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Chapter 3. Defining Adherence to Exercise for Musculoskeletal 
Pain: A Systematic Review 

3.1 Chapter Introduction 

This chapter describes the systematic review that was conducted to establish how adherence to 

exercise for MSK pain is defined in the published literature.  This was necessary as a suitable 

measure for exercise adherence could not be developed before adherence had been defined or 

conceptualised (de Vellis 1991, de Vet et al 2011).      

“A systematic review aims to identify, evaluate, and summarise the findings of all relevant individual 

studies by adhering to a strict scientific design based on explicit, pre-specified, and reproducible 

methods” (Centre for Reviews and Dissemination 2009).  It is therefore a method for reviewing 

literature that employs a structured search strategy to ensure the highest probability that all the 

relevant information has been included.  By utilising such a structured methodology, a systematic 

review allows for a focussed yet in-depth search of the literature (Sim and Wright 2000) and is 

advocated as the approach of choice for summarising available evidence (Droogan and Cullam 

1998) and demonstrating where knowledge is lacking (Centre for Reviews and Dissemination 2009).  

When conducted well, they are considered to be the most valid and reliable way of summarising 

available research for any given topic and are therefore fundamental in evidenced based healthcare 

and decision making (Centre for Reviews and Dissemination 2009 & Droogan and Cullam 1998). 

Common alternative approaches include narrative reviews and scoping reviews (Sim and Wright 

2000 & Levac et al. 2010).  While both these approaches can be used to summarise available 

literature, their lack of a systematic methodology can lead to important literature being omitted.  

This may occur because the coverage of the search is too narrow, or the scope of the search is too 

broad.  This is normally due to the lack of specificity in the research question that leads to a lack of 

precision in the search strategy (Sim and Wright 2000).  Furthermore, the criteria for determining 

which studies are included or excluded from narrative and scoping reviews is often unstated or 

implicit, which can expose the process to selection bias (Sim and Wright 2000).  As it was important 
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that a comprehensive and unbiased synthesis of the published literature was undertaken, a 

systematic review method was adopted.   

3.1.1 Aim and objectives 

Although the review aimed to establish whether a definition of adherence existed that was specific 

to exercise for MSK pain, it was anticipated that such a context specific definition may not exist.  

Consequently, the review also sought to establish how adherence was conceptualised by identifying 

the dimensions of adherence described in the literature.  Here, the term dimension is used to refer 

to any single element that describes, measures, or quantifies adherence.  To establish the relevant 

dimensions of adherence, the following objectives were set:  

1. Identify specific definitions of adherence used in the context of exercise for MSK pain   

2. Identify the parameters used to assess exercise adherence (where a parameter is a 

measurable aspect of adherence) 

3. Identify the methods used to measure exercise adherence  

4. Identify values used to classify satisfactory exercise adherence. 

3.2 Methods 

The systematic review was developed in accordance with the PRISMA guidelines (Liberati et al. 

2009) and the completed PRISMA checklist can be found at appendix 3A.  The search strategy, 

eligibility criteria and screening process were developed a priori and agreed on by the author and 

three members of the supervisory team (MH, AB, NF) to minimise selection bias.   

3.2.1 Search Strategy 

Initially the search strategy was developed to be as sensitive as possible to ensure identification of 

a wide range of studies. To maximise the sensitivity of the search, three search strings were created 

informed by the search terms used in a Cochrane review of interventions to improve adherence to 

exercise for chronic MSK pain in adults (Jordan et al. 2010).  The search strings used multiple 

exploded Medical Subject Headings (MeSH) and free text keywords combined with the Boolean 

operator ‘OR’ relating to the following terms: 1. MSK pain conditions, 2. Exercise, and 3. Adherence.  
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The full search strategy is shown below (see figure 3.1).  These separate strings were then combined 

with the Boolean operator ‘AND’ to conduct the search.  Following a pilot search, the search terms 

for adherence were limited to the title only and the search terms for MSK pain conditions and 

exercise were limited to the title and abstract only.  This was to ensure that the search returned 

only studies where adherence to exercise for MSK pain was a primary focus and did not include 

studies where adherence was simply mentioned (see section 3.3.1).  To confirm that this approach 

retained adequate sensitivity, results from pilot searches with and without the title and abstract 

restrictions were compared to ensure that previously identified key studies meeting the eligibility 

criteria were retained.  
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Figure 3.1 Full Search Strategy 

1. exp pain/  
2. pain.ti,ab.     
3. 1 or 2     
4. joint/ or joint$.ti,ab.     
5. back.ti,ab.     
6. knee.ti,ab.     
7. shoulder.ti,ab.     
8. neck.ti,ab.     
9. elbow.ti,ab.     
10. hand.ti,ab.     
11. hip.ti,ab.     
12. foot.ti,ab.     
13. feet.ti,ab.     
14. musculoskeletal pain.mp  
15. exp back pain/ 
16. chronic pain.mp. 
17. neck pain .mp. 
18. sciatica.mp. 
19. referred pain.mp. 
20. (musculoskeletal adj2 (disease$ or disorder$ or pain)).ti,ab.     
21. 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 
22. 3 and 21 
23. (chronic adj2 pain).ti,ab.     
24. (radiculopathy or radicular).ti,ab.     
25. (osteoarthr$ or arthriti$ or arthros?s).ti,ab.     
26. (referred adj2 pain).ti,ab.     
27. fibromyalgia.ti,ab.     
28. 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27   
29. concordance.ti. 
30. (adhere$ or adhering).ti. 
31. (complian$ or complying).ti.     
32. nonadher$.ti.     
33. noncomplian$.ti.   
34. "therapeutic alliance".ti.     
35. conformity.ti.     
36. cooperation.ti.   
37. 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36     
38. exp exercise/     
39. exercis$.ti,ab.     
40. exp exercise therapy/     
41. (physical adj1 (active or activities or activity)).ti,ab.     
42. exp rehabilitation/     
43. (rehab or rehabilitation).ti,ab.     
44. 38 or 39 or 40 or 41 or 42 or 43     
45. 28 and 37 and 44 
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3.2.2 Data Sources 

Seven databases were searched from their inception to December 2016: MEDLINE, AMED, EMBASE, 

PsychINFO, HMIC, CINAHL and SPORTDiscuss using the OvidSP interface.  The Cochrane database 

of systematic reviews was also searched and free text searching using Google Scholar was carried 

out.  The reference lists of included studies were checked for further potentially eligible titles.  

Included studies were also entered into Web of Science to identify studies that had citied them, 

these were then checked for potential eligibility.  This diverse approach to study identification was 

used to maximise the potential of identifying all studies with a focus on adherence to exercise for 

MSK pain.  A restriction was not placed on the date of publication for studies to enable an 

assessment of how adherence has been conceptualised across time.   

The search was run again in July 2021 to identify any new measures of adherence to exercise or 

conceptualisations of adherence to exercise for MSK pain to inform the evaluation of the findings 

of the PhD programme.  However, as it was not necessary to identify existing definitions of 

adherence at this stage of the PhD, the studies did not undergo full-text review or data extraction, 

and they are not included in the results presented here. The results of the 2021 search are 

presented separately in section 3.3.8 and the content of the studies is discussed in chapters 7 and 

8.   

3.2.3 Study Selection 

Studies identified from the search strategy were imported into ProQuest LLC RefWorks© reference 

management software, which was used to eliminate duplicate studies.  Following duplicate 

removal, the remaining studies were exported to Covidence© systematic review software for the 

title and abstract and full text screening process.  The titles and abstracts of all studies were 

independently screened by the author and one other researcher (either MH, AB, or NF).  The full 

texts of all remaining studies were sourced and uploaded to Covidence© for full text screening.  All 

full texts were then independently screened by the author and one other researcher (either MH, 
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AB, or JQ).  Any conflicts were discussed and where necessary arbitrated by a third researcher (NF).  

This approach reduced the potential for errors and bias leading to inappropriate study exclusion.   

3.2.4 Eligibility 

Un-published studies and grey literature were not included in the search as these may not have 

undergone a peer review process or been available to the majority of clinical and research 

communities to inform their understanding of adherence.  As such, these data could not be 

considered as influential in stakeholders’ perceptions or understanding of the definition of 

adherence.  As the review aimed to explore how adherence was defined in the published literature, 

rather than identify clinical outcomes of studies aiming to improve adherence, all types of study 

methodology were eligible for inclusion.  This included, but was not limited to: studies, trials, 

reviews, case studies, reports, opinion pieces and master class reports.  In summary, any article, of 

any age that had been published in a peer reviewed journal from any country or setting was eligible 

for inclusion in this review.  This provided the best opportunity to capture a comprehensive picture 

of how adherence was perceived and implemented by the clinical and research communities.   

3.2.4.1 Inclusion Criteria 

The following criteria and definitions were developed to be intentionally broad, so as to capture as 

much of the literature as possible relating to MSK pain and exercise adherence.  Studies had to 

meet all three inclusion criteria to be eligible for inclusion in the review: 

1. A definition of exercise adherence – this could be an explicit definition that was a quote or 

citation from another study, or it could have been created by the author of the study.  Where 

a clear definition of adherence was not provided, if the study described how exercise adherence 

was or should be measured, for example, patients’ attendance at appointments or the 

frequency with which they conducted their exercises, this was reasoned to be an indirect or 

proxy definition of adherence.  This approach ensured that the study included data on how 

adherence was conceptualised.   
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2. Adults with MSK pain – for the purposes of this review, MSK pain could be multi-site or in a 

specific location, including, back, neck, hip, knee, ankle, foot, shoulder, elbow, wrist or hand 

pain.  MSK conditions with wider systemic effects such as fibromyalgia RA, post-surgical pain 

patients where the surgery was for an MSK pain condition, individuals with a non-specific 

diagnosis of MSK pain, and those with a specific diagnosis, for example, OA or adhesive 

capsulitis, with or without supporting imaging or other diagnostic test results, were all eligible 

for inclusion.  The study had to be concerned with adults 18 year of age or older.  It was felt 

that adherence in under 18s warranted separate study due to issues that may be potentially 

unique to this age group.  Furthermore, there are several MSK conditions that are specific to 

children and the findings from studies investigating such conditions may not be generalisable 

to adults with other MSK pain conditions.   

3. Exercise – defined as any form of supervised or unsupervised exercise or physical activity 

specifically provided to patients to treat their MSK pain condition.  All types of exercise were 

included, such as strengthening, stretching, aerobic or mixed, exercise delivered by a HCP, 

trained lay representative, fitness instructor, or delivered as part of a multi-disciplinary package 

of care.  The study did not need to be a trial of an exercise intervention, but it did need to 

discuss adherence in the context of therapeutic exercises as defined above.   

3.2.4.2 Exclusion Criteria 

1. Due to a lack of capacity for translation, studies that were not published in English were not 

eligible. 

2. Studies where only the abstract had been published were not included as there would be 

insufficient data included to extract to meet the objectives of the review.  Where an abstract 

had been published, for example, as part of conference proceedings, an attempt was made to 

identify the full study.   

3. If the study included exercise for a non-MSK pain condition, such as cancer, falls prevention, 

stroke or cardiac rehabilitation, it was not eligible for inclusion. 
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4. Studies including participants under 18 years. 

5. Studies investigating the effects of exercise on non-symptomatic individuals, for example, 

studies assessing the general health benefits of physical activity, were not eligible for 

inclusion as it is not clear if the findings would be generalisable to individuals with MSK pain.  

3.2.5 Data Extraction 

A custom data extraction form was created to record data from the included literature.  The data 

extracted is described in figure 3.2.  Data relating to adherence was independently extracted by the 

author and one other reviewer (either MH, AB, or JQ).  The author extracted all other data, which 

was checked for accuracy by a second reviewer (either MH, AB, or JQ).  Any disagreements in data 

extraction were resolved through discussion between the author and the relevant independent 

reviewer.  A third reviewer was consulted when needed to reach agreement (NF).  Given the large 

number of included studies, this approach was taken to reduce the time burden for data extraction 

on the second reviewers, while maintaining a process that minimised the potential for errors and 

bias.   

Figure 3.2 Data extracted from included studies 

1. Study details: design, country, setting. 

2. Participants’ details: age, sample size, population, inclusion/exclusion criteria, and MSK 

pain condition. 

3. Exercise intervention details: type, dosage, exercise prescriber, and whether supervised or 

unsupervised exercise. 

4. Definitions of adherence - quotes or citations were extracted verbatim. 

5. Parameters of exercise adherence assessed - e.g., time points, number of repetitions, 

attendances, or intensity of exercise. 

6. Methods used for measuring adherence - e.g., class register or self-report diary. 

7. Any quantification or values assigned to adherence - e.g., number of exercises completed, 

or sessions attended to be classed as adherent. 
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3.2.6 Analysis 

Data from included studies were summarised into tables and consistent terminology applied in 

order that frequency counts and percentages could be calculated for study details, participant 

details (MSK condition), exercise interventions (exercise type and method of delivery), and 

adherence (time period, parameters, methods used to assess adherence, values of adherence). 

Where adherence was measured at multiple time-points, these are provided but the latest time-

point was used for the purpose of calculating how long adherence was measured for.  Definitions 

of adherence were extracted verbatim and frequency counts and percentages were calculated for 

multiple occurrences of standardised definitions.  Values for adherence were converted to 

percentages for comparison, for example, if the study described satisfactory adherence as 

completing the prescribed exercises at least five days per week, this would be recorded as 71%.  

Systematic and literature reviews that were included in this review contained data from multiple 

studies that may not have been eligible for inclusion or were already included.  Consequently, data 

relating to these individual studies were not extracted.  As the collected data were not suitable for 

pooling or meta-analyses and included data from a wide range of study types, a narrative synthesis 

of the data was then conducted in-line with Cochrane guidance (Ryan 2013).      

3.2.6.1 Quality Evaluation 

A methodological quality and risk of bias assessment was not conducted as this would not have 

influenced the utility or relevance of the data that were extracted for the purposes of this 

systematic review.  This was not a systematic review of a clinical test, health intervention, adverse 

effect, or economic evaluation and was therefore not concerned with evaluating the strength of 

the evidence for a particular intervention or approach. The aim of this review was to identify 

definitions and dimensions of adherence relevant to therapeutic exercise for MSK pain as described 

in the published literature.  This was regardless of the methodological quality of the studies in which 

the definitions or dimensions were described.   
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3.3 Results 

3.3.1 Pilot search 

When all search terms were restricted to the title and abstract, there were 3606 results following 

removal of duplicates.  After reviewing a random selection of abstracts from the pilot search, it was 

evident that many were not focussed on the topic of exercise adherence but had measured it in 

some way resulting in the term appearing in the abstract.  Such studies generally contained 

inadequate data to fulfil the objectives of the review, although this could only be established on full 

text review of the studies.  Due to the number of results returned using this search strategy, it was 

not feasible to screen the full text of all studies given the resources available.  When the search was 

subsequently re-run with the terms relating to adherence restricted to the title of the studies only, 

there were 608 results after duplicates had been removed.  To check the sensitivity of the strategy 

following its modification, the presence of four relevant studies known to the author were checked 

for in the search results of the two strategies.  Two of the studies met the eligibility criteria and 

contained a clear definition of adherence (Jordan et al. 2010, Holden et al. 2014).  They were 

present in both search results.  A further two studies did not meet the eligibility criteria and did not 

contain a clear definition of adherence despite having a focus on therapeutic exercise for MSK pain 

and mentioning adherence in the abstract (Hughes et al. 2004, Foster et al. 2014).  These studies 

were only present in the original title and abstract search.  Consequently, due to the acceptable 

sensitivity of the modified search strategy with adherence terms limited to the title only, it was 

adopted for the main systematic review.   

3.3.2 Search results 

The search returned 459 unique references which reduced to 199 following the screening of titles 

and abstracts.  Following full text screening, 113 of these were excluded for the following reasons: 

34 were concerning adherence to treatments other than exercise; 23 did not have the full text 

available and were only abstracts published as part of conference proceedings; 23 were further 

duplicates; 10 were unpublished theses; 8 featured exercise for conditions other than MSK pain; 6 
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studies were not available in English; 4 did not contain a clear definition of adherence and did not 

define adherence by the parameters in which it was measured; the full text of 3 studies were not 

available; and 2 focused on children.  The remaining 86 studies met the eligibility criteria and 

underwent data extraction.  A flowchart of how studies were selected is shown in Figure 3.3.     

Figure 3.3 PRISMA flow diagram of study selection 

 

 

 

3.3.3 Characteristics of included studies 
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settings included community (n=20, 23%), private physiotherapy (n=10, 12%), primary care (n=8, 

9%) and hospital inpatient settings (n=4, 5%).  Seventeen different categories of MSK pain 

conditions featured in the studies, most commonly back and/or neck pain (n=30, 35%), knee and/or 

hip OA (n=14, 16%), RA (n=13, 15%), multi-site MSK pain (n=9, 10%), fibromyalgia (n=4, 5%), 

shoulder pain (n=2, ≅2%), other OA (n=3, 4%) and fracture (n=2, ≅2%).  The type of exercise could 

be broadly grouped as: strengthening, stretching, aerobic, postural, or mind-body exercise, for 

example yoga (Brosseau et al. 2017).  These were featured in 16 different combinations in the 

included studies, with strengthening (n=43, 50%) and stretching (n=35, 41%) being the most 

common types of exercise used.  Of the 22 RCTs included in this review, 20 (23%) described the 

specific dosages of exercise required for the exercise intervention, but only two (≅2%) determined 

the dosages based on previously demonstrated effectiveness (Belza et al. 2002 and Rejeski et al. 

1997).  A further four (5%) varied the initial dosages according to the participants’ ability (Friedrich 

et al. 1998, Mori et al. 2006, Coppack et al. 2012, van Dillen et al. 2016) and two (≅2%) progressed 

the exercise dosage according to the ACSM guidelines (2018), (Munneke et al. 2003, Dalager et al. 

2015).  The remaining eight (9%) did not justify the exercise dosage.  Exercises were delivered in a 

variety of ways, such as: supervised by a HCP or exercise trainer; one-to-one or exercise in a group; 

unsupervised at home or in the workplace; or a combination of approaches.  The time-point at 

which exercise adherence was measured in the studies varied from one week to five years.  Table 

3.1 summarises the details of the included studies.  The references for all included studies can be 

found in appendix 3B and the complete data extraction for the studies in appendix 3C. 
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Table 3.1 Details of the included studies 

Authors Year  Country Setting Study 
Design 

MSK Pain Condition Exercise Type Adherence 
Measurement 
Time-Point 

Alexandre et al.  2002 USA Hospital outpatient Prospective 
cohort study 

LBP Aerobic, strengthening, stretching and 
postural 

2-6 weeks 

Almekinders & 
Almekinders 

1994 USA Private physiotherapy Retrospective 
study 

Chronic overuse sports 
injury 

Strengthening and stretching 27 months on 
average 

Anderson 2011 Denmark Community Prospective 
study  

Neck and shoulder pain Strengthening 10 weeks 

Basler et al. 2007 Germany Hospital inpatient Prospective 
randomised 
trial 

Chronic LBP Aerobic, strengthening, stretching 6-7 weeks and 6 
months 

Beinart et al. 2013 UK Community SR Chronic LBP Not extracted* Not extracted*  

Belza et al. 2002 USA Community RCT OA Aquatic 20 weeks 

Bossen et al. 2013 Netherlands Community Mixed methods  Knee or hip OA Aerobic 9 weeks 

Bruno  1995 USA Hospital inpatient and 
outpatient 

Prospective 
cohort study 

Back or neck pain  Aerobic, stretching, posture and self-care  12 weeks 

Brus et al. 1997 Netherlands Various Literature 
review 

RA Not extracted* Not extracted 

Brus et al. 1998 Netherlands Hospital outpatient RCT RA Aerobic 1 year 

Byerly et al. 1994 USA Private physiotherapy Cohort study Musculoskeletal injury Not specified Until discharged 

Campbell et al. 2001 UK Outpatient 
physiotherapy 

Qualitative 
study  

Patellofemoral OA Strengthening 3 and 12 months 

Carpenter & 
Davis  

1976 USA Hospital inpatient Cohort study RA Not specified 4 months 

Cheung et al. 2015 USA Community Cross sectional 
study 

Knee OA Yoga 6 months 

Coppack et al. 2012 UK Private physiotherapy RCT LBP Aerobic, strengthening and stretching 3 weeks 

Dalager et al. 2015 Denmark Community RCT Neck and shoulder pain Strengthening 20 weeks 

Dobkin et al.  2006 Canada Community Prospective 
study  

Fibromyalgia Aerobic, strengthening and stretching 12 weeks 
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Dobkin et al. 2008 Canada Hospital outpatient Prospective 
study 

Fibromyalgia Aerobic, strengthening and stretching 3 months 

Dobkin et al. 2009 Canada Hospital outpatient Prospective 
study 

Fibromyalgia Aerobic, strengthening and stretching 3 months  

Ezzar et al. 2014 Canada Various SR RA or OA Not extracted* Not extracted 

Ferguson & Bole 1979 USA Hospital outpatients Cohort study RA Not specified Not stated 

Friedrich et al. 1998 Austria Hospital outpatients RCT LBP Aerobic, strengthening and stretching 4 and 12 months 

Frih et al. 2009 Tunisia Hospital outpatients RCT LBP Strengthening, stretching and self-
positioning 

4 weeks and 3 
months 

Frost et al. 2016 UK Community SR MSK pain Not extracted* Not extracted 

Gisla et al. 2015 Germany Hospital outpatient Evidence based 
practice project 

CLBP Stretching 3, 6 and 12 months 

Granlund et al. 1994 Sweden Community Cohort study LBP Aerobic, strengthening, stretching, 
postural and relaxation 

5 and 10 months 

Granlund et al. 1998 Sweden Community Cohort study LBP Strengthening & stretching Weekly for 5 
months 

Hakkinen et al.  2004 Finland Hospital outpatient RCT RA Strengthening & stretching 2 and 5 years 

Hall et al. 2015 Ireland Various SR Chronic MSK conditions Not extracted* Not extracted 

Hammer et al. 2007 Sweden Community Descriptive and 
correlation  

LBP Repeated movements 2 months 

Han et al. 2015 Singapore Hospital outpatient Retrospective 
database study 

ACL reconstruction Strengthening/Aerobic/Other: 
neuromuscular & sport specific training 

1 year 

Harkapaa et al. 1989 Finland Hospital inpatient and 
hospital outpatient 

Prospective 
RCT 

LBP Strengthening, stretching and postural 3 months 

Harkapaa et al.  1990 Finland Hospital inpatient and 
hospital outpatient 

Prospective 
RCT 

LBP Strengthening, stretching and postural 2.5 years 

Hartigan et al. 2000 USA Hospital outpatient Prospective 
observational 
study 

Low back pain Aerobic, strengthening, stretching 3 and 12 months 

Hicks et al. 1985 USA Various  Review RA Not extracted* Not extracted 

Hicks et al. 2012 Italy Community Observational 
study 

Back pain Strengthening, postural, flexibility and 
aerobic 

Continuously over 
12 months 

Holden et al. 2014 UK Primary care SR protocol Musculoskeletal disorders Any N/A 

Hugli et al. 2014 Switzerland Community RCT pilot Non-specific low back pain Motor control exercise Average of 49 days 
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Huyser et al. 1997 USA Hospital outpatient RCT Fibromyalgia Aerobic, strengthening, stretching and 
postural 

Weekly for 6 weeks 

Jack et al. 2010 UK Physiotherapy 
outpatient 

SR Musculoskeletal 
dysfunction 

Not extracted* Not extracted 

Jackson  1994 USA Hospital inpatient RCT Back and/or neck pain Not specified 3 weeks 

Jansons et al. 2016 Australia Various SR OA Not extracted* Not extracted 

Jordan et al. 2010 UK Primary Care SR Chronic MSK pain Not extracted* Not extracted 

Kingston et al. 2014 Australia Hospital outpatient RCT Traumatic hand injury Not specified 6 weeks 

Kolt & McEvoy 2003 Australia Private physiotherapy 
clinics 

Cohort study LBP Not specified maximum 4 weeks 

Lee et al. 2016 Hong Kong Community Mixed methods Knee OA Strengthening/Stretching/Other: range of 
movement 

12 weeks 

Linton & Jenson 1987 Sweden Community Cohort study Neck and shoulder pain Relaxation gymnastics 5 weeks 

Linton et al. 1996 Sweden Community RCT Back pain Not specified 6 months 

Loew et al. 2016 Canada Community Survey Knee OA Aerobic 3, 6 and 9 months 

Lonsdale et al. 2012 Ireland Outpatient 
physiotherapy 

RCT outline Low back pain Not specified 4, 12 and 24 weeks 

Lyncoln et al. 2002 Australia Hospital inpatient Cohort study Distal fracture of radius 
 

Strengthening, stretching and functional 6 weeks 

Mailloux et al. 2006 USA Hospital outpatient  Case series 
survey  

Chronic back pain Aerobics, strengthening and stretching 2 years 

Mannion et al. 2009 Switzerland Primary care/hospital 
outpatient 

Prospective 
study 

LBP Spinal segmental stabilisation 9 weeks 

Marks & 
Allegrante 

2005 USA Not applicable Literature 
review 

OA Not extracted* Not extracted 

Mayoux-
Benhamou et al. 

2008 France Hospital outpatient Prospective 
RCT 

RA 
 

Strengthening & stretching 6 and 12 months 

Medina-Mirapeix 
et al. 

2009 Spain Primary care Observational 
study 

Chronic non-specific neck 
or low back pain 

Strengthening and stretching 1 month  

Mori et al. 2006 USA Hospital outpatient RCT MSK pain  Aerobic and stretching 3, 6 and 12 months 

Munnek et al. 2003 Netherlands Hospital outpatient RCT RA Aerobic and strengthening 2 years  

Neuberger et al. 1993 USA Hospital outpatient Pilot study RA Stretching 3-16 weeks  

Newman-Beinart 
et al. 

2016 UK Hospital outpatient Questionnaire 
development 

Chronic LBP Not specified 3 and 7 weeks 
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Nordgren et al. 2014 Sweden Hospital outpatient Observational 
study 

RA Aerobic and strengthening 1 year 

O’Brien et al. 2013 New 
Zealand 

Community Feasibility 
study  

Hip or knee OA Aerobic, strengthening and stretching 12 weeks 

Peterson et al. 2015 Sweden Primary care RCT Chronic whiplash Aerobic/Strengthening/Postural 3 and 6 months 

Petrofsky & 
Laymon 

2016 USA Hospital outpatient RCT Chronic knee pain Strengthening/Stretching/Postural/Other: 
ROM   

2 weeks 

Petty & Mastria 1983 USA Hospital outpatient Case study Chronic back pain Strengthening and relaxation Weekly for 23 
weeks 

Pisters et al.  2010a Netherlands Primary care Cluster 
randomised 
trial 

Hip or knee OA Aerobic, strengthening and stretching Weeks 13 and 65 

Pisters et al.  2010b Netherlands Primary care Prospective 
observational 
study 

Hip or knee OA Aerobic, strengthening and stretching 3, 15 and 60 months 

Rejeski et al. 1997 Canada Not stated RCT Knee OA Aerobic and strengthening 3, 9 and 16 months 

Resnick et al. 2008 USA Hospital outpatient RCT Post hip fracture Aerobic, strengthening and stretching 12 months 

Robinson et al. 2004 USA Hospital outpatient Telephone 
follow-up study 

Chronic MSK pain Not specified Minimum 6 months  

Rosal et al. 2011 USA Hospital pre-op then 
inpatient, then 
outpatient 

RCT protocol Total knee replacement Not specified 8 weeks, 6 and 12 
months 

Schneiders et al. 1998 Australia Private physiotherapy Randomised 
prospective 
survey 

Non-specific LBP Not specified 14 days 

Schoo et al. 2005a Australia Private physiotherapy Randomised 
trial 

Hip or knee OA Strengthening & stretching 4 and 8 weeks 

Schoo et al.  2005b Australia Hospital outpatient and 
private physiotherapy 

Cohort study Hip and knee OA Strengthening & stretching 4 and 8 weeks 

Seckin et al. 2000 Turkey Not stated Cohort study Knee OA Strengthening, stretching and functional 3 months 

Taal et al. 1993 Netherlands Hospital outpatient Cohort study RA Not specified 4 weeks 

Terpstra et al. 1992 Netherlands Hospital outpatient Retrospective 
study 

RA Not specified 6-18 months 

Thompson et al. 2016 Australia Various SR Chronic pain Not extracted* Not extracted 

Tilbrook et al. 2014 UK Primary care Methodological 
study  

Chronic LBP Yoga 3, 6 and 12 months 
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Tuakli-Wosornu 
et al. 

2016 USA Hospital outpatient Secondary 
analysis of RCT 

Knee OA Aerobic/Strengthening/Stretching/Postural Bi-weekly for 12 
weeks 

Van Dillen et al. 2016 USA Community RCT Chronic LBP Motor control and movement training, 
performance training 

Daily for 6/52, then 
at 6/12 and 12/12 

Van Gool et al. 2005 USA Community RCT Knee OA Aerobic and strengthening 6 and 18 months 

Van Koppen et 
al. 

2016 Netherlands Private physiotherapy Observational 
study 

Non-specific LBP Aerobic 1 week 

Waggoner & 
LeLieuvre 

1981 USA Hospital outpatient Multiple time 
series 

RA with hand involvement Strengthening 
 

7 weeks. 

Wig et al. 2004 USA Hospital outpatient Cohort study TMJ disorder Stretching & relaxation 3x daily for 2 weeks 

Zandwijk et al. 2015 Netherlands Private physiotherapy Observational 
study 

Non-specific LBP Aerobic 1 week 

Abbreviations: ACL – anterior cruciate ligament, CLBP – chronic low back pain, LBP-low back pain, MSK-musculoskeletal, OA-osteoarthritis, RA-rheumatoid arthritis, RCT-randomised 
controlled trial, SR – systematic review, TMJ – temporo-mandibular joint, UK – United Kingdom, USA-United States of America. 
*Not extracted – this data was not extracted as it was from studies included within SRs and therefore not eligible or already included separately. 
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3.3.4 Definitions of exercise adherence 

Adherence definition findings extracted from included studies are shown in table 3.2.  The majority 

of studies (n=52, 60%) did not provide a clearly specified definition of adherence, instead, most 

studies defined adherence by describing the parameters in which it had been assessed (n=73, 85%) 

(see section 3.3.5 below).  Thirty-four studies (40%) provided at least one clearly specified definition 

of adherence.  Of these, 10 (29%) cited the definition developed by the WHO’s Adherence to Long 

Term Therapies Project (2003): “the extent to which a person’s behaviour – taking medications, 

following a diet, and/or executing lifestyle changes, corresponds with agreed recommendations 

from a healthcare provider”.  A further nine (26%) featured a derivative of the definition by Sackett 

and Haynes (1976): “the extent to which the patient’s behaviour (in terms or taking medications, 

following diets or executing other lifestyle changes) coincides with the clinical prescription".  Three 

studies cited the text by Meichenbaum and Turk (1987) ‘Facilitating Treatment Adherence’ as the 

source of their definition of exercise adherence.  However, these authors provided variations in 

how they interpreted the definition: “Adherence is defined by the active cooperation and the 

attitude of the patient during the therapy session and during home exercise execution” (Hugli et al. 

2015), “The term adherence refers to the extent to which patients follow the instructions of their 

healthcare providers” (Huyser et al. 1997), and “adherence is defined as the extent to which the 

patient undertakes the clinic-based and home-based prescribed components of the physiotherapy 

programme” (Mannion et al. 2009).  Two studies cited Carr (2001) as the source of their definition 

(Mannion et al. 2009, Marks 2011), with Carr (2001) citing Sackett and Haynes (1976) as the original 

source.  Eight other studies contained further separate citations for sources of the quoted definition 

of adherence.  Five studies provided definitions that were the authors own or were uncited.  Frost 

et al. (2016) provided their own definition in addition to that of the WHO.  Their definition, “the 

extent to which individuals undertake prescribed behaviour accurately and at the agreed 

frequency, intensity and duration” was based on the four parameters of adherence they believed 

characterised rehabilitation prescriptions, namely: frequency, duration, intensity, and accuracy. 
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Table 3.2 Definitions of adherence used in studies 

Definition and source Studies citing definition 

“The extent to which a person’s behaviour – taking medications, 
following a diet, and/or executing lifestyle changes, corresponds 
with agreed recommendations from a healthcare provider”.   
(WHO 2003) 

Beinart et al. (2013) 
Ezzar et al. (2014) 
Hall et al. (2014) 
Holden et al. (2014) 
Frost et al. (2016) 
Jack et al. (2010) 
Jordan et al. (2010) 
Pisters et al. (2010) 
Thompson et al. (2016) 
Van Koppen et al. (2016) 

“The extent to which the patient’s behaviour (in terms or taking 
medications, following diets or executing other lifestyle changes) 
coincides with the clinical prescription".  (Sacket and Haynes 
1976) 

Alexandre et al. (2002) 
Brus et al. (1997) 
Brus et al. (1998) 
Ferguson and Bole (1979) 
Hammer et al. (2007) 
Medina-Mirapeix et al. 
(2009) 
Robinson et al. (2004) 
Schneider et al. (1998) 
Wig et al. (2004) 

“Adherence is defined by the active cooperation and the attitude 
of the patient during the therapy session and during home 
exercise execution”.  “The term adherence refers to the extent 
to which patients follow the instructions of their healthcare 
providers”.  “Adherence is defined as the extent to which the 
patient undertakes the clinic-based and home-based prescribed 
components of the physiotherapy programme”. (all attributed to 
Meichenbaum and Turk 1987) 

Hugli et al. (2014) 
Huyser et al. (1997) 
Mannion et al. (2009) 
 

“Where adherence implies active voluntary involvement in the 
planning and implementation of the treatment and is defined as 
the extent to which the patient undertakes the clinic-based and 
home-based prescribed components of the physiotherapy 
programme.” “Adherence, which denotes a more contemporary 
approach to decision making in which the client or patient is an 
active and equal partner with the health professional.” (both 
attributed to Carr 2001)   

Mannion et al. (2009) 
Marks and Allegrante (2005) 

 

3.3.5 Parameters used to assess exercise adherence 

The parameters used to assess exercise adherence are summarised in Table 3.3.  Thirty-seven 

studies (43%) described multiple parameters of exercise adherence, whereas 36 studies (42%) 

described a single parameter.  The frequency of exercise completion was the most commonly used 

parameter to assess adherence (n=47, 55%).  However, frequency was measured in different ways 



55 
 

including exercise repetitions, sets, or blocks of exercise time, and over different timeframes, for 

example, exercises per day, week or month.  Behavioural parameters were measured to assess 

adherence in 16 of the 86 studies (19%).  These included HCP assessed elements such as ‘following 

guidance’ and ‘receptivity to change’, as featured in the Sports Injury Rehabilitation Scale (SIRAS) 

(Kolt et al. 2007), and self-reported elements such as ‘barriers to exercise’.  Session attendance, 

which required the patient to be present at a supervised exercise session, was assessed in 22 (26%) 

studies. This was more frequently assessed than ‘session completion’, included in 11 (13%) studies, 

which was a self-reported or HCP observed completion of recommended exercises during an 

exercise session.  The parameter of exercise exertion or intensity was assessed in 13 studies (15%), 

subjectively in eight (9%) and objectively in five (6%).  Only seven of the included studies (8%) 

assessed a parameter reflecting the quality of the patients’ replication of the recommended 

exercises, which was determined subjectively via HCP observation.   

Table 3.3 Number of studies describing parameters used to assess exercise adherence 

Parameter of exercise adherence measured Number of studies (n=86) using parameter (%) 

Exercise frequency 47 (55%)  

Session attendance  22 (26%)  

Behavioural component 16 (19%)  

Exercise time  15 (17%)  

Sessions completed  11 (13%)  

Exercise exertion (subjective measure) 8 (9%)  

Exercise replication 7 (8%)  

Exercise intensity (objective measure) 5 (6%)  

(NB. Some studies described more than one parameter; hence totals do not sum to 100%) 
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3.3.6 Methods used to measure adherence 

Of the 86 included studies, 74 (86%) described at least one method of measuring adherence, with 

eight different categories of measurement methods identified, most commonly, self-report 

exercise logs (n=44, 51%), registers of attendance (n=18, 21%) and an existing measurement scale 

(n=15, 17%).  Thirty-three studies (38%) utilised more than one type of measurement method.  

Objective measures of exercise adherence (such as pedometers) featured in only six studies (see 

Table 3.4).  A total of 12 different named measures of exercise adherence were identified, five of 

which appeared in multiple studies: the SIRAS (n=8), General Adherence Scale (GAS) (n=2), Home 

Exercise Compliance Assessment (HECA) (n=2), Correctness of Exercise Performance Scale (COEP) 

(n=2), and the Short Form International Physical Activity Questionnaire (IPAQ) (n=2), and seven 

others that each only featured in a single study.   

Table 3.4 Number of studies describing a method of measuring exercise adherence 

Measurement method Number of studies (n=86) using method (%) 

Self-report exercise log 44 (51%)  

Class register 18 (21%)  

Existing measurement scale 15 (17%)  

Healthcare practitioner observation 11 (13%)  

Self-developed questions 12 (14%)  

Objective measure 6 (7%)  

Interview 6 (7%)  

(NB. Some studies described more than one method; hence totals do not sum to 100%). 

 

3.3.7 Values for adherence 

Just over half of the studies (n=44, 51%) did not provide information about what they considered 

to be a satisfactory value for exercise adherence.  Forty-two of the studies (49%) described values 

indicating ‘satisfactory’ exercise adherence.  These were grouped into four ranges as shown in Table 
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3.5.  The most common range of values for satisfactory adherence was between 80-99% completion 

of the prescribed exercise/s.  Six studies (7%) provided values specifically describing ‘low 

adherence’.  These varied between 0-79% completion of the recommended exercises.  It was 

unclear in many of the studies whether cut-off points for satisfactory adherence were determined 

a priori or post hoc, as this information was not normally described.  Where cut-off points were 

stated, they appear to have been determined arbitrarily as no references to required therapeutic 

dosages or other guidelines were mentioned.  Some studies used the distribution of the 

participants’ adherence data to assign a value of satisfactory adherence.  For example, Granlund et 

al. (1998) used the median value of participants’ adherence (16%) to dichotomise them into higher 

adherers (>16%) or lower adherers (<16%).  Even within the higher adherers group, mean 

adherence was only 35.7%.  Van Gool et al. (2005) ordered the participants according to their 

adherence results, then divided them into three equally sized groups described as ‘low’ (<6%), 

‘intermediate’ (63-83%) or ‘high’ (>83%) adherers.   

Table 3.5 Number of studies stating values for satisfactory exercise adherence 

Value for satisfactory adherence Number of studies (n=86) using this level (%) 

100% of recommended dose 8 (9%)  

80-99% of recommended dose 15 (17%)  

60-79% of recommended dose  9 (10%)  

14-59% of recommended dose 10 (12%)  

No value given 44 (51%) 

 

3.3.8 Search Update 

From the updated search in July 2021, 143 additional results were returned via EBSCO, this was 

reduced to 100 after duplicates were removed.  After title and abstract screening, 48 studies 

remained and would have been eligible for full text review and possible data extraction.  Studies 



58 
 

that described new measures of adherence to exercise or a conceptualisation of adherence to 

exercise for MSK pain in the title or abstract have been included in the discussion sections of 

chapters 7 and 8.   

3.4 Discussion  

The aim of this review was to establish how adherence to exercise for MSK pain was conceptualised 

in the published literature by identifying the following: specific definitions of adherence used in the 

context of exercise for MSK pain; parameters used to assess exercise adherence; methods used to 

measure exercise adherence; and values used to classify satisfactory exercise adherence.  The 

review included 86 studies from a wide range of countries featuring various methodologies, 

settings, MSK pain conditions, and exercise interventions.  Most commonly, study authors did not 

state a definition of exercise adherence, even in this review where limiting adherence search terms 

to the title only meant included studies had a specific focus on adherence.  Where a definition was 

stated, this most often originated from the work of Sackett and Haynes (1976).  Exercise frequency 

was the most common parameter by which exercise adherence was assessed, although it was 

commonly combined with other parameters.  A variety of methods of exercise adherence 

measurement were reported, with a large proportion of studies using more than one method.   A 

self-report exercise log was the most frequently used method of measuring exercise adherence, 

although the exact structure and implementation of these varied between studies.  Most studies 

did not state a value that the authors considered would mean a satisfactory level of adherence, 

however 80-99% completion of the recommended exercises was most frequently used as an 

indication of satisfactory adherence.   

3.4.1 Definitions of adherence  

Only 10 out of 86 studies in this review used the WHO definition of adherence, suggesting that 

adherence definitions are used inconsistently in exercise research.  This notion is supported by the 

concept analysis of adherence by Bissonnette (2008), which found that the definition by Haynes et 

al. (2005) was the most commonly used in a sample of 114 healthcare studies.  Most studies in this 
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review did not state a definition of adherence, despite adherence being sufficient a focus of their 

study as to feature the term in the title.  This peculiarity was also observed by Murphy & Canales 

(2001), who reported in their critical analysis of 60 healthcare studies concerning compliance that 

half of the articles offered no definition at all: “often writing extensively and passionately about 

compliance, these authors failed to provide an operational definition”.  This may be because a 

definition of adherence that is explicitly related to exercise for MSK pain does not exist.  

Alternatively, given that the definition of adherence has received so little development from the 

original 1976 version by Sackett and Haynes to the 2003 version by the WHO, it could be assumed 

that the meaning of adherence is clear and tacitly understood by the research and clinical 

communities.  However, given the wide variability in the approach to adherence assessment 

demonstrated in this review, it would appear that adherence is not a concept that has been defined 

with clarity or universal acceptance.  Furthermore, neither of the two most commonly used 

definitions were developed with consideration to MSK pain or exercise as a specific intervention.  

Neither definition has included patients’ perceptions of the concept in their development, and 

despite the more recent iteration by the WHO, the definition lacks specificity, providing no 

indication of the parameters of treatment adherence that should be assessed, how they should be 

measured, or what levels of adherence should be expected.  This ambiguity means that definitions 

can be interpreted differently, as shown by this review, with several interpretations of the same 

definition identified.  Such variation leads to adherence being measured inconsistently, limiting the 

opportunity to compare results between studies (Jordan et al. 2010).  The limited operational value 

of the WHO definition may explain why it has not been adopted universally to define adherence to 

exercise for MSK pain, with four studies published after 2003 still citing the original 1976 definition 

and a further nine studies using other definitions.   

The definition of adherence provided by Frost et al. (2016) was unique in that it purported to be 

specific to exercise for MSK pain and identified the parameters of exercise adherence that should 

be measured, namely: frequency, duration, intensity, and accuracy.  However, as with the WHO 
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definition, its development was not based on literature focussing specifically on exercise 

prescription for MSK pain, but rather stroke rehabilitation (Page et al. 2012), public health (Pollock 

1988), falls prevention (Simek et al. 2012) and the use of exercise sheets in physiotherapy (Smith et 

al. 2005).  Consequently, this definition may not reflect the perceptions of patients with MSK pain 

or HCPs responsible for prescribing exercise.  While Frost et al. (2016) offers the first operational 

definition of exercise adherence, its four parameters are different to those identified as most 

commonly used in this review, suggesting the construct of adherence to exercise for MSK pain 

requires further conceptualisation before an appropriate measure can be developed.   

3.4.2 Parameters of adherence  

A total of eight different categories of exercise adherence parameters were identified. The most 

common was exercise frequency, a finding consistent with a previous review of 56 adherence 

measures for home-based rehabilitation interventions (Frost et al. 2016), which suggests frequency 

is a relevant dimension of exercise adherence.  However, even exercise frequency was assessed in 

various ways, such as repetitions of exercise, blocks of time, and per day or per week, suggesting 

that further exploration of this dimension is required before it can be operationalised consistently 

in the measurement of exercise adherence. 

The accuracy with which patients replicated their exercises, or the quality of their exercise 

performance was only included as a parameter in seven studies.  This may be because it is not an 

important dimension of exercise adherence, or that it is too challenging to incorporate into research 

studies despite being a common parameter of adherence to assess in clinical practice (McLean et 

al. 2017).  A fidelity assessment of exercise could be achieved via observation from a HCP, and this 

approach has been recommended in the assessment of exercise adherence (Bassett 2003).  HCP 

observation is a feature of one of the more commonly used existing measures: the SIRAS.  However, 

the SIRAS is used to assess the exercise intensity rather than the exercise fidelity (Brewer et al. 

2000).  For research purposes, the constraint of requiring an observer and its associated cost 
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implications may be why this method has not been more regularly used and consequently the 

parameters of exercise fidelity not routinely assessed.   

Some studies identified single parameters of exercise adherence, whereas other studies identified 

combinations of parameters (e.g., exercise frequency and session attendance), with no justification 

as to why.  These findings suggest there are multiple relevant parameters of adherence to exercise, 

but no consensus as to their importance or relevance to a specific context.  This may relate to the 

non-specific nature of definitions such as the WHO’s, which have been developed with a focus on 

pharmacological interventions.  Potentially, exercise interventions may have more parameters, 

such as: frequency, intensity, time, accuracy, or a behavioural component, which require different 

methods for adherence measurement.   

3.4.3 Methods of measuring adherence  

Multiple different methods of measuring exercise adherence were identified, including self-report 

exercise logs, class registers and existing measurement scales, mirroring the findings from other 

recent systematic reviews (Bollen et al. 2014, Hall et al. 2014, McClean et al. 2016).  Such variation 

is understandable given the multiple parameters of adherence and the non-specific guidance on 

adherence measurement provided by the WHO’s adherence report (2003), which suggests, “a 

multi-method approach combining self-reporting and objective measures”.  It is likely that this lack 

of clarity has led to the diversity in methods employed to measure and quantify adherence in the 

literature (Jordan et al. 2010, Bollen et al. 2014, Hall et al. 2014, McClean et al. 2016).  However, 

without a consistent, reliable, and valid method for measuring exercise adherence, the 

effectiveness of interventions is difficult to evaluate or compare across studies (Jordan et al. 2010, 

Bollen et al. 2014, Hall et al. 2014, McClean et al. 2016). 

There was large variability in time-points at which adherence was measured, varying from one week 

to five years.  The requirement for behaviour changes by the patient means that exercise adherence 

is likely to fluctuate, potentially for up to six months according to the transtheoretical model of 

health behaviour change (Prochaska & Velicer 1997).  However, adherence is also likely to reduce 
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over time (Jordan et al. 2010), meaning the time point at which adherence is measured could 

substantially influence the rates of adherence observed.  To improve the comparability of data, it 

may be useful to establish adherence measurement timescales (e.g., short, medium, and long-

term).  There should also be improved clarity in the reporting of adherence measurement timing 

(e.g., whether measurements took place daily, weekly, or monthly), and for studies where there 

are multiple deliveries of the exercise intervention (e.g., weekly exercise classes), the time interval 

between the exercise delivery and the adherence measurement.   

As described in the previous chapter, measurement methods need to be practical, which for 

pragmatic reasons may mean that the approach used in a clinical setting differs from that in a 

research setting.  However, any approach used needs to demonstrate validity and reliability.  

Furthermore, as monitoring changes to a patient’s adherence level throughout the duration of 

treatment is likely to be important, the measurement also needs to be responsive to change.  To 

date, no measurement method has demonstrated these key properties (McLean et al. 2017).  It 

may be the case that some existing measures possess these properties but have simply not 

undergone the necessary testing and reporting.  However, as no existing measure has been 

developed from a suitable definition or conceptualisation of adherence to exercise for MSK pain, it 

is unlikely that they will demonstrate the requisite psychometric qualities.  

3.4.4 Values of adherence  

A value for what constituted satisfactory adherence was provided in less than half of included 

studies (49%).  In most cases, the value was judged post-hoc and applied in relation to the 

distribution of the observed exercise adherence rates, rather than using a predetermined cut-off 

point.  These distribution-based methods result in the adherence of an individual being judged 

relative to the performance of other study participants, rather than a pre-determined adherence 

target level.  This explains the large range observed in this review in what was considered to be 

satisfactory adherence levels: from 14-100% completion of the prescribed exercises.  This approach 

may have been due to the lack of robust data regarding the exercise dosage required for exercise 
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to improve MSK pain, as illustrated by only two of the included RCTs justifying their chosen dosage 

based on previous studies (Belza et al. 2002 and Rejeski et al. 1997).  This brings in to question the 

appropriateness of any target level of adherence, when the therapeutic dosage of exercise 

intervention is so poorly understood.   However, until a measurement method is available that can 

reliably and validly assess exercise adherence, establishing a therapeutic dosage is impossible given 

the inability to establish the actual exercise undertaken.  Only one study (Hammer et al. 2007) used 

pre-determined adherence categories justified from the literature, however, the literature referred 

to (Chen et al. 1999), provided no explanation of how these categories were derived.  In this review, 

satisfactory adherence was most commonly valued between 80-99% completion of the prescribed 

exercises (n=15, 17%).  Furthermore, several studies described low adherence, providing ranges 

between 0 and 79%.  This potentially identifies 80% as a consensus threshold for satisfactory 

adherence, a rate that is also reflected within the literature concerning adherence to medication 

(Nieuwlatt et al. 2014).   

If the optimal exercise doses are unknown for MSK pain, as discussed in the previous chapter, it 

may be inappropriate and unhelpful to set arbitrary adherence cut-off points or targets for exercise 

interventions for MSK pain.  However, a review of medication adherence by Simpson et al. (2006) 

showed that good adherence to placebo medication was associated with a lower mortality 

compared to low adherence to placebo medication, a so called ‘healthy adherer’ effect.  

Consequently, it may be beneficial for individuals to perceive themselves as adherent, even in the 

absence of a known therapeutic dosage.  This would require an adherence target to be provided.   

Studies included in the Simpson et al. (2006) review had values for satisfactory adherence ranging 

from 66-100% and used a range of measurement methods including, self-report, pill count, 

pharmacy refill, and serum drug levels.  This demonstrates that similar inconsistencies exist within 

the pharmacological literature concerning adherence measurement and satisfactory values.  

Therefore, a better understanding of the meaning of satisfactory adherence from the perspective 

of prescribing HCPs, researchers and patients is required.      
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3.4.5 Research and Clinical Implications  

The absence of a definition of adherence specifically relating to exercise for MSK pain, or a 

consensus on the dimensions of adherence and their appropriate measurement methods, 

necessitates that the concept of adherence be explored further.  Such a conceptualisation process 

needs to involve patients as active, collaborative partners so that the resulting construct of exercise 

adherence reflects their views (Staniszewska et al. 2012).  Until this has been achieved, a valid, 

reliable, and acceptable measure of exercise adherence for MSK pain is unlikely to be developed.  

In the absence of such a measure, the interpretation of results from trials investigating exercise 

interventions or methods for improving exercise adherence is questionable.  Clinically, the inability 

to measure a patient’s adherence means it is difficult to determine whether a modest, or indeed a 

lack of, improvement in outcomes from exercise is due to patient adherence or treatment 

effectiveness.  Furthermore, the absence of a single method to measure adherence to exercise 

across intervention studies limits the opportunity for data pooling and comparison of results.   

3.4.6 Strengths and Limitations 

This is the first systematic review of the published literature to determine definitions and 

dimensions of adherence relevant to exercise for MSK pain.  This review adopted an inclusive 

approach using modified versions of established search strategies to include all study types and 

MSK pain conditions.  To minimise error and bias, independent reviewing by two reviewers was 

used in both title and abstract and full text screening stages, and for the data extraction process.  

While formal testing of agreement between reviewers was not conducted, regular sampling and 

checking of reviewers’ extracted data throughout the review by an independent researcher ensured 

consistency.  To improve the relevance of the returned studies from the search, the search terms 

related to adherence were limited to the title of the study.  It is possible that some relevant studies 

may have been missed that did not feature adherence in their title.  However, given that a definition 

of adherence was not provided in the majority of included studies despite their title featuring a 

term for adherence, it is unlikely that articles not featuring an adherence term in their title would 
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discuss the concept in any more detail.  Equally, the majority of definitions used were from the 

same source, and it is unlikely that this would change if more articles were reviewed.   

Some errors may have been present in the screening process as there was a degree of subjectivity 

in determining what constituted a definition of adherence and applying inclusion criteria to the 

diverse range of study designs, MSK pain conditions, and exercise interventions within the 

literature.  However, screening and data extraction were undertaken independently by two 

reviewers and any disagreements were discussed by the two reviewers and a third reviewer if 

necessary.  Due to having no resources available to translate studies not published in English, six 

studies were excluded.  Consequently, the results of this review may not be applicable to non-

English speaking populations.  However, most adherence terms do not have a clear or direct 

translation into different European languages (Vrijens et al. 2012) meaning the inclusion of non-

English studies may not have yielded different overall results.  No studies from low-income 

countries were included; therefore, the findings may only be generalisable to high income 

countries, their patients with MSK pain, and healthcare settings.    

3.5 Conclusion 

Most studies with a focus on adherence to exercise for MSK pain did not actually contain a specific 

definition of adherence.  In the studies that did contain a specific definition, two featured more 

commonly than any other, those by Sackett and Haynes (from 1976) and the WHO (from 2003).  

However, these definitions were not developed with consideration to exercise as a treatment 

intervention or MSK pain as a condition.  They also do not signpost to how adherence should be 

measured, which may explain the inconsistency across studies regarding the parameters of 

adherence assessed, the methods used to measure adherence and the values used to determine 

satisfactory levels of adherence.  The non-specific nature of these definitions, their potential lack 

of relevance to exercise and MSK pain, and the absence of any patient involvement in their 

conception, may explain why even amongst the studies that included a specific definition, these 

had not been universally adopted.   
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In the absence of a definition of adherence that is consistently used in the field of exercise and MSK 

pain that represents the values and beliefs of HCPs and patients and describes the important 

parameters of adherence required for its measurement, the concept of adherence must be 

explored further before it can be accurately measured.  In order to improve the validity of a new 

measure of adherence, the conceptualisation process should involve HCPs who use exercise to help 

patients with MSK pain, individuals with MSK pain who have experienced exercise as a treatment, 

and researchers in the field of MSK pain and exercise who are likely to use such a measure.  This 

approach is anticipated to lead to a conceptualisation of adherence that represents the values and 

beliefs of key relevant stakeholders providing a suitable foundation from which to develop a new 

measure.  The following chapter describes the methodology used to achieve the conceptualisation 

of adherence to exercise for MSK pain.   
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Chapter 4. Concept Mapping Methodology 

4.1 Chapter Introduction 

The previous chapter established the lack of a definition of adherence to exercise for MSK pain in 

relevant published literature.  Furthermore, no consistency in the parameters of adherence or in 

the way it is measured or quantified were established (Bailey et al. 2020).  Consequently, there is 

no conceptual framework of adherence to exercise for MSK pain from which to base any method 

concerning its measurement.  This is likely to be a contributing factor to the inconsistent and flawed 

methods currently being employed to measure and quantify adherence (McLean et al. 2017).  

Before a suitable method for exercise adherence measurement can be developed, the construct 

must be defined or conceptualised (de Vellis 1991, de Vet et al 2011).  There are various 

methodologies that can be used to collect and synthesise data from a range of stakeholders with 

the aim of conceptualising a framework.  Concept mapping was deemed the most suitable to meet 

the aims of this PhD.  In this chapter, concept mapping is briefly summarised, followed by a critique 

of other potential methods that could have been used to conceptualise adherence, namely focus 

groups, one-to-one interviews, Delphi method and nominal group technique.  A more detailed 

description of concept mapping is then provided.   

4.2 Overview of Concept Mapping 

Concept mapping is an integrated mixed methods approach that allows for different stakeholders 

to develop ideas into a single conceptual framework (Kane and Trochim 2007).  Firstly, statements 

concerning the topic of interest are created by participants during focus groups.  The combined 

statements are then sorted into groups by each individual participant in the way that makes most 

sense to them.  The statements are also rated by the participants according to their importance.  

Multivariate statistical analysis is then used to create a visual representation of the participants’ 

sorting and rating data, which is referred to as a concept map.  The process serves to literally map 

the topography of a selected group of individuals’ thoughts concerning a specific topic and permits 
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the construction of a common framework collaboratively by individuals with differing perspectives.  

Its blended methodology of qualitative data collection via focus groups and quantitative data 

analysis via multidimensional scaling and hierarchical cluster analysis, achieves a richness of data 

while ensuring that the influence of all participants is equitable (Kane and Trochim 2007).  The 

graphical representation of the resulting conceptualisation via a concept map, facilitates the 

process’s use for a multitude of planning and evaluation purposes, including the development of 

measurement tools (Kane & Trochim 2007). 

As concept mapping allows for different stakeholder groups to develop ideas into a single 

conceptual framework that can be used to interpret a concept (Kane and Trochim 2007), it was 

deemed highly suited to conceptualising adherence to exercise for MSK pain.  In addition, the 

generation of statements concerning the topic of interest by participants as part of the generation 

stage, combined with the rating of these statements during the structuring stage, also made the 

methodology suitable for identifying statements for development into items for a new measure of 

exercise adherence.  The alternative methods that were considered but deemed to be less 

appropriate, are described below and summarised in table 4.1:  

4.3 Focus Groups 

Focus groups are an established method of collecting qualitative data in exploratory studies.  They 

are also advocated for the purpose of item creation in the process of measure development (Sim & 

Wright 2002, De vet et al. 2011).  A focus group can be considered as an interview of a group of 

individuals about a specific topic of interest and moderated by a facilitator (Streiner et al. 2015).  

This enables discussion and dynamic interaction between participants, facilitating depth of 

information to be obtained (Sim & Wright 2002).  

However, group discussion can lead to participants’ digressing from the topic of interest or provide 

a forum for individual members to voice their own agenda, thereby detracting from the utility of 

the process.  In addition, any consensus reached by a focus group is often a product of the dynamics 

of the group, where the dominant view tends to be upheld and divergent ideas are supressed (Carey 
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& Smith 1994).  Consequently, it has been suggested that for consensus purposes, it may be more 

appropriate to seek consensus between groups rather than from within them (Sim 1998).  This is 

challenging as there is no formal process to combine the results obtained from separately 

conducted focus groups.  However, concept mapping allows for this as the qualitative data obtained 

from multiple focus groups is combined for the purposes of quantitative analysis.  Furthermore, 

concept mapping keeps a clear focus on the topic of interest with the use of a focus prompt, which 

limits the potential for digression.  It also results in the generation of uniform statements that are 

ideally suited to future item development (Rosas & Camphausen 2002).   

Concept mapping also protects the input from minority groups by weighting all the contributed 

statements from the focus groups equally. It then achieves consensus via analysis of independent 

participants’ choices during the sorting and rating stage, rather than via the context specific group 

dynamics of the focus group itself.  In addition, due to the statistical analysis involved in concept 

mapping that accommodates all participants’ rating and sorting of the statements, it is possible to 

achieve a consensus both within and between different types of homogenous groups (Kane & 

Trochim 2007).    

Consequently, concept mapping reaps the benefits of the focus group methodology: stimulation of 

expression via group interaction, empowerment of individuals via a supportive forum, and economy 

of data collection, while circumventing many of the potential pitfalls incurred due to group 

dynamics.  However, some disadvantages are universal with focus groups whether used in isolation 

or as part of concept mapping.  The semi-public nature of a group setting may inhibit individuals 

from expressing their true beliefs or opinions, particularly if these are of a sensitive, personal, or 

controversial in nature (Sim & Wright 2002, Streiner et al 2015).  Additionally, the data can be of 

limited depth and complexity when compared to that which may be obtained via an interview with 

a single participant.  However, concept mapping mitigates these issues of superficiality with 

additional tiers of data collection and analysis.   
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4.4 One-to-One Interviews 

One-to-one interviews can be structured using pre-scripted and often closed questions, or un-

/semi-structured, where questions are based on a list of topics.  The latter permits the interviewer 

the flexibility to probe the interviewee in such a way that complex issues can be discussed, and 

detailed data obtained (Sim & Wright 2002).  However, to obtain an adequate representation of 

relevant stakeholders and analyse the resulting data from the individual interviews would far 

exceed the time and cost required to achieve the same process via concept mapping.  In addition, 

the data from interviews would require much more development before being suitable for use as 

items in a new measure.  This process would be more susceptible to the introduction of bias as it 

would be reliant upon the research team’s interpretation of the interview data to create the items, 

risking the dilution of the stakeholder’s voice.  The interview process also forgoes the benefits of 

focus group dynamics, such as, stimulation of expression via group interaction, empowerment of 

individuals via a supportive forum, and economy of data collection.  However, concept mapping 

reaps these benefits while circumventing many of the potential pitfalls incurred due to group 

dynamics (Kane & Trochim 2007, Sim & Wright 2002).        

4.5 Delphi Method 

Delphi method consists of multiple stages where questions or topics are sent to participants for 

them to rate or rank their importance.  The participants’ responses are then aggregated to establish 

a level of consensus.  The aggregated responses are then sent back to the participants for further 

rating or ranking.  This process repeats until a satisfactory consensus is reached.  Notably, 

participants rank or rate the topics individually and are anonymous to the other participants.  The 

process is therefore unaffected by the factors of group dynamics (Fink-Hafner et al. 2019, Sim & 

Wright 2002).   

Delphi method and concept mapping are both grounded in the participation of relevant experts or 

stakeholders, albeit in differing circumstances.  They also share the process of rating statements to 

achieve a consensus about the topic of interest.  However, the critical difference is that in Delphi 
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method, the statements or questions are typically created by the research team based on the 

available literature (Sim & Wright 2002).  However, it has been established that the current 

literature reveals very little about adherence in the context of exercise for MSK pain, and what does 

exist, is devoid of contributions from arguably the most important stakeholder group: people with 

MSK pain who are being prescribed exercise (Bailey et al. 2020).  Therefore, Delphi method would 

not be suitable for conceptualising a previously undefined construct such as exercise adherence, as 

it presupposes the information required already exits and merely needs prioritising.     

Furthermore, the process can lack rigour, with no established optimum number of participants or 

rounds of participant ranking (Fink-Hafner et al. 2019, Sim & Wright 2002).  The most appropriate 

composition of participants is also unclear, if using a homogenous group, multiple Delphis would 

be needed to include the input from all relevant stakeholders, but this would not achieve a 

consensus between the groups (Fink-Hafner et al. 2019, Sim & Wright 2002).  Conversely, a single 

heterogeneous group may achieve a biased result if the composition of the group was not well 

balanced.  It is also unclear at what point the consensus becomes acceptable during the Delphi 

method (Fink-Hafner et al. 2019).  Concept mapping addresses these issues by allowing the data to 

be analysed as a whole and by stakeholder group, and by involving stakeholders in the statement 

generation as well as the final conceptualisation to achieve an output that best reflects all the 

participants’ views. 

4.6 Nominal Group Technique (NGT) 

This method has been described as a hybrid of the Delphi method and focus groups (Sim & Wright 

2002) and is frequently used to establish healthcare priorities, particularly with patients (McMillan 

et al. 2014) making it a suitable method for conceptualisation.  The process begins by selecting a 

group of experts or stakeholders to take part in a focus group.  During the focus group, participants 

write down their initial ideas about the topic of interest, a process referred to as silent generation.  

A plenary discussion then takes place moderated by a facilitator, where participants take it in turn 

to contribute their previously written ideas – the round robin stage.  Following the discussion, the 
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ideas are aggregated, clarified, or removed, and tabulated by the facilitator (the clarification stage), 

then presented to the participants who independently rank each idea (the ranking stage).  The 

rankings are then tabulated and used for further discussion as a group.  This process repeats until 

a consensus is reached, although considerable variation is exhibited in the exact methodology used 

in NGT studies (McMillan et al 2014).  NGT is similar to concept mapping in that the discussion of 

ideas takes place as a group, but the ranking of ideas is completed independently, thereby reducing 

the likelihood that participant’s views will be influenced by other members of the group.  However, 

NGT presupposes that the participants will be able to reach a consensus through various rounds of 

ranking and discussion alone, with no clear guidelines as to how many rounds this should take, or 

how to determine whether a consensus has been achieved, or what to do if it hasn’t (McMillan et 

al. 2014).  While concept mapping utilises all the processes involved in NGT – itself already a hybrid 

of two other methods – it adds a sorting stage and subsequent statistical analysis that removes the 

requirement for participants to achieve their own consensus.  Unlike Delphi, NGT presents an 

additional logistical drawback, as participants are required to be present for the various rounds of 

ranking and discussion (McMillan et al. 2014).  This makes achieving a suitably heterogeneous group 

of participants much more challenging.  With concept mapping, this process can take place over a 

period of time with participants in different geographical locations (Kane & Trochim 2007), meaning 

the recruitment of suitable stakeholders is more feasible.    
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Table 4.1 The advantages and disadvantages of possible methodologies for conceptualising 
adherence 

 Advantages Disadvantages 

Focus Groups • Established method of 
qualitative data collection 

• Enables dynamic interaction 
between participants 

• Interaction and facilitation 
enhances the depth of 
information obtained 

• Group discussion can lead to 
digression from topic 

• Dominant views often upheld and 
divergent ideas supressed 

• Difficult to establish consensus 
between groups 

One-to-One 
Interviews 

• Complex issues can be 
discussed at depth 

• Detailed data can be obtained 

• Achieving adequate representation 
of stakeholders is time consuming 

• Data would require significant 
development for use in measure 

Delphi 
Method 

• Statements are rated allowing 
consensus to be achieved 

• Statements usually based on the 
available literature and created by 
research team 

• Difficult to achieve consensus 
between groups 

Nominal 
Group 
Technique 

• Employs focus groups for the 
generation of ideas 

• Ideas are rated allowing 
consensus to be achieved 

• No clear guidelines on how to 
determine consensus 

• Participant required to be present 
for all stages 

Concept 
Mapping 

• Employs focus groups for the 
generation of ideas 

• Ideas (statements) are rated 
allowing consensus to be 
achieved 

• Quantitative data analysis 
allows data to be combined 
into single visualisation (map) 

• Creates statements suitable for 
development into items 

• Requires participation in multiple 
in-person and/or online stages 

• Requires participants to use a 
computer program or a more time-
consuming card sort process 

 

In addition to achieving a conceptualisation of a topic, concept mapping also produces stakeholder 

generated statements concerning the topic of interest.  As these statements are grounded in the 

stakeholders’ perception of the concept, they are an appropriate foundation from which to develop 

items for a relevant measure (Rosas & Camphausen 2007).  Traditional methods of developing items 

include: examining similar instruments in the literature, including item banks such as PROMIS 

(Patient Reported Outcome Measurement Information System) (Cella et al. 2005); or expert 

involvement, such as clinicians and patients, often via focus groups or interviews.  However, as a 
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lack of any conceptualisation (Bailey et al. 2020) or valid or reliable measure of adherence to 

exercise for MSK pain is to be found in the published literature (McLean et al. 2017), this was not 

considered a suitable approach.  In contrast, experts (or stakeholders) could be utilised via concept 

mapping methodology to generate items from the statements they create in the focus group stage. 

In summary, concept mapping was chosen to conceptualise adherence to exercise for MSK pain for 

the following reasons: 

1. The structured nature of the multiple focus groups provides the opportunity for an 

adequate representation of multiple stakeholder groups to contribute equitably to a single 

conceptualisation.  

2. Statements (which are developed into items for the new measure) are grounded in the 

stakeholders’ perceptions of the concept.   

3. The domains of the concept are established via analysis of all stakeholders’ perceptions 

(i.e., the statement sorting activity).   

4. Statement selection for item development is based on analysis of all the stakeholders’ 

perceptions (i.e., the statement rating activity).  

The following section describes the stages of concept mapping in more detail.  The next chapter 

will then explain how these stages were conducted in this PhD programme of research to 

conceptualise adherence to exercise for MSK pain and develop statements that could be developed 

into items for a new measurement tool.   

4.7 Concept Mapping Methodology  

The integrated approach to group concept mapping, as originally described by Trochim and Linton 

(1986), consists of six specific stages outlined below (Kane & Trochim 2007): 

4.7.1 Stage 1: Planning 

In the planning stage of concept mapping, the purpose of the resulting conceptual framework is 

determined, and appropriate participants identified.  Participants assume a critical role in concept 

mapping, with the completeness and suitability of the study’s final outcome being dependent on 

their perspectives and input.  Consequently, it must be ensured that all stakeholders associated 

with the topic of interest are adequately represented as participants in the study.  For example, 
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when using concept mapping to develop a measurement tool, it would be prudent to include 

representatives from the intended target population of said tool (De Vet et al. 2011).  A particularly 

important part of the planning stage is the creation of a focus prompt, used to provide participants 

with a stimulus to generate statements concerned with the concept of interest.  This often takes 

the form of an incomplete sentence that participants are invited to complete (Kane and Trochim 

2007).  The focus prompt provides the participants with a vehicle to share their ideas and 

perceptions concerning the topic of interest during the generation stage.  Only one focus prompt is 

used in a study, therefore it is critical that it is able to stimulate relevant ideas from participants 

and be interpreted consistently. 

4.7.2 Stage 2: Generation 

Participants take part in a focus group to ‘brainstorm’ the topic of interest, responding to the focus 

prompt to generate as many unique statements as possible. Undertaking this process as a group 

allows participants to hear each other’s suggestions, thus facilitating the creation of one’s own 

statements.  These statements are written down for the group to see as they are created, thereby 

stimulating further brainstorming and preventing repetition (Kane & Trochim 2007).  Throughout 

the focus group, a facilitator keeps participants focussed on the topic of interest, stimulates further 

statement generation, and ensures all participants have the opportunity to share their ideas.  The 

focus group is terminated once no new statements can be created.  The final product of the focus 

group is a comprehensive set of unique statements that represent the broadest view of the topic 

of interest from the perspective of relevant stakeholders (Kane & Trochim 2007).       

The purpose of the generation stage is for the participants to create as many unique statements as 

possible.  Therefore, in theory, the greater the number and diversity of the participants, the more 

exhaustive the list of statements will be.  However, the number of participants that can be 

successfully involved in a single focus group is limited.  A focus group containing a large number of 

individuals may serve to intimidate its members, subsequently reducing their likelihood of 

contributing (Sim & Wright 2000).  Traditionally, the generation stage of a concept mapping study 
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would take the form of a pre-planned focus group that participants are invited to (Kane & Trochim 

2007).  However, some researchers have adapted this process to make use of available participants, 

for example, Hackett et al. (2015) conducted the generation activity with chronic fatigue patients 

in a clinic waiting room when they attended for an appointment.  Similarly, Duncan et al. (2016) 

used conference participants to capitalise on the presence of a significant number of relevant 

experts, while Winseman et al. (2015) used email to invite participants to generate statements 

remotely. 

4.7.3 Stage 3: Structuring 

During the structuring stage, individual participants each sort all the statements previously 

generated into groups that they feel share a common theme or meaning.  All the statements must 

be sorted into at least two groups, with each group containing at least two statements (Kane & 

Trochim 2007).  Next, participants rate each statement according to pre-determined criteria, for 

example, feasibility or importance.  This is usually achieved using a Likert scale response.  It is 

advisable that the sorting process takes place first, as participants may be inclined to sort the 

statements according to their perceived importance, rather than similarity, if they were to perform 

the rating first (Kane & Trochim 2007).   

Typically, the structuring stage takes place immediately after the generation stage using the same 

participants.  In this scenario, statements generated by the participants are written onto cards by 

the research team for participants to sort and rate.  The advantage of this approach is that it is 

unlikely participants will drop out between the generation and structuring stages, as they are 

conducted consecutively.  However, attempting to complete the two stages in sequence increases 

the time and cognitive burden on participants, which may hinder initial recruitment or the quality 

of participants’ engagement with the process.  Furthermore, the requirement to transfer up to 100 

statements onto card for the participants to rate and sort without creating too much delay, places 

a significant burden on the research team.  The recording of multiple card sorts is also time 
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consuming and potentially subject to error due to the ease with which the sorted cards can be 

disturbed.   

Concept Systems Incorporated have attempted to address these issues with the development of 

their concept mapping software, Concept System® GlobalMAX™ (Concept Systems Incorporated 

2017).  This web-based software allows participants to login to a website from any internet 

connected device and then take part in a concept mapping study remotely.  Participants can take 

part in either the generation or structuring stages, or both.  This permits geographically diverse 

participants to take part in numbers that would be unmanageable via in-person focus groups.    

Structuring can therefore be undertaken by additional participants who did not take part in the 

generation stage, as this this is not a requirement of the methodology (Kane & Trochim 2007).   

4.7.4 Stage 4: Representation 

The representation stage involves statistical analysis of the quantitative data obtained during the 

generation and structuring stages.  Analyses produce a series of visual representations, known as 

concept maps, which represent how the participants as a group sorted and rated the statements.  

The stages of the data analyses are as follows: 

I. A similarity matrix is created from the sorting data – the matrix shows the number of 

participants who sorted the same two statements together in a group, with a higher value 

indicating that more participants sorted the corresponding pair of statements together.  Figure 

4.1 shows an example similarity matrix for one individual’s sort data of 10 statements. The 

matrix uses binary data in each cell to show how the participant sorted the statements.  A ‘1’ 

indicates that the statement shown in the adjacent vertical column and horizontal row were 

sorted together.  A ‘0’ indicates they were not sorted together.   
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Figure 4.1 Example similarity matrix for one person sorting 10 cards (Kane & Trochim 2007) 

 

 

 

 

II. Multidimensional scaling of the similarity matrix – this process locates each statement as a 

separate point on a two-dimensional ‘point map’, where the distance between the points 

indicates the frequency with which participants sorted the statements together in groups.  The 

closer the points, the more often the corresponding statements were sorted together by 

participants.  Consequently, statements that are closer together in the point map, are more 

likely to be perceived by participants as sharing a common theme or having a similar meaning. 

In concept mapping this is achieved via non-metric multidimensional scaling of the similarity 

matrix by aggregating the sort data.  This technique represents any similarity or dissimilarity in 

the matrix as distances between the original items, or in this case, the statements.  Traditional 

multi-dimensional scaling can use different numbers of solutions, however, for the purpose of 

interpreting the relatedness of the statements rather than dimensionality, a two-dimensional 

solution is more appropriate (Kane & Trochim 2007).  This means the analysis creates two 

coordinates for each statement and places the statements in a bivariate distribution suitable 

for representation on an X-Y graph, otherwise referred to as the ‘point map’ (Kane & Trochim 

2007). The process iteratively places the statements on the map until the original data from the 

matrix is represented as fairly as possible.   
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III. Hierarchical cluster analysis – this analysis of the multidimensional scaling coordinates, groups 

individual statements on the point map into clusters.  The statements within each cluster will 

share a similar theme as they are more likely to have been sorted together in a group by the 

participants.  This resulting output is referred to as a ‘cluster map’.  It provides a visualisation 

of the conceptual framework by establishing the different domains (clusters of statements) of 

the topic (or construct) of interest.  The analysis uses the X-Y multidimensional scaling 

coordinates to group the statements, rather than the original similarity matrix data.  Ward’s 

algorithm is used to determine the clusters (Hair et al. 1998), which minimises the sum of the 

squares of the distances between all statements of any two hypothetical clusters that might be 

combined.  This method of hierarchical cluster analysis is used in concept mapping as it 

generates more interpretable results, i.e., non-overlapping clusters, compared to techniques 

such as linkage or centroid, and is appropriate for data using distance to represent relationality 

(Kane & Trochim 2007).  An agglomerative approach is normally used, where each statement 

begins as its own cluster with the algorithm combining two clusters at each stage of the analysis 

until only one cluster remains (Kane & Trochim 2007).   

IV. Stress Index Calculation - the stress index indicates how closely the distances between the 

statements in the concept map represent the participants’ original data from the structuring 

stage and is the key diagnostic statistic in multidimensional scaling (Kruskal & Wish 1978).  A 

higher stress index indicates a greater discrepancy between the similarity matrix data and the 

two-dimensional representation in the point map, suggesting the placement of the statements 

is more random.  A lower stress index indicates the point map is a better fit to the data and can 

be seen as a measure of validity (Rosas & Kane 2012).    

V. Bridging and Spanning Analysis - a bridging index is calculated for each statement by computing 

the proportion of sorters who put two given statements in a group together and then 

calculating the Euclidean distance between all pairs of statements.  The unstandardised 

bridging value is then normalised to give a value between zero and one for each statement by 
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averaging the bridging index of each statement contained within the cluster.  Statements that 

have a bridging index closer to zero are considered to be anchors.  That is, the statement is a 

good reflection of the content of the other statements in its immediate vicinity, as they were 

more commonly sorted together by participants.  A statement with a bridging index closer to 

one is more likely to have been sorted with statements that are distant from it.  Similarly, 

clusters with bridging values closer to one are more likely to contain statements that bridge the 

content from more distant parts of the map.  Clusters with bridging values closer to zero are 

more likely to contain statements whose content better represents the immediate vicinity of 

the map.  Consequently, clusters with a lower bridging index can be seen as more cohesive as 

they contain statements that were more commonly grouped by participants.  The bridging 

relationship of individual statements can be further illustrated through the use of spanning 

analysis.  Using GlobalMAX™, a spanning analysis allows for visual representation of the 

bridging value of a statement by connecting it to all other statements in a map with a grey line.  

The thickness of the grey line indicates the frequency it was grouped by participants with the 

connected statement.   

4.7.5 Stage 5: Interpretation  

The interpretation stage involves presenting the various concept maps and other data analysis 

results to a selection of participants who have previously participated in one or more of the concept 

mapping stages.  Participants are then invited to comment on how the representation of the results 

reflects their own perceptions of the concept that has been investigated.  Specifically, participants 

are asked to review the concept map of the data showing different numbers of clusters.  

Participants are asked to discuss and choose which number of clusters best represents the topic of 

interest by grouping the statements most appropriately.  Following a review of the statements 

within each cluster, participants are encouraged to suggest names for the different clusters.  For 

both cluster number and name determinations, the group facilitator is expected to negotiate a 

consensus between the group members.   If analyses reveal any unexpected findings, such as 
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notable differences between how different stakeholder groups sorted or rated statements, the 

interpretation stage provides an opportunity to discuss these issues and receive feedback from 

participants as to possible explanations (Kane & Trochim 2007).  Further visualisation of the data 

analysis can be provided to help participants interpret the results of the analysis using the bridging 

and anchoring analysis.  Distinguishing the properties of statements enables a better understanding 

of the relationships and dynamics of the map and helps participants to determine which cluster a 

statement should be part of – a determination that may affect the final number of clusters deemed 

most appropriate (Kane & Trochim 2007). 

The rating of statements can be shown in a variety of ways.  Point rating maps show the average of 

all the participants’ ratings for each statement, whereas cluster rating maps show the average 

ratings for a cluster.  Pattern matching displays allow a comparison of average cluster ratings 

between participant groups, while go-zone displays use bivariate graphs of statement ratings for 

different rating criteria or different stakeholder groups to present the average rating of individual 

statements within a cluster.  All these methods enhance the participants’ understanding of the 

analysis and create discussion points to further the understanding of the topic of interest.  Despite 

the obvious value to involving stakeholder participants in this stage of the study, a review by Rosas 

& Ridings (2017), found that the majority of concept mapping studies used for measure 

development only involved the research team in this stage.  The reasons for this are not clear, 

however, Kane & Trochim (2007) clearly outline the benefits of engaging with stakeholders during 

this stage and the potential for enhancing the credibility, trustworthiness, and coherence of the 

final conceptualisation (Rosas & Camphausen 2007). 

4.7.6 Stage 6: Utilisation 

The process of utilisation differs depending on the aims of the individual concept mapping study.  

While the process for conceptualisation in concept mapping is relatively consistent, the method for 

utilising the results in the construction and testing of measures is variable.  This is most likely due 

to the lack of guidance available in the literature regarding this process (Rosas & Riding 2017).  
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However, concept mapping for measure development is still a relatively novel approach, so the 

rigour of the method and examples of its implementation will now be explored further.   

4.8 Critique of Concept Mapping 

4.8.1 Origins of Concept Mapping 

Concept mapping was born from the need to conceptualise a construct in order that it could be 

measured (Kane & Trochim 2007).  Dorothy Torre, the student who consulted her professor for 

advice on empowerment that ultimately led to the methodology’s creation, completed only the 

second ever doctoral dissertation using concept mapping in 1986, entitled, ‘Empowerment: 

Structured conceptualization and instrument development’ (Donnelly 2016).  Donnelly’s systematic 

review in 2016 revealed that a total of at least 108 doctoral dissertations had been completed using 

concept mapping methodology between 1985 and 2014.  While this may seem like a substantial 

amount, the dissertations were all written by students at Canadian or USA universities, suggesting 

the methodology has narrow appeal outside its country of origin.  The majority of the dissertations 

(n= 96, 92%) used concept mapping to conceptualise a previously undefined topic, with a further 

five studies stating the primary objective was measure development.  The majority of the studies 

were in the area of psychology (n=37, 36%), with only 9.6% (n=10) concerned with health.  In 

contrast, a previous pooled analysis of 69 concept mapping studies conducted by Rosas & Kane 

(2012), found that the most common purpose for the research was strategic planning (n=28, 40.6), 

with only 7% using the methodology for conceptualisation or theory development.  Furthermore, 

the majority of the studies were concerned with public health (59%) with only 3% relating to social 

sciences like psychology.  The fact that 42% of the studies in the Rosas & Kane analysis were funded 

by federal sources and only 17% by universities, suggests a more commercial focus to the earlier 

uses of concept mapping methodology, where strategic planning is likely to be a priority.  

Conversely, defining a construct is a much more common requirement for a doctoral student 

(Trochim 1989a).  Nevertheless, concept mapping is commonly used for health-related research, 
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particularly the conceptualisation of previously understudied or undefined constructs, and measure 

development is at the core of its development as a methodology (Rosas & Camphausen 2007).   

4.8.2 Concept Mapping for Measure Development     

Early uses of concept mapping highlighted the method’s ability to include representatives of the 

intended targets of a measure alongside other key stakeholders (Rosas & Ridings 2017).  Initially, 

this was achieved either by using concept mapping to conceptualise the construct to be measured 

and using the new framework to develop items for a measure (Galvin 1989), or the measure’s 

content was taken directly from the contributions made by participants during the concept 

mapping process (van der Waal et al. 1996).  However, the exact processes used to develop the 

measures in these and other earlier studies, such as item development and psychometric testing, 

was not clearly explained.  While this may reflect the versatility and flexibility of the concept 

mapping methodology, it does not facilitate the method’s use in this field, and to date there has 

been little guidance on how the methodology should be integrated into the measure development 

process (Rosas & Riding 2017).  Despite this, there has been a steady increase in the use of concept 

mapping for measure development from 2000 onward (Rosas & Ridings 2017).  In an attempt to 

further examine and clarify the way in which concept mapping was being applied in this way, Rosas 

& Ridings (2017) conducted a systematic review of 23 published scale or measure development 

studies using concept mapping.  As with the earlier Rosas & Kane (2012) analysis of 69 concept 

mapping studies, Rosas & Riding (2017) found that the majority of studies (n=21) were in the area 

of health care.  Of these, the purposes of the studies were: 1. Evaluate a new intervention, 2. Better 

conceptualise and measure a complex phenomenon, 3. Develop more comprehensive versions of 

existing measures, 4. Address the need for a reliable and valid measure for specific conditions, and 

5. Develop measures of care quality from the perspective of service users.  This strengthens the 

earlier proposition that concept mapping methodology is suitable for this PhD programme, which 

aims to conceptualise the previously undefined phenomenon of adherence to exercise for MSK pain 

and develop a reliable and valid measure of it.       
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4.8.3 Concept Mapping Validity 

Prior to 2012, no research had been published that investigated the reliability or validity of the 

results produced from concept mapping studies (Rosas & Kane 2012).  Analytical methods for 

evaluating the external validity of concept mapping studies have yet to be developed to a point 

where their use is practical (Cacy 1996, Rosas & Kane 2012).  Consequently, the assessment of 

whether a concept mapping study’s conceptualisation is a true representation of the topic of 

interest, must be made through evaluation of the brainstorming process, the number of 

participants, and their suitability as stakeholders.  The internal validity of a concept mapping study 

relates to whether the final conceptualisation reflects the decisions made by participants during 

the sorting and rating stages.  While it has been argued that the multidimensional scaling analysis 

used in concept mapping is the best approach to structure the independent decisions of 

participants (Forgas 1979), Keith (1989) suggests that statements can be grouped by semantics 

rather than intended meaning, leading to the confounding of results.  Therefore, determining the 

accord between the quantitatively derived conceptualisation and the qualitative participant data 

on which it is based, requires further scrutiny before determining its utility.  Three such methods 

have been proposed that use data common to all concept mapping studies.  Firstly, the degree of 

similarity between the input and output matrices can be calculated using a Pearson’s Product-

Moment (Trochim 1989b).  Rosas & Kane (2012) found statistically significant correlation between 

the shared variance of input and output data in 69 concept mapping studies.  The average squared 

correlation coefficient for the included studies indicated that 44% of the variation in the aggregated 

participant sort data was accounted for in the concept maps.  Furthermore, the correlation 

exhibited between lower stress index values (see below) and higher correlation coefficients in this 

review (Rosas & Kane 2012), further supports this approach when interpreting a concept mapping 

study’s reliability.    

Secondly, the stress index is a goodness-of-fit measure.  The review of 69 concept mapping studies 

in 2012 (Rosas & Kane), showed that the average stress index was .28, notably higher than the .10 
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or lower recommended for multidimensional scaling (Kruskal 1964).  However, this value was 

derived from psychometric testing environments that are much more stable than the typical 

conceptualisations involved in concept mapping (Kane & Trochim 2007).  Based on the distributions 

from multidimensional scaling of over half a million randomly created matrices, Sturrock & Rocha 

(2000) propose that a stress index of .39 or lower indicates that a concept map has less than 1% 

probability of being randomly configured.  As the stress index of 96% of the studies in the 2012 

review (Rosas and Kane 2012) fall within the confidence interval for the stress index observed in a 

separate sample analysed by Trochim in 1993, (95% CI [.21, .37]), this pooled analysis supports the 

reliability and consistency of a concept map’s ability to represent the sort process.   

Finally, the number of groups sorted by participants can be compared to the number of clusters in 

the final conceptualisation – a process that can occur during the interpretation stage, thereby 

including stakeholder input, as well as post-hoc. 

4.8.4 Concept Mapping Reliability 

The reliability of participants’ rating data can be assessed using conventional item and rater 

reliability estimates.  Analysis of 69 studies using Cronbach’s alpha and intraclass correlation 

showed that the concept mapping studies demonstrated high item internal consistency and inter-

rater reliability (Rosas & Kane 2012).  However, such methods concerning repeatability have been 

deemed unsuitable for the participants’ sort data in concept mapping (Trochim 1993), with a more 

appropriate focus being: “the extent to which the structural arrangements, both individually and 

collectively, reflect an assumed normatively typical arrangement” (Rosas & Kane 2012).  As a result, 

six specific reliability coefficients are advocated as more appropriate for concept mapping.  When 

applied to a sample of 38 concept mapping studies, these analyses indicated that concept mapping 

should be considered reliable in accordance with recognised standards of reliability.  This was 

further supported by a similar analysis of 69 studies, which demonstrated even higher reliability 

scores (Rosas & Kane 2012).     
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4.8.5 Concept Mapping Sample Size 

With regards to the appropriate number of participants in concept mapping, there is minimal 

guidance in the literature.  Similarly, there are no power or sample size calculations available to 

guide such a decision.  It has been suggested by the methodology’s developers that 10 should be 

the minimum number of participants (Kane & Trochim 2007).  However, concept mapping studies 

have been conducted and published with as few as six participants contributing to the sorting 

activity (Rosas & Kane 2012).  Using data from a pooled study analysis of 69 published concept 

mapping studies, Rosas and Kane (2012) demonstrated that having more participants take part in 

the sorting activity, increased the validity and reliability of the resulting concept map.  

Improvements in the stress index value were greatest with studies involving up to 30 participants, 

studies involving more than 30 participants demonstrated diminishing returns with respect to the 

stress index.  The mean number of sorters for all 69 included studies in the 2012 review by Rosas 

and Kane (2012) was 24.62.  Examples of where patients have taken part as stakeholders in concept 

mapping include a study to develop a measure for the overall burden of back pain by Buchbinder 

et al. (2011), that used eight patients.  This is similar to examples of non-concept mapping methods 

of developing patient-reported measures such as the study by Gossec et al. (2014), which used 12 

patients to develop the important domains of a measure assessing psoriasis. 

4.9 Summary  

To develop a valid, reliable, and practical measurement tool, it is important to understand the 

phenomenon of interest in as much detail as possible (de Vellis 1991, de Vet et al. 2011).  However, 

there is no definition of adherence within the published literature that specifically relates to 

exercise for MSK pain or describes the dimensions of exercise that should be measured to 

determine adherence (Bailey et al. 2020).  Furthermore, the lack of patient involvement in the 

development of existing measures of adherence is likely to be a contributing factor to their 

inadequate psychometric properties (McLean et al. 2017).  Consequently, adherence to therapeutic 

exercise for MSK pain needs to be conceptualised from the perspective of relevant stakeholders 
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prior to the development of a new measure.  Concept mapping methodology was identified as the 

most appropriate methodology for this purpose.   

Concept mapping has been shown to have good validity in respect to the degree with which the 

conceptualised model reflects the judgements made by the participants, and very strong reliability 

with respect to the rating and sorting process (Rosas & Kane 2012).  Furthermore, this approach 

has been identified as a method of strengthening the scale development process, through clear 

conceptualisation of the topic of interest (Rosas & Camphausen 2007, de Vet et al. 2011).  It also 

shares many features with traditional approaches to measure development, such as, creating large 

amounts of ideas, structuring ideas based on their relationships, representing data graphically, and 

clustering sets of similar ideas (Kane & Trochim 2009).  In addition, it adds the ability to easily 

combine the input of varied stakeholder types and represent sophisticated multivariate analysis of 

the data in intuitively visual ways, which enhances the interpretation and application of the output 

(Kane & Trochim 2007).  However, perhaps the greatest strength of concept mapping and the 

reason it was chosen for this PhD programme, is the way in which the conceptualisation is grounded 

in the qualitative data provided by all the relevant stakeholders but represented in a fair and 

unbiased way by the robust quantitative statistical analysis.  The resulting process ensures that the 

final measure reflects the construct of interest as closely as possible (Sheatsley 1983, Rosas & 

Camphausen 2007).     

Previous measure development studies have demonstrated conformity to the stages of concept 

mapping originally described by Trochim in 1989.  However, there has been notable variation in 

how different studies have conducted each stage, suggesting some flexibility is acceptable with the 

methodology (Rosas & Ridings 2017).  The following chapter will therefore detail exactly how each 

stage of the concept mapping process was used to conceptualise adherence to exercise for MSK 

pain and create statements suitable for developing into items for a new measure of adherence.   
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Chapter 5. Conceptualising Adherence to Exercise for 
Musculoskeletal Pain 

5.1 Chapter Introduction 

Concept mapping methodology and the processes involved within each stage were described in the 

previous chapter and are summarised in figure 5.1 below. This chapter describes how concept 

mapping methodology was specifically used to conceptualise adherence to exercise for MSK pain 

and to identify statements suitable for development into items for a new measure of adherence to 

exercise for MSK pain.   

Figure 5.1 The stages of concept mapping 

 

5.1.2. Aims and Objectives 

The aims of this study were: 

1. To conceptualise adherence to exercise for MSK pain from the perspective of relevant 

stakeholders.  

2. To identify statements describing adherence that were most relevant for developing into 

items for a new measure of adherence. 

6. Utilisation
Item generation

5. Interpretation
Results interpretation workshop

4. Representation
Data analysis

3. Structuring
Sorting and rating tasks

2. Generation
Creation of statements by participants

1. Planning
Participant recruitment and focus prompt development
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5.2 Methods 

5.2.1 Ethical Considerations  

This study was sponsored by Keele University and received Health Research Authority (HRA) and 

NHS Research Ethics Committee (REC) approval, REC reference number: 17/LO/1831, 9th November 

2017 (Appendix 5A).   

5.2.1.1 Informed Consent 

Participants were required to sign a consent form before taking part in any of the three stages of 

the concept mapping study (focus group, online activity, or interpretation workshop, see appendix 

5B).   

5.2.1.2 Anonymity and Confidentiality 

Special consideration was given to the fact that focus group participation would not be completely 

anonymous as they were to be held in-person and the nature of the participants in each focus group 

was homogeneous, i.e., the participants would be identifiable as being patients with MSK pain, 

physiotherapists, or researchers.  This was made explicit in the participant information sheet and 

participants were asked to only use their first names on name badges during the focus groups, or 

to use a pseudonym if preferred.  Participants were also advised not to disclose personal 

information to other members of the group.  During the online activity, participants were provided 

with anonymous usernames and passwords so that they would not need to enter personal details 

such as their name or email address into the software.  All participant data were handled in 

accordance with the Health Research Authority (HRA) guidelines.   

5.2.2 Stage 1: Planning 

The primary activities in the planning stage were identifying and recruiting suitable participants and 

deciding on an appropriate focus prompt.   
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5.2.2.1 Identifying Participants 

As this study aimed to develop a measure of adherence to exercise for MSK pain, primarily for use 

in a research setting, it was important that the conceptualisation process involved the perceptions 

of all relevant stakeholders.  Namely: 1) patients who have experience of being recommended 

exercise for their MSK pain, 2) physiotherapists in clinical practice who recommend exercise to 

patients with MSK pain, and 3) researchers with expertise in the field of exercise for MSK pain 

and/or exercise adherence.  It was acknowledged that HCPs other than physiotherapists 

recommend exercises to their patients, such as occupational therapists and GPs.  However, 

physiotherapy was considered to be the clinical discipline that most routinely assesses and manages 

patients with MSK pain and predominantly uses exercise as a treatment intervention (Holden et al. 

2018).  Patients were included as it was critical that the conceptualisation of adherence was 

meaningful and relevant to the patients being prescribed exercise, as well as the HCPs prescribing 

it.  Furthermore, the resulting measure of adherence was intended to be via patient self-report, so 

it was vital that patients were involved in its development to increase its acceptability to the final 

end-user.  Researchers with relevant experience in the field were included as the resulting measure 

was initially intended for use in research.  As such, input from individuals who would be likely to 

use the adherence measure in future research would be invaluable to its development.   

The specific inclusion and exclusion criteria used for each stakeholder group are described below: 

Patient Participants 

Inclusion criteria: Adults aged 18 years or over who had been prescribed exercise for MSK pain 

regardless of whether it was delivered by a HCP (e.g., physiotherapist), trained lay representative 

(e.g., expert patient groups), or as part of a multi-disciplinary package of management.  While it 

was most likely that participants would have received their exercise recommendation from a 

physiotherapist, the exercise recommendation itself was not relevant to the study, instead, it was 

the patients’ experience of MSK pain and the prescription of an exercise intervention that were the 

important attributes.  Consequently, this inclusive definition of exercise prescription was adopted.   
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Exclusion criteria: Any professional role that would render the participant eligible for inclusion in 

either of the other participant groups.  This stipulation was made to ensure the input from this 

stakeholder group was purely from a lay patient’s perspective.    

Physiotherapist Participants 

Inclusion criteria:  A current Health and Care Professions Council (HCPC) registered and practising 

clinical physiotherapist responsible for the recommendation of exercise to patients with MSK pain. 

Exclusion criteria: A current research role of more than 0.5 full time equivalent, in which case the 

individual may have been eligible to participate in the study as a researcher.   

Researcher Participants 

Inclusion criteria: A researcher recently or currently involved in research related to exercise for MSK 

pain, MSK pain, or adherence to exercise.   

Exclusion criteria: A current clinical physiotherapy role of more than 0.5 full time equivalent, in 

which case the individual may have been eligible to participate as a physiotherapist.   

All participants were required to be able to understand spoken and written English for the purpose 

of communicating during the focus group.  Participants taking part in the focus group were also 

required to reside within a 30-mile radius of where the focus group was due to take place.  This was 

due to the limited funding available for reimbursing travel expenses.     

5.2.2.2 Sample size 

Participants are involved in the generation, structuring and interpretation stages of a concept 

mapping study.  It was decided that 10 participants were the optimum number to take part in a 

single focus group as part of the generation stage in order to gather sufficient depth of information 

while maintain optimum group dynamics (Stalmeijer et al. 2014, Sim & Wright 2002).  

Consequently, a target of 30 participants was set, with 10 from each stakeholder group (patient, 

physiotherapist, and researcher) participating in three separate focus groups during the generation 

stage.  All participants would then be invited to take part in the structuring stage.   
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For the interpretation stage, there was minimal guidance available as to the most appropriate 

number of participants.  Donnelly’s (2006) systematic review of 104 concept mapping PhD 

dissertations found that the number of participants was not reported in 55% of cases, with 8.6 being 

the mean average.  However, this figure was skewed due to one study using 112 participants.  

Therefore, the median figure of four participants may be a more useful guideline.  Rosas & Kane 

(2012) did not report the average number of participants from their pooled analysis of 69 published 

concept mapping studies, suggesting this figure is infrequently reported in concept mapping 

studies.  As the format of the interpretation stage is similar to a focus group (Kane & Trochim 2007) 

a maximum of 10 participants was considered optimum to maintain group dynamics.  As it was 

important to have equal representation of each participant type, a maximum of three participants 

from each stakeholder group would be permitted to take part.   

5.2.2.3 Recruitment 

The approach taken to recruiting participants to the study was influenced not only by the required 

number, but also the flexibility of the methodology.  Participants were required for three separate 

stages (generation, structuring, and interpretation), but the same participants did not need to take 

part in all stages (Kane and Trochim 2007).  While the practicalities of conducting a focus group 

meant that the generation stage would be limited to around 30 participants (10 for each 

stakeholder focus group), the online sorting and rating activity that formed the structuring stage 

could be completed by a potentially unlimited number of participants.  Although 30 participants 

had been identified as the optimum number to ensure reliability and validity of the data analysis, it 

would have been desirable to include a large and diverse sample of participants so that the resulting 

conceptualisation of adherence was as representative as possible.  Consequently, a survey 

approach using social media to distribute a hyperlink to take part in the study was considered, as 

this had previously been used to good effect (Hill et al. 2015).  However, it was not pursued for the 

following reasons:  
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• Recruiting potentially vulnerable patients from websites or forums they had visited to seek 

support for their condition was deemed unethical.  It would also be inappropriate to post 

on official charity websites as this may imply endorsement of the study to users of the site.  

• Recruiting participants online would mean there was no way of confirming the participant’s 

eligibility, or if the data submitted were from a legitimate participant. 

• This approach would not maintain evenness of participant numbers across the three 

stakeholder groups.  This could potentially lead to a skew towards the dominant group in 

the final adherence conceptualisation.  

• To maximise the potential of online recruitment, it would be advantageous if participants 

could complete the online rating and sorting activity as soon as they encountered the study 

advert, rather than experiencing a delay where motivation to participate could wane.  This 

method would have meant that demographic data could not be obtained from participants 

recruited online, as this facility is not part of the GlobalMAX™ software and would require 

the use of an additional link to a demographic survey.  This additional stage was considered 

to make the involvement too burdensome for participants and would result in low 

recruitment.  Without the demographic data, it would be impossible to describe whether 

this recruitment strategy had achieved the increased diversity in the participant sample 

that it was designed to.   

Participation in either the generation stage or structuring stage is a prerequisite for participation in 

the interpretation stage (Kane & Trochim 2007).  Consequently, recruitment for the interpretation 

stage involved inviting existing participants who had previously consented to be contacted about 

future stages of the study.       

Patients  

The following methods were used to identify and recruit patient participants into the study: 

1. Flyers advertising the study (appendix 5C) were distributed to patients who had been 

recommended exercise for MSK pain by their physiotherapist in the outpatient physiotherapy 
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clinic at the Robert Jones and Agnes Hunt Orthopaedic Hospital NHS Foundation Trust (RJAH). 

Posters advertising the study (appendix 5D) were also displayed in the clinic. 

2. Patients who had attended RJAH for physiotherapy led exercises classes for back and shoulder 

pain were told about the study and invited to take part by being provided with a flyer by the 

author when leaving the class.   

Patient recruitment was limited to one site to increase the likelihood that patients could attend the 

focus group as this was also held at RJAH.  Recruiting from multiple sites would have made the 

location of the focus group inconvenient for patients living further afield, potentially hindering 

recruitment and final participation in the planned focus group.  Furthermore, RJAH is a leading 

orthopaedic centre of excellence providing a comprehensive range of MSK services.  It was 

therefore highly suitable for recruiting participants to this study. 

Researchers 

The following methods were used to identify, invite, and recruit researcher participants into the 

study. 

1. Researchers known to the author and supervisory team within the School of Medicine at 

Keele University who had expertise in the field of exercise for MSK pain were sent an 

invitation via email (appendix 5E). 

2. Whilst the author was disseminating the results of the systemic review described in chapter 

3 at the Physiotherapy UK 2017 conference in Birmingham, eligible delegates were invited 

to email the author to receive further information about taking part in the study.     

3. First authors of studies containing a definition of adherence from the systematic review 

described in chapter 3 were invited to take part if correspondence details were provided in 

their publication.  

It was acknowledged that researchers would be unlikely to travel far to take part in the focus 

groups.  However, to improve the diversity of participants in these stages, it was necessary to recruit 

externally to the author’s host institution.  To facilitate participation from researchers external to 

Keele University, virtual attendance at the focus group was offered via the use of Google Hangouts 

Meet video conferencing software (Google Limited Liability Company 2017).  While the direct 
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invitation of researcher participants by the author may have introduced selection bias, this was 

mitigated by the benefit of being able to identify participants with the specific expertise required.  

Physiotherapists 

To achieve the required number of physiotherapist participants without disrupting NHS clinical 

services, it was decided that the focus group would need to take place at a single clinic to facilitate 

the physiotherapists’ attendance.  To avoid staff needing to take time out of clinic, the focus group 

was held during one of the staff meetings for the out-patients physiotherapy service at RJAH.  

Although this reduced the diversity of the participants, it did ensure that the desired number of 

participants took part with minimum disruption to services.   

5.2.2.4 Focus Prompt 

The focus prompt for this study needed to stimulate participants to generate statements 

concerning the meaning of adherence in the context of exercise for MSK pain.  Following a review 

of focus prompts from previously published concept mapping studies involving patients (Grieken et 

al. 2015, Hackett er al. 2015, McFall er al 2015), a list of potential focus prompts was drafted by the 

author.  The following focus prompt was then selected as most suitable by the author and 

supervisory team, which consisted of researchers and HCPs.    

“One aspect of adherence to exercise for musculoskeletal pain is…” 

However, during these discussions it was noted that participants may be unclear regarding what 

the word ‘aspect’ meant.  To ensure that the focus prompt would be meaningful to lay patient 

participants as well as physiotherapists and researchers, a Public and Patient Involvement and 

Engagement (PPIE) workshop was conducted with the School of Medicine’s Research User Group 

(RUG) to gather lay views on the interpretability of the focus prompt.  The overall acceptability of 

the proposed methodology was also explored through several activities that are described 

separately below.  The focus prompt was amended as below following feedback from the RUG: 

“Adhering to exercise for musculoskeletal conditions means…” 
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This revised prompt was then sent to six researchers known to the supervisory team who had 

previously taken part in a concept mapping study.  The researchers were provided with information 

about the study and invited to comment on the suitability of the focus prompt.  Their comments 

further reinforced earlier reservations that the term ‘musculoskeletal conditions’ may not be 

understood by lay participants.  Consequently, this was placed in brackets for the benefit of the 

physiotherapist and researcher participants, and the term ‘aches and pains’ added to aid clarity for 

lay patient participants.    

“Adhering to exercises for aches and pains (musculoskeletal conditions) means…” 

Despite the involved development of the focus prompt, there were still reservations that it may not 

stimulate the participants to generate statements relating to all aspects of adherence.  Although 

additional key word prompts could have been added as seen previously in the literature 

(Buchbinder et al 2007), following expert advice this was decided against, due to the potential bias 

it could introduce to the statements generated (CS Hammarlund, email correspondence, 13th 

September 2016). To further refine the focus prompt, it was therefore discussed with patient 

representatives, the process of which is described in detail below.       

5.2.2.5 Patient and Public Involvement and Engagement  

A PPIE workshop was held at Keele University with 10 members of the Keele University RUG who 

had received exercise recommendations for their MSK condition.  The workshop began with a short 

presentation from the author outlining the aims of the PhD, a basic overview of concept mapping 

methodology and the specific aims of the workshop.  The requirements of participants in the 

concept mapping study were then demonstrated to the RUG members by asking them to take part 

in three activities.  The first of which involved asking members what they understood the meaning 

of the terms ‘musculoskeletal’, ‘adherence’ and ‘therapeutic exercise’ to be and whether they were 

suitable to use with lay participants in the study.  The second activity involved providing members 

with the draft focus prompt and a single example of how it could be completed.  Members were 

then invited to create several of their own statements and share them with the group.   These 
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statements were recorded anonymously so they could be interpreted for their suitability post-hoc.  

Members were then asked to comment on the interpretability and suitability of the focus prompt 

for use with lay patient participants in the study.   

Members of the RUG expressed concerns that the term ‘musculoskeletal’ did not include all kinds 

of painful conditions and specifically excluded individuals with tendon, joint, or nerve pain.  It was 

suggested that an additional explanation of what the term ‘musculoskeletal’ includes should be 

added to the focus group instructions for the benefit of lay participants.  Alternatively, it was 

suggested the term could be replaced with “aches and pains”.  Initially, this phrase had not been 

adopted due to fears it may appear to trivialise participants’ MSK conditions.  It was also suggested 

that ‘musculoskeletal condition’ should be used rather than ‘musculoskeletal pain’, as the latter 

may exclude patients who have a functional problem in the absence of pain.  Musculoskeletal 

condition was preferred over ‘musculoskeletal problem’, which RUG members felt implied a 

condition that was not being managed satisfactorily by the patient.  When members of the RUG 

attempted to complete the focus prompt, it was evident that they were focussing on barriers and 

enablers to exercise adherence, rather than what exercise adherence meant.  Although it is 

acknowledged that adherence had previously been assessed by measuring enablers and barriers 

(Bailey et a. 2020), this was not the aim of this activity.  Consequently, the focus prompt was re-

worded as shown below, to encourage participants to think more about their own interpretations 

of exercise adherence.   

“Adhering to exercise for aches and pains (musculoskeletal conditions) means…” 

Furthermore, to reduce the likelihood of participants’ describing barriers to adherence, it was 

decided that as part of the introduction to the focus groups during the concept mapping study, the 

current WHO definition of adherence would be presented along with established barriers to 

exercise adherence derived from the literature.  It would also be stressed that the purpose of the 

focus group was to expand on what adherence meant, rather than to think of additional barriers to 

exercise adherence.  This process clarified the distinction between describing the meaning of 
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adherence rather than barriers to adherence and served to focus participants on the desired task.  

During the workshop, it was also observed that discussion took place between participants 

regarding their understanding of adherence, resulting in valuable qualitative data that would not 

usually be recorded during the generation stage of a concept mapping study.  Consequently, it was 

decided to audio-record the focus groups and have a member of the research team make 

anonymous field notes.  This allowed for useful data not initially formed into full statements to be 

recorded and revisited later in the focus group or used in additional analysis post-hoc.  This process 

was further supported by feedback from RUG members that they sometimes found it difficult to 

structure their ideas into the format of the focus prompt.  However, they were happy for the 

researchers to re-phrase their contributions, which the recording of the focus groups facilitated.         

During the PPIE consultation, there was a demonstration of the online sorting and rating task.  

Members were then presented with the rating instructions and asked to apply these to the 

statements they had previously created.  Members felt that the online activity was suitable 

although clear instructions would need to be provided.  To enhance the written instructions already 

developed for this activity, a study website was created, and the address provided to all 

participants.  A video tutorial was created on how to access and complete the online rating and 

sorting activity and posted on the website so participants could review it at any time.  Copies of all 

study documentation, such as the participant information sheet, were also posted on the website 

so participants could access them if required.  The timeline of the study was also described on the 

website, with information about which stage of the study was currently ongoing and when the next 

stage would start.  This was intended to improve participant engagement as participants were not 

necessarily taking part in all stages and the study was conducted over several months.  It was 

suggested by the RUG that the requirement for computer use should be made clear to potential 

participants before they consented to take part.  This information was added to the participant 

information sheet.  It was also decided to provide participants with the option of having the author 

come to them and provide a laptop computer and assistance using the online sorting and rating 
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software.  This would reduce the chance of individuals being excluded from the study due to a lack 

of computer or internet access, or poor computer literacy.   

The suitability and interpretability of the questions used for the rating activity were also assessed 

during the workshop.  In response to feedback, the opening to the two rating questions: ‘How 

important is…’  was changed to, ‘How important do you feel…’, to highlight to the participants that 

the ratings would be different for each participant and there was no right or wrong answer.   

5.2.3 Stage 2: Generation 

Traditional focus groups were used for the generation stage, while the GlobalMAX™ software was 

adopted for the more burdensome process of rating and sorting the statements in the structuring 

stage (see section 5.2.4 below).  Separate focus groups with each stakeholder group were 

conducted.  I.e., one focus group for the physiotherapists, one for the patients, and one for the 

researchers.  This approach was adopted firstly, to maintain manageable numbers within the focus 

groups, and secondly, to reduce the likelihood of participants experiencing intimidation or feeling 

that their contributions may be less valuable due to their differing roles, particularly patients, who 

may have felt that as lay people their contributions were not as useful as their professional 

counterparts (Streiner et al. 2015).  It was decided a maximum of 10 participants per focus group 

would be manageable in terms of facilitating the sessions.    

The physiotherapist and patient focus groups were held separately at the RJAH.  The researcher 

group was held at Keele University as several participants worked at the University and video 

conferencing facilities were available for those who were not able to attend in person.  All the focus 

groups were facilitated by the author with a member of the supervisory team assisting (AB).  Each 

focus group was planned to take no more than two hours to minimise the burden on the 

participants.  Participants were offered reimbursement for their travel costs. The schedule for the 

focus groups was as follows:   

1. Introduction – Through the use of a PowerPoint presentation, the facilitator provided a 

summary of the purpose of the focus group, background to the research, and the plan for the 
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focus group activity.  Questions were invited and general housekeeping announcements were 

made. 

2. Consent – signed consent forms were obtained from all participants after ensuring they had 

understood the requirement of the study.  The facilitator made it clear that the participants’ 

statements would be recorded anonymously and that the focus group would be audio 

recorded.  

3. An anonymous demographics questionnaire specific to the type of participant (researcher, 

physiotherapist, or patient) was distributed and completed by all participants (appendix 5F).   

4. The focus prompt was provided to all participants printed on paper and projected onto a 

screen.  Participants were asked to generate statements by completing the focus prompt in as 

many different ways as possible.  An example of how the focus prompt could be completed was 

provided.  Initially, participants were asked to generate their own ideas and to write their 

statements down without discussion with others.     

5. After 10 minutes of individual statement generation, participants were asked to share their 

statements verbally.  These were then displayed on the large screen so that all the participants 

could see each statement generated.  This process helped participants to think of additional 

statements while preventing duplication.  It also allowed the facilitator to ensure that the focus 

prompt had been understood by checking that the statements only referred to one element of 

adherence each and were not straying outside the purpose of the focus group.  Participants 

were reminded that all contributions were valid and that no criticism should be made of 

another person’s contributions.  The facilitator also ensured that no individual members of the 

group dominated the process and that everyone was given an opportunity to speak.  

Statements were frequently edited at this stage for clarity and consistency, but only with 

approval of the participant who offered the statement.   
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6. Participants continued to verbalise their statements until no new unique statements were 

generated.  Periodically, the facilitator recapped themes of generated statements to help 

facilitate further activity by the group.  The focus group was concluded once data saturation 

was reached, i.e., when no new unique statements were being created by the group.   

7. Once statement generation had ceased, participants were thanked for their involvement and 

provided with a brief explanation of how their statements would be used in the remaining 

stages of the study.      

8. Participants were then invited to stay for a short presentation explaining how to take part in 

the structuring stage of the study.  This included a demonstration of how to login to the Concept 

Systems Inc. Global MAX™ software and complete the online sorting and rating activity.  

Written instructions were also provided along with details of the study website where further 

guidance was available.   

9. Finally, participants were informed about the opportunity to attend the interpretation 

workshop and advised that invitations would be sent at a later date.  Contact details for the 

author were provided to all participants before leaving in case of any subsequent queries about 

the study.     

5.2.4 Stage 3: Structuring  

The structuring stage was completed separately to the generation stage and used the proprietary 

web-based software Global MAX™ by Concept Systems Incorporated, USA.  This method enabled 

participants to complete the rating and sorting activities at a time of their choosing within a 

specified period, and at any location where they had a computer with internet access.  

Furthermore, as participants in this stage did not need to have taken part in the preceding 

generation stage (Kane & Trochim 2007), recruitment of participants from a wider population was 

possible.  Prior to the statements being entered into the software for participants to rate and sort, 

they first had to be cleaned.  The cleaning process aimed to ensure that all duplicates were removed 
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and that the remaining statements were clear and comprehensible so that participants would be 

able to interpret their meaning correctly.  The cleaning process involved the following stages: 

1. Duplicate statements, or statements that clearly communicated the same meaning were 

removed. 

2. Statements that clearly did not relate to exercise adherence were removed. 

3. Remaining statements were corrected for grammar, spelling and overall clarity while preserving 

their original meaning. 

4. Compound statements (statements referring to multiple aspects of adherence to exercise) 

were split into separate statements that represented only one aspect of adherence. 

5. Technical language or terminology was changed to language more suited to a lay reader, or a 

suitable synonym was provided. 

6. Further statement reduction took place as described by Kane and Trochim (2007) to limit the 

total number of statements to 100.  This number was chosen as it was the maximum number 

of statements permitted by the GlobalMax™ software, but it was also considered that over 100 

statements would place an unnecessary burden on the participants.  This process consisted of 

removing statements with a similar meaning.  Potentially similar statements were identified by 

the author and presented to the supervisory team.  If there was consensus that the identified 

statements were similar, the statement judged to have the clearest meaning was retained.    

Once the statements had been cleaned, they were entered into the online software program, 

Global MAX™, by the author.  Participants were then sent an invitation via email to take part in the 

structuring stage.  The email contained a link to the Global MAX™ website where participants were 

able to obtain an anonymous username and password that provided access to the online rating and 

sorting activity.  This method of registration removed the need for participants to provide 

identifiable information such as an email address.  As the software was web based and the data 
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entered stored securely in remote servers hosted by CSI, participants were not required to 

download anything to their own computers.  Participants were asked to complete the activity within 

two weeks of receiving the email, but that the activity could be completed at any time and via 

multiple attempts if necessary.   

Once logged in, participants were required to provide consent.  They were then asked to indicate 

whether they were taking part as a patient, physiotherapist, or researcher and provide basic 

demographic information including sex, age, and ethnicity.  The first activity was the sorting activity.   

The participants were able to see all the statements written on ‘virtual’ cards on their computer 

screen.  Participants were instructed to group the statements according to how similar in meaning 

or theme they were to one another.  This was achieved by clicking and dragging a statement onto 

a virtual tabletop.  Participants were then able to add additional statements to create groups of 

statements.  Once all statements had been sorted, participants were asked to name the groups 

according to the meaning of the contained statements.  Participants were asked not to create 

groups of miscellaneous statements or statements they did not feel belonged in another group.  

Once all the statements had been sorted, the activity was completed, and the participants moved 

on to the rating activity.  

In the rating activity, participants were presented with a list of the previously generated statements 

and asked the following questions: 

1. How important do you feel each of the statements are in defining adherence to exercises 

for aches and pains (musculoskeletal conditions)? 

2. How important do you feel it is that each of the statements are incorporated into a new 

questionnaire that aims to measure adherence to exercises for musculoskeletal pain? 

Participants registered their answers by clicking a button that corresponded to a Likert response 

for each question.  The rating criteria of importance for a definition and inclusion in a measure were 

chosen as being most suited to achieving the study aims.  Several versions of the two questions 
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were drafted by the author with the final versions selected by the author and supervisory team 

following feedback from PPIE consultation.   

Question one allowed participants to prioritise the statements that they felt best described 

adherence to exercise for MSK pain, which would help achieve the study’s aim of conceptualising 

adherence to exercise for MSK pain.  Question two was used to establish which statements should 

be prioritised for development into items for inclusion in a new measure of adherence.  It was 

considered that participants may find it difficult to differentiate between the purpose of the two 

questions.  However, if stakeholders did perceive a statement’s importance differently for the 

purposes of defining adherence and measuring adherence, it was useful to establish this prior to 

creating items for the new measure.    

For ease of completion by the participants, a traditional Likert response option was used.  Originally, 

a 5-option Likert response scale was considered, as shown below: 

1 = Not important  

2 = Slightly important 

3 = Moderately important 

4 = Very important 

5 = Extremely important 

However, it was considered that all statements provided had some importance as they had been 

contributed by a relevant stakeholder.  It was therefore deemed inappropriate to have a completely 

negative response option such as ‘not important’.  Consequently, options 1 and 2 were grouped 

together as ‘not important or slightly important’.  It was also decided that a neutral response 

option, e.g., ‘neither important nor unimportant’ should be avoided to reduce a central tendency 

bias as this would not be useful for the purpose of creating concept maps (Kane & Trochim 2007).  

Consideration was given to the number of response options, with acknowledgement that a greater 

number was generally preferable to provide increased levels of differentiation while giving the 

option to collapse responses post-hoc should this be required.  However, more responses may 
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induce respondent fatigue and it was felt that participants may struggle to differentiate between 

the response options of slightly or moderately important when judging a statement.  It was also 

possible that participants would be reluctant to select the extreme anchors and demonstrate an 

end aversion bias, which would effectively render the responses as a 3-point Likert scale (Streiner 

et al. 2015)  Furthermore, when considering the layout of the online activity, with 100 statements 

in a list and a set of click response options similarly in a vertical list, there were concerns that an 

overly complex Likert response would be likely to induce satisficing behaviour.  This is where 

respondents provide merely satisfactory answers, such as selecting the same answer for all 

questions due to the time or cognitive burden required to complete the measure in a more optimal 

fashion (Streiner et al. 2015, Krosnick 1991).   Consequently, the following three option Likert scale 

was used.   

1 = Not important or slightly important 

2 = Quite important 

3 = Very important 

Once the online activity had finished, the participants’ data were quality checked according to the 

recommendation outlined by Kane and Trochim (2007).  This involved reviewing the participants 

anonymised sorting and rating choices for incomplete data or poor-quality data.  If a participant 

had logged in to the software and generated an anonymous username but not completed any 

sorting or rating activities, they were removed from the study.  If a participant appeared to have 

adopted a ‘yea saying’ approach to the sorting activity, e.g., statements were consistently grouped 

consecutively according to the order they were presented in the online software, this portion of 

their data was excluded from the analysis.  Likewise, if a participant rated large numbers of 

consecutive statements with the same response on the Likert scale, it was assumed this was a yea-

saying approach and that data was excluded from the analysis.  
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5.2.5 Stage 4: Representation 

The Concept System® GlobalMAX™ (Concept Systems Incorporated 2017) software was used to 

analyse the sorting and rating data to produce a series of visual representations, known as concept 

maps.  The main stages of the data analysis are shown in figure 5.2 with further detail provided 

below. 

Figure 5.2 Data analysis summary 

 

5.2.5.1 Similarity Matrix 

Using GlobalMAX™, matrices were calculated for each participant’s sort data for all 100 statements.  

The individual similarity matrices were then overlaid with each corresponding cell summed across 

all matrices to produce a combined group similarity matrix.   

6. Preparation of Data

Creation of concept maps, go zones, and reports

5. Bridging Analysis

Shows relationship between individual statement

4. Reliability Analysis

Stress index and total matrix reliability

3. Hierarchical Cluster Analysis

Groups statements according to frequency of sort

2. Multidimensional Scaling of Similarity Matrix

Represents frequency of sort as a distance

1. Creation of Similarity Matrix

Shows No. of participants sorting two statements together
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5.2.5.2 Multi-dimensional Scaling 

Multi-dimensional scaling was conducted using GlobalMAX™ software adopting the method 

developed by Kane and Trochim (2007) and described previously in chapter 4.   

5.2.5.3 Hierarchical Cluster Analysis 

Hierarchical cluster analysis was conducted using GlobalMAX™ software adopting the method 

developed by Kane and Trochim (2007) and described previously in chapter 4.   

5.2.5.4 Reliability Analysis 

The stress index was calculated as described by Kane & Trochim (2007).  In addition, total matrix 

reliability was calculated by using an analysis technique specifically designed for use with concept 

mapping studies originally described by Trochim (1993).  This statistic correlates the sort matrix for 

each individual participant with the total similarity matrix.  As such, it is analogous to intra-rater 

reliability, where the participants are the raters.  Individual correlations were averaged and then 

the Spearman-Brown correction applied (Trochim 1993, Rosas & Kane 2002). 

5.2.5.5 Bridging Analysis 

A bridging index for each statement and the mean bridging index for each cluster were calculated 

using GlobalMAX™ software adopting the method developed by Kane and Trochim (2007) and 

described in chapter 4.  Spanning analyses were also conducted in real-time during the 

interpretation stage and are described in more detail in section 5.2.6.  

5.2.5.6 Preparation of Data 

Using the analyses methods described above, the following concept maps and visual outputs were 

created:  

Point map: a map that shows the statements as they were located following multidimensional 

scaling. 

Cluster map: a map showing how the statements were grouped following the hierarchical cluster 

analysis. 
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Point rating map: a map showing the average statement ratings. 

Cluster rating map: a map showing the average cluster ratings. 

Go-Zones: bivariate graphs of statement ratings for different rating criteria or different stakeholder 

groups. 

Pattern matches: pairwise comparisons of the cluster ratings for different rating criteria or different 

stakeholder groups. 

5.2.6 Stage 5: Interpretation 

As one of the aims of this study was to conceptualise adherence from the perspective of all 

stakeholders, it was considered a priority to have equal representation from each stakeholder 

group in the interpretation stage.  All participants from the generation stage were invited to take 

part in the interpretation activity, which was held at Keele University.  This location was chosen as 

it would be most convenient for the participants.   

The interpretation workshop was facilitated by the author with a member of the supervisory team 

assisting with the primary role of taking field notes.  The workshop was audio-recorded so that 

participants’ comments could be reviewed afterwards if required.  Participants were gathered in a 

meeting room seated in front of a large screen connected to a computer.  This was used to present 

the analyses created during the previous representation stage.  The schedule for the interpretation 

workshop was as follows: 

1. Introduction – the facilitator provided a summary of the purpose of the interpretation 

workshop, a summary of the concept mapping study to date, and the plan for the workshop 

activities.  Questions were invited and general housekeeping announcements were made.  

2. The participants were provided with a printed list of the statements to refer to during the 

workshop.   The point map was then displayed on the large screen.  The spatial relationship 

between the statements on the map was explained to the participants.  Examples were given 

of statements in close proximity and those further apart.  Participants were given a brief period 

to become familiar with the point map.     
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3. Participants were then presented with the cluster map showing the cluster solution previously 

identified as most appropriate by the author.  Participants were invited to explore the 

statements belonging to each cluster.  A series of alternate cluster solutions were then 

presented ranging from three to eight.  Each cluster solution was explored in turn, starting with 

the three-cluster solution, and exploring how the clusters were divided and how this changed 

the statement content of the clusters with each iteration.  Participants were asked to discuss 

which cluster solution they felt was most appropriate.  To assist them further, the bridging map 

and spanning analyses were displayed, which identified whether statements were bridging 

(commonly sorted with distant statements) or anchoring (commonly sorted with nearby 

statements).  Unsatisfactory cluster solutions were gradually eliminated until a final ‘best fit’ 

solution was unanimously preferred by all participants.  The spanning analyses served as a 

useful tool during the interpretation activity to demonstrate how specific statements were 

sorted with others.  The spanning analyses could be calculated in real time during the workshop, 

meaning participants could review a statement and then request to see its spanning analysis to 

determine how it related to the other statements.  This improved the participants’ 

understanding of the concept map and therefore increased their confidence in determining the 

number of clusters in the final solution and the most appropriate cluster names.  Examples of 

spanning analyses are provided in figures 5.16 and 5.17.      

4. After selection of the final cluster map, participants were shown cluster name suggestions.  

These names were identified by using cluster name suggestions from participant’s individual 

sort data that most closely matched the composition of the clusters in the final cluster map.  

Participants were asked to review the suitability of the cluster names based on the themes of 

the contained statements.  Discussion around suggestions was facilitated by the author until a 

set of unanimously acceptable names were created.  
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5. Participants were presented with the two different point and cluster rating maps showing the 

importance rating scores for defining adherence and featuring in a new measure of adherence.  

Participants were asked to comment on the differences between the ratings. 

6. Participants were then shown pattern matching diagrams and go-zones to illustrate how the 

different stakeholder groups rated the clusters differently.  Participants were invited to 

comment on why they thought the differences may exist.   

7. Finally, participants were asked if they had any questions and advised that this was the end of 

the study.   Participants were thanked for their involvement and advised they would be notified 

of the publication of the study results in due course via the study website.    

5.2.7 Stage 6: Utilisation 

How the results of a concept mapping study are utilised depends on the original aims of the study.  

The aims of this study were to: conceptualise adherence to exercise for MSK pain; and prioritise the 

statements describing adherence that should be developed into items for a new measure of 

adherence.  The following section presents the results of the concept mapping study and describes 

how the study aims were achieved via the stated objectives.   

5.3 Results 

This section presents the results of the concept mapping study to conceptualise adherence to 

exercise for MSK pain.  The participant characteristics for the whole study are presented first, then 

the results from each stage of the concept mapping process.   

5.3.1 Participant Characteristics 

5.3.1.1 Generation Stage Participants  

In total, 28 participants took part in the generation stage: 8 patients, 12 physiotherapists and 8 

researchers, giving a ratio for participant types of 2:3:2 respectively.  As shown in table 5.1, patients 

involved in the study were predominantly retired (62.5%), female (75%) and over the age of 65 

(75%).  They reported a variety of MSK pain conditions and severities, although all of which were 
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chronic in duration (MSK pain lasting for three months or longer).  As a group, they had experienced 

a wide range of exercise recommendations.  All the patients were attending RJAH but resided in the 

West Midlands region of England or Welsh border regions near Oswestry.  The physiotherapists 

involved in the study were mainly under 46 years of age (75%), with over 10 years’ clinical 

experience (66%).  MSK pain patients made up at least 50% of their clinical caseload and they 

recommended exercise to at least 50% of these patients.  All the physiotherapists had received 

some post-graduate training in MSK pain, and 83% in exercise recommendation (see table 5.2).  The 

physiotherapists were all employed at RJAH.  The researchers involved in the study were mainly 

under 46 years of age (87.5%), with a range of experience from 3 years to over 15 years.  62.5% of 

the researchers were also physiotherapists but spent most of their time working in a research 

capacity rather than in clinical practice.  The researchers had shared expertise in exercise, treatment 

adherence and MSK pain (see table 5.3).  Six of the researchers were from five different universities 

in England, and two were from Australia.  
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Table 5.1 Demographic information for patient participants 

Total Participants n=8  n (%) 

Sex Female  
Male 

6 (75) 
2 (25) 

Age 36-45 
56-65 
66-75 
76-85 

1 (12.5) 
1 (12.5) 
5 (62.5) 
1 (12.5) 

Ethnicity White 
Asian/British Asian 

7 (87.5) 
1 (12.5) 

Employment Retired 
Employed doing usual job 
Unemployed 

5 (62.5) 
2 (25) 
1 (12.5) 

Location of pain last treated with exercise* Back 
Shoulder 
Foot or ankle 
Hip 
Neck 
Specific condition 
Knee 
Wrist or hand 

4 (50) 
4 (50) 
4 (50 
2 (25) 
2 (25) 
1 (12.5) 
1 (12.5) 
1 (12.5) 

Is the last episode of pain still present Yes 
No 

6 (75) 
2 (25) 

Duration of current pain* 13 months to 2 years 
Over 2 years 

3 (50) 
3 (50) 

Average pain score over the last week* (0-
10 scale) 

4  
5  
6  
7  
8  

1 (16.6) 
1 (16.6) 
1 (16.6) 
2 (33.3) 
1 (16.6) 

Previous episodes of this pain experienced* Yes 
No 

4 (66.6) 
2 (33.3) 

What kind of exercises recommended for 
this episode of pain** 

Joint specific, e.g., 
strengthening or stretching 
Aquatic 
Aerobic 
Postural 
Yoga 
Pilates 

 
8 (100) 
4 (50) 
3 (38) 
3 (38) 
1 (12.5) 
1 (12.5) 

*This question was only relevant to the six participants whose pain was still present 
**some participants provided multiple responses 
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Table 5.2 Demographic information for physiotherapist participants 

Total Participants n=12  n (%) 

Sex Male 
Female 

7 (58) 
5 (42) 

Age 18-25 
26-35 
36-45 
46-55 

2 (17) 
3 (25) 
4 (33) 
3 (25) 

Ethnicity White 
Asian/British Asian 

11 (92) 
1 (8) 

Years’ clinical experience 0 to 2 
6 to 10 
11 to 15 
More than 15 

2 (17) 
2 (17) 
1 (8) 
7 (58) 

Proportion MSK clinical caseload All 
More than 50% 

9 (75) 
3 (25) 

Patients issued exercise 
recommendations 

All 
More than 50% 

7 (58) 
5 (42) 

Staff grade Band 5 
Band 6 
Band 7 
Band 8a 

2 (17) 
4 (33) 
3 (25) 
3 (25) 

Post graduate training in MSK pain* Course/seminar 
Master’s Degree 
In-house 
Post grad Certificate 

9 (75) 
3 (25) 
8 (67) 
2 (17) 

Post graduate training in exercises* Course/seminar 
In-house 
None 
Master’s Degree 

8 (67) 
5 (42) 
2 (17) 
2 (17) 

*Some participants provided multiple responses 

 

  



114 
 

Table 5.3 Demographic information for researcher participants 

Total Participants n=8  n (%) 

Sex Female 
Male 

6 (75) 
2 (25) 

Age 26-35 
36-45 
46-55 

2 (25) 
5 (62.5) 
1 (12.5) 

Ethnicity White 
Mixed ethnicity 

7 (87.5) 
1 (12.5) 

Years’ experience 3 to 5 
6 to 10 
11 to 15 
More than 15 

2 (25) 
3 (37.5) 
1 (12.5) 
2 (25) 

Clinical role with patients Physiotherapist 
No 

5 (62.5) 
3 (37.5) 

Research area* Treatment adherence 
MSK pain 
Exercise 

4 (50) 
4 (50)  
3 (37.5) 

*Some participants provided multiple responses 

 

5.3.1.2 Structuring Stage Participants 

Table 5.4 describes the total number of individuals accessing the online activity.  These are 

individuals who logged onto the website, created user login details, and provided consent.  

However, several of these individuals did not provide any data for one or more of the activities or 

provided data of poor quality (determination described in more detail below), so were not included 

in the final analysis.  In total, 29 participants provided usable data for the sorting analysis, 28 for 

the definition rating analysis and 26 for the measure rating analysis.  Table 5.5 describes the 

number, type, and basic demographics of the 29 participants whose data was used in the final 

sorting analysis.  Most participants were white (93%) and female (72%), with the most common age 

range being 36-45 (34%).  The proportion of participant types was approximately 3:2:5 for the 

structuring stage (patient: physiotherapist: researcher). 
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Table 5.4 Participant numbers participating in online activity 

Activity Participants 
accessing 
online 
activity 

Participants 
not providing 
any data 

Participants 
excluded as 
data of poor 
quality 

Total 
participants 
excluded 
from analysis 

Total 
participant 
included in 
analysis 

Sorting 40 10 1 11 29 

Definition 
Rating 

40 11 1 12 28 

Measure 
Rating 

40 13 1 14 26 

  

Table 5.5 Demographic information for all participants 

Total Participants n=29 n (%) 

Role Patient 
Physiotherapist 
Researcher 

10 (34) 
6 (21) 
13 (45) 

Sex Male 
Female 

8 (28) 
21 (72) 

Age 18-25 
26-25 
36-45 
46-55 
56-65 
66-75 

1 (3) 
4 (14) 
10 (34) 
6 (21) 
4 (14) 
4 (14) 

Ethnicity White 
Mixed ethnicity 
Asian/Asian British 

27 (93) 
1 (3.5) 
1 (3.5) 

 

5.3.1.3 Interpretation Stage Participants 

Two patients, two physiotherapists, and two researchers took part in the interpretation workshop, 

all of whom had also taken part in the generation stage of the study.   

5.3.2 Generation Stage (Focus Groups) 

In total, 204 statements were generated from the focus prompt ‘Adherence to exercises for aches 

and pains (musculoskeletal pain) means…’, 62 from physiotherapists, 63 from researchers, and 79 

from patients (Figure 5.3).  This reduced to 111 following the removal of duplicates and non-

relevant statements, then 100 when similar statements had been combined.  Finally, any 

statements that had been phrased from the perspective of a physiotherapist or researcher were 

rephrased to be appropriate when read by a patient. For example, the following original statement, 
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Adherence to exercises for aches and pains (musculoskeletal pain) means understanding the 

patient’s needs. 

was reworded as follows, 

Adherence to exercises for aches and pains (musculoskeletal pain) means that your needs are 

understood. 

The final list of 100 statements generated can be found in appendix 5G and an example of a 

statement from each participant group is provided below: 

Physiotherapist group 

Adherence to exercises for aches and pains (musculoskeletal pain) means completing the 

appropriate amount of repetitions as prescribed. 

Researcher group 

Adherence to exercises for aches and pains (musculoskeletal pain) means the patient understanding 

the reason for the exercise prescription. 

Patient group   

Adherence to exercises for aches and pains (musculoskeletal pain) means being sure that the 

exercise is being performed correctly. 

 

Figure 5.3 Flow chart showing the statement processing 

 

 

Physiotherapist Group 
Statements

n=62

Researcher Group 
Statements

n=63

Total combined statements

n=204 

After removal of duplicates 
& non-relevant statements 

n=111

After combining similar 
statements n=100

Patient Group Statements

n=79 (inc. 2 added from 
field notes)
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5.3.3 Structuring Stage (Online Activity) 

A brief summary of the structuring stage (online sorting and rating activity) results are provided 

here with a more detailed presentation covered as part of the representation stage results.  The 

participants sorted the statements into between 4 and 18 distinct groups.  The mean number of 

groups the statements were sorted into was 9.  Table 5.6 shows the range and average number of 

groups that the participants sorted the statements into.  The results are shown for all participants 

combined and by participant type.   

Table 5.6 Number of groups the statements were sorted into by participants 

 All Participants Patients Physiotherapists Researchers 

Range 4, 18 5, 15 5, 11 4, 18 

Mean 9 9 8 10  

Median 9 9 8 9 

Mode 6 6 5 6 

 

The mean ratings from all participants for the importance of a statement defining adherence, 

ranged between 1.46 and 2.58 (median 2.01) out of 3.  For the importance of a statement being 

included in a new measure of adherence, the mean ratings ranged from 1.52 to 2.68 (median 2.01) 

out of 3.  A standard Pearson product moment correlation indicating the overall strength of 

correlation between the two rating criteria was calculated as r=0.84.   

5.3.4 Representation Stage 

5.3.4.1 Similarity Matrix and Multidimensional scaling  

Figure 5.4 shows the two-dimensional solution, or ‘point map’, for the multidimensional analysis of 

the participants’ sort data.  Each numbered dot represents one of the 100 statements that were 

sorted by the participants.  The distance between the statements indicates how frequently they 

were sorted together by the participants.    
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Figure 5.4 Point map or two-dimensional solution of the participants’ sort data 

 

 

5.3.4.2 Reliability Analysis 

The stress index was 0.3581 and the total matrix reliability was 0.96.  

5.3.4.3 Hierarchical cluster analysis 

Cluster solutions from three to eight were calculated.  To illustrate how the clusters merge or 

separate with the different cluster solutions, figures 5.5 to 5.8 show the point map with the 

statements grouped from four to seven clusters by different coloured polygons.  Cluster solutions 

higher than eight were not used as it was deemed too difficult to interpret the meaning of the 

cluster due to the reduced number of contained statements.  Cluster solutions with fewer than 

three clusters were less likely to reflect the number of different domains of adherence as this was 

fewer than the number of groups created by the any of the participants in the sorting stage.  The 

most appropriate final cluster solution was determined jointly be the research team and 

participants during the interpretation stage described in section 5.3.5.  
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Figure 5.5 Cluster map showing statements grouped into seven clusters 

 

In the six-cluster solution shown below in figure 5.6, the dark green cluster is formed by merging 

the dark green and grey clusters from the seven-cluster solution shown above in figure 5.5. 

Figure 5.6 Cluster map showing statements grouped into six clusters 

 

In the five-cluster solution shown below in figure 5.7, the red cluster is formed by merging the red 

and light green clusters from the six-cluster solution shown above in figure 5.5. 
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Figure 5.7 Cluster map showing statements grouped into five clusters 

 

In the four-cluster solution shown below in figure 5.8, the red cluster is formed by merging the red 

and light green clusters from the six-cluster solution shown above in figure 5.6. 

 

Figure 5.8 Cluster map showing statements grouped into four clusters 

 

5.3.4.4 Cluster names 

During the previous structuring stage, participants were asked to name their groups of statements 

created during the sorting process.  In the representation stage, the clusters can be named by taking 
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the group name from the group of statements sorted by an individual participant that most closely 

matches the final cluster content.  As an example, the closest matching statement group names 

have been applied to the six-cluster solution below (figure 5.9).    

Figure 5.9 Cluster names initially selected by matching cluster content 

 

 

 

5.3.4.5 Rating analysis 

During the structuring stage, participants were asked to rate each statement on a three-point scale 

(1 = not important or slightly important, 2= quite important, 3= very important).  For each 

statement, the participants’ rating scores were averaged.  Table 5.7 compares the mean cluster 

importance rating for defining adherence with the mean cluster importance rating for inclusion in 

a new measure of adherence for all participants.  The mean cluster importance ratings for inclusion 

in a new measure of adherence were compared for each participant type using a two-tailed t-test.  

The mean cluster importance rating was significantly different for each cluster except targets and 

specifics of exercise.    
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Table 5.7 Mean participant ratings for defining adherence and adherence measure 

Cluster Participant Mean 
Adherence 
Definition Rating 

Participant Mean 
Adherence 
Measure Rating 

t-value (level 
of significance 

1. Feedback from 
instructor/physiotherapist 

2.21 1.89 4.04 (p<0.002) 

2. Targets 2.19 2.07 1.23 (p>0.05) 

3. Specifics of exercise 2.30 2.23 0.72 (p>0.05) 

4. Patient understanding of exercise 2.20 1.99 2.73 (p<0.01) 

5. Extrinsic motivators/support 2.02 1.83 2.40 (p<0.05) 

6. Psychological approach 2.24 2.02 3.08 (p<0.005) 

*Bold denotes ratings that are not significantly different between groups 

 

Table 5.8 compares the mean cluster ratings between patients’ and physiotherapists’ ratings of the 

statements’ importance for being included in a new measure of adherence.  The mean cluster 

ratings are significantly different for each cluster except extrinsic motivators/support.  

 

Table 5.8 Patients’ and physiotherapists’ ratings for adherence measure 

Cluster Patient Mean 
Rating 

Physiotherapist 
Mean Rating 

t-value (level of 
significance) 

1. Feedback from 
instructor/physiotherapist 

2.45 1.98 4.40 (p<0.001) 

2. Targets 2.40 1.86 4.16 (p<0.001) 

3. Specifics of exercise 2.55 2.04 4.98 (p<0.001) 

4. Patient understanding of 
exercise 

2.44 2.01 5.13 (p<0.001) 

5. Extrinsic motivators/support 2.17 2.06 1.03 (p>0.05) 

6. Psychological approach 2.41 2.17 3.14 (p<0.005) 

*Bold denotes ratings that are not significantly different between groups 

 

Table 5.9 compares the mean cluster ratings between patient and researchers’ ratings of the 

statements’ importance for being included in a new measure of adherence.  The mean cluster 

ratings are significantly different for each cluster. 
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Table 5.9 Patient and researcher ratings for adherence measure 

Cluster Patient 
Mean Rating 

Researcher 
Mean Rating 

t-value (level of 
significance) 

1. Feedback from 
instructor/physiotherapist 

2.45 1.48 9.82 (p<0.001) 

2. Targets 2.40 1.97 3.71 (p<0.002) 

3. Specifics of exercise 2.55 2.11 3.27 (p<0.005) 

4. Patient understanding of 
exercise 

2.44 1.69  7.05 (p<0.001) 

5. Extrinsic motivators/support 2.17 1.49 7.32 (p<0.001) 

6. Psychological approach 2.41 1.70 8.21 (p<0.001) 

 

Table 5.10 compares the mean cluster ratings between researcher and physiotherapists’ ratings of 

the statements’ importance for being included in a new measure of adherence.  The mean cluster 

ratings are significantly different for each cluster except targets and specifics of exercise.  

 

Table 5.10 Researcher and physiotherapist ratings for adherence measure 

Cluster Researcher 
Mean Rating 

Physiotherapist 
Mean Rating 

t-value (level of 
significance) 

1. Feedback from 
instructor/physiotherapist 

1.48 1.98 4.12 (p<0.002) 

2. Targets 1.97 1.86 0.75 (p>0.05) 

3. Specifics of exercise 2.11 2.04 0.52 (p>0.05) 

4. Patient understanding of 
exercise 

1.69  2.01 2.97 (p<0.005) 

5. Extrinsic motivators/support 1.49 2.06 6.13 (p<0.001) 

6. Psychological approach 1.70 2.17 5.33 (p<0.001) 

*Bold denotes ratings that are not significantly different between groups 

 

Figures 5.10 to 5.15 show the statement ratings by all participants for each cluster of the six-cluster 

solution in the form of go-zones.  The numbered dots represent the statements contained within 

the cluster, the x axis represents the participants’ importance rating for the statement defining 

adherence and the y axis represents the participants’ importance rating for the statement’s 

inclusion in a new measure of adherence.  The graph is split into quadrants, with the mean 

importance rating for the measure of adherence determining the horizontal division and the mean 

importance rating for defining adherence determining the vertical division.  Consequently, 
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statements located in the green portion of the go-zones were rated with above average importance 

for both rating criteria.  Statements located in the green and orange portions were rated with above 

average importance for inclusion in a new measure of adherence.  A standard Pearson product 

moment correlation (r) was calculated to show the overall strength of correlation between the two 

rating criteria.      

Figure 5.10 Go Zone for cluster 1. Feedback from instructor/physiotherapist 

 

Figure 5.11 Go Zone for cluster 2. Targets 
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Figure 5.12 Go Zone for cluster 3. Specifics of the exercise 

 

Figure 5.13 Go Zone for cluster 4. Patient understanding of exercise 
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Figure 5.14 Go Zone for cluster 5. Extrinsic motivators/support 

 

Figure 5.15 Go Zone for cluster 6. Psychological approach 

 

5.3.4.6 Bridging analysis 

The mean bridging values for each cluster are shown in table 5.11.  The bridging values for individual 

statements are provided in tables 5.13 to 5.18 as part of the interpretation stage results.  A 

statement with a bridging index closer to zero is more likely to have been sorted with statements 
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close to it, whereas a statement with a bridging index closer to one is more likely to have been 

sorted with statements that are distant from it.  Clusters with bridging values closer to zero are 

more likely to contain statements whose content better represents the immediate vicinity of the 

map, whereas clusters with bridging values closer to one are more likely to contain statements that 

bridge the content from more distant parts of the map.  

Table 5.11 Mean cluster bridging values for each cluster 

Cluster Mean Cluster 
Bridging Value 

1. Feedback from instructor/physiotherapist 0.07 

2. Targets 0.41 

3. Specifics of exercise 0.11 

4. Patient understanding of exercise 0.25 

5. Extrinsic motivators/support 0.54 

6. Psychological approach 0.14 

 

Spanning analyses were prepared for multiple statements to assist in interpreting how they related 

to other statements in the concept map.  The thickness of the lines shown on the spanning analyses 

indicate how frequently the connected statements were sorted together by participants.  The 

thicker the line connecting the two statements, the more commonly the statements were sorted 

together.  The spanning analyses were used in ‘real time’ extensively during the interpretation stage 

at the request of participants to facilitate their understanding of the concept maps and the 

relationship between statements and clusters.  The following spanning analyses are provided as 

examples.  Figure 5.16 shows a spanning analysis of statement number 100, which was centrally 

located with a low bridging index (0.0). 
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Figure 5.16 Spanning analysis of a centrally located statement 

 

 

Figure 5.17 shows the spanning analysis of statement 4, which was peripherally located with a high 

bridging index (1.0).   

 

Figure 5.17 Spanning analysis of a peripherally located statement 
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5.3.5 Interpretation Stage 

5.3.5.1 Number of clusters 

During the interpretation stage, participants felt that the six-cluster solution was the best 

representation of the meaning of the statements contained within each cluster.  While a six-cluster 

solution has been used in examples above, it was not decided as the most appropriate 

conceptualisation of adherence until the interpretation stage.  When moving to a seven-cluster 

solution, the dividing of cluster 4, ‘patient understanding of exercise’, was felt to be unnecessary as 

there was insufficient difference in the meaning of the statements contained within the two new 

clusters.  When moving from a six-cluster to a five-cluster solution, the ‘feedback from 

instructor/physiotherapist’ cluster was merged with the ‘targets cluster’.  The patient participants 

in particular, felt that losing the cluster representing the HCP’s input into the relationship was 

detrimental to the construct of adherence and should therefore remain.  All participants agreed 

that the two-way communication between the patient and expert (HCP) was an important 

component of adherence and should be represented with its own cluster.  

5.3.5.2 Cluster naming 

Table 5.11 shows the original cluster names generated during the structuring stage (provided in the 

example in figure 5.9 above) and the final versions created during the interpretation stage.  The 

original cluster names were assigned during the representation stage based on CSI Global MAX™ 

software’s match of the clusters with the participant’s sort group that had the most similar 

composition of statements.  The final cluster name was assigned after participants viewed and 

discussed the contents of the various clusters during the interpretation workshop.    
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Table 5.12 Cluster name changes 

Cluster 

number 

Original cluster name  Final cluster name 

1 Feedback from 

instructor/physiotherapist 

Communication with expert 

2 Targets Targets 

3 Specifics of the exercises How exercise is prescribed 

4 Patient’s understanding of exercise Patient knowledge and understanding 

5 Extrinsic motivators/support Motivation and support 

6 Psychological approach Psychological approach and attitudes 

 

Feedback from instructor/physiotherapist was changed to, communication with expert.  This was 

because participants felt that the communication between the therapist and patient was a two-

way process, not just instruction or feedback from the HCP.  Specifically, the process of shared 

decision making was highlighted as being an important part of the therapy process.  It was also 

discussed that it did not need to be a physiotherapist who was involved with the therapeutic 

process, however, from the patient participants’ perspective, it did need to be someone with 

expertise in exercise recommendation.  The patients’ perception of the level of expertise of the HCP 

involved with their care was described as influential in their decision of whether to adhere to the 

exercises or not.   

Targets was acceptable to all participants as a suitable description for this cluster. 

Specifics of the exercises was changed to, how exercise is prescribed.  Patient participants felt that 

exercise recommendations should contain specific details concerning the parameters of their 

exercise recommendations.  This included elements such as numbers of sets and repetitions, 

duration, and frequency of the exercises.  While these components were less valued by the 

physiotherapist and researcher participants, the mode of delivery of the exercise recommendations 

was unanimously important and should therefore be reflected in the cluster name.  The mode of 

delivery related to issues such as: whether the exercises were verbally explained by the HCP; 

whether supporting written material was provided; whether the exercises were practised by the 
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patient under supervision of the HCP to ensure fidelity; whether visual aids, such as online videos 

were available; and whether routine follow up and progression of the exercises was available.   

Patient’s understanding of exercise was changed to, patient knowledge and understanding.  This 

was to incorporate statements within the cluster that not only related to the patient’s 

understanding of how to perform the exercises being recommended, but also: what the benefits of 

performing the exercises are; what the consequences of not performing the exercises are, how the 

exercises will actually make a change to their condition, the level of understanding they have about 

their MSK problem; and their understanding of their health generally and the impact of any 

comorbidities.   

Extrinsic motivators/support was changed to, motivation and support.  The term extrinsic was 

dropped as it was felt to be confusing and unsuitable for lay person use.  It was also inappropriate 

as the cluster contained statements relating to intrinsic components of motivation and support.  

Participants felt the cluster related more generally to matters that facilitate or assist in adhering to 

exercise 

Psychological approach was changed to, psychological approach and attitudes. The term 

‘psychological approach’ was supported by the patient participants in preference to the suggestion 

of ‘psychological factors’, as it more clearly described a therapeutic methodology or tactic to 

facilitate adherence, which integrated the statements within this cluster.  Attitudes was added as 

it was felt this highlighted the importance of the patient’s perspective in the therapeutic 

relationship, not just the prescriber’s. 

5.3.5.3 Final cluster map 

Following the interpretation stage, the final cluster solution of six was confirmed with modifications 

to the cluster names following input from the participants.  The final cluster map for adherence to 

exercise for MSK pain from the perspective of patients, physiotherapists, and researchers is shown 

in figure 5.18. 
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Figure 5.18 Final cluster map of adherence to exercise for MSK pain showing participants’ chosen 
cluster names 

 

 

5.3.5.4 Statements grouped by cluster  

Tables 5.13 to 5.18 lists the 100 statements contained within each cluster from the final six cluster 

solution.  The bridging value for each statement is also provided (B value). Statements that have a 

bridging index closer to zero are considered to be anchors (see section 4.7.4).  

Table 5.13 Cluster 1. Communication with expert 

No. Statement derived from the seeding statement: Adhering to exercise for aches 

and pains (musculoskeletal conditions) means… 

B Value 

1 agreeing exercise targets with upper and lower limits 0.07 

32 having exercises that are related to a specific goal or target 0.05 

34 recognising an individual's physical capacity 0.14 

53 an individual's needs are understood 0.14 

54 having an individualised prescription, not a 'one size fits all' prescription 0.08 

64 having consistent communication from health care practitioners 0.03 

87 having a suitable review process 0.07 

90 receiving updates that the exercise is still relevant/appropriate, especially over 

longer time frames 

0.01 
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Table 5.14 Cluster 2. Targets 

No. Statement B Value 

2 having clear instructions (e.g., a DVD or YouTube video) 0.41 

20 being able to respond to triggers (e.g., increasing pain, reducing pain, or 

stiffness) 

0.44 

36 doing as many exercises as symptoms allow 0.31 

41 achieving the prescribed intensity 0.38 

46 being able to compensate for missed exercises 0.29 

48 achieving a target exactly 0.43 

52 attendance at appointments 0.26 

56 avoiding specific exercises as indicated 0.44 

80 achieving an adequate dose 0.16 

83 achieving a goal within a specified timeframe 0.68 

85 doing enough to produce a positive change 0.75 

96 not modifying the exercise programme 0.22 

 

 

Table 5.15 Cluster 3. How exercise is prescribed 

No. Statement B Value 

7 having the opportunity to ask questions about the exercise programme 0.07 

9 sticking to the agreed plan 0.25 

10 performing the exercises with the correct technique 0.07 

19 sticking to the prescribed limits 0.07 

22 completing the appropriate amount of reps and sets as prescribed 0.03 

24 doing the exercises as instructed 0.02 

25 being able to prioritise some exercises over others 0.14 

33 performing the exercises on a regular basis 0.27 

43 being able to experience the exercises with the health care professional first 0.08 

45 completing the exercises at the appropriate tempo 0.05 

63 accurately replicating the exercises 0.13 

66 completing the appropriate amount of exercise time as prescribed 0.09 

73 following a very specifically defined exercise plan 0.08 

81 remembering the prescription 0.09 

82 attendance at classes 0.22 

88 utilising aids and equipment when provided 0.09 
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Table 5.16 Cluster 4. Patient knowledge and understanding 

No. Statement B Value 

3 understanding the dosage of the exercise 0.20 

8 having exercises that are lifestyle and environment appropriate 0.13 

16 having a knowledge of what is happening to the body 0.32 

17 that an individual's exercises are age appropriate 0.03 

18 understanding when not exercising or resting is appropriate 0.25 

23 understanding how to do the exercises properly 0.19 

29 knowing the condition/ailment 0.27 

31 sticking to a routine 0.24 

39 being able to interpret a physical response (e.g., stretch or pain) 0.28 

47 knowing what time of day is best for certain types of exercises, conditions, or 

outcomes 

0.22 

51 being active in decisions for continuing exercise 0.15 

55 understanding the reason for doing the exercises (e.g., reducing pain, increasing 

strength or movement) 

0.27 

57 having realistic expectations of the timescale needed to see change 0.32 

59 taking into account other conditions that an individual may have (e.g., diabetes) 0.04 

60 knowing the exercise is evidence-based 0.39 

62 making exercising a habit 0.34 

65 having confidence in the health care professional providing the exercise 

prescription 

0.35 

68 understanding the different requirements of short-term exercise plans (e.g., 

post-surgical) versus long-term exercise plans (e.g., chronic pain) 

0.36 

72 having a plan for when and where to exercise 0.20 

74 being able to interpret changes in pain during and after the exercises 0.24 

76 an individual being able to monitor their own physical condition 0.25 

84 continuing with the exercises in the long term 0.35 

92 understanding how the exercises will help with the condition 0.32 

97 understanding how to progress (make harder) or regress (make easier) the 

exercises when appropriate 

0.24 
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Table 5.17 Cluster 5. Motivation and support 

No. Statement B Value 

4 doing any exercise is better than no exercise 1.00 

5 getting appropriate feedback on whether the exercise is being done correctly 0.71 

26 having a range of tools to choose from to help (e.g., exercise buddies, online 

resources) 

0.57 

27 being able to self-manage the condition 0.41 

38 being able to self-assess 0.43 

50 adapting exercise targets as life's demands change 0.18 

58 having the skills/confidence to resume the exercises after a break 0.54 

67 an individual learning from their own experience 0.25 

70 understanding the consequences of non-adherence 0.71 

71 involving family/friends to determine if the exercises are being done 

satisfactorily 

0.43 

75 getting timely reminders/prompts (e.g., text messages or videos) 0.63 

77 seeing the benefit of doing the exercise 0.51 

78 doing more than you currently do 0.85 

86 considering the psychological benefits of exercise 0.54 

91 achieving an end goal not just the intermediate steps 0.38 

94 monitoring over an appropriate time frame (e.g., acute injury-short term or 

chronic pain-long term) 

0.61 

98 monitoring the pain 0.56 

99 having a support network 0.34 
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Table 5.18 Cluster 6. Psychological approach and attitudes 

No. Statements B Value 

6 actively committing to exercise 0.28 

11 having meaningful goals 0.22 

12 having a reward system (e.g., ticking off exercises when completed) 0.12 

13 an individual's fears/concerns are understood 0.14 

14 adopting a positive mental attitude 0.07 

15 being motivated to do the exercises 0.06 

21 being empowered 0.15 

28 being willing to prioritise exercise 0.29 

30 understanding milestones 0.13 

35 demonstrating behaviour change not just the performance of specific exercises 0.12 

37 having belief in the exercises that are being used 0.30 

40 being able to overcome barriers to exercise 0.15 

42 maintaining behaviours that facilitate exercise 0.15 

44 being 'onboard' with the exercises 0.16 

49 understanding the importance of motivation 0.19 

61 having the motivation to undertake exercise 0.08 

69 seeing exercise as a challenge not a chore 0.09 

79 integrating/embedding the exercises into everyday life 0.16 

89 having achievable goals 0.11 

93 having the confidence to exercise 0.09 

95 being motivated to self-manage the condition 0.13 

100 that an individual's expectations are understood 0.00 

 

5.4 Discussion 

This study aimed to conceptualise adherence to exercise for MSK pain from the perspective of 

relevant stakeholders, obtain a comprehensive list of statements describing adherence from the 

perspective of relevant stakeholders, and prioritise the statements that should be developed into 

items for a new measure of adherence.  It is the first conceptualisation of adherence to exercise for 

MSK pain using a recognised mixed methods approach and including key stakeholders of patients, 

physiotherapists, and researchers.  A six-cluster concept map was determined to be the most 

appropriate conceptualisation of adherence to exercise for MSK pain (figure 5.18).  The six domains 

of adherence identified by the clusters were: 1. Communication with expert, 2. Targets, 3.  How 

exercise is prescribed, 4. Patient knowledge and understanding, 5. Motivation and support, and 6. 
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Psychological approach and attitudes.  Each cluster contains stakeholder generated statements that 

were deemed to be related by the participants and therefore describe that domain of adherence.  

Participants’ importance rating of the statements was used to identify the statements from each 

cluster that were considered most important for developing into items for a new measure of 

adherence (see figures 5.10 to 5.15).        

5.4.1 Participants 

A previous systematic review of 104 concept mapping dissertations showed that the median 

number of participants for the generation stage was 32, the structuring stage: sorting 27, rating 26, 

and the interpretation stage 4 (Donnelly 2016).  Studies aiming to develop measurement tools have 

involved as few as 14 participants (Rosas & Camphausen 2007) and those related to healthcare, as 

few as 20 (Roos et al. 2013).  Consequently, the number of participants in the present study is 

consistent with other concept mapping studies, measure development studies, and in line with 

recommendations related to the reliability and validity of the methodology used.  

The most common age range for the researcher and physiotherapist participants was 36 to 45, 

which fits with the UK median age of 40 (Statista 2020).  The patient participants were notably older 

with the most common age range being 66 to 75.  This may be because participants were required 

to attend the focus group during the day, which may have prevented involvement of younger 

patient participants due to work or childcare commitments (physiotherapists and researchers 

invariably participated as part of their occupational role).  However, the prevalence of MSK pain 

peaks at 62% in the over 75 age group (Fayaz et al. 2016).  Therefore, it could be expected that any 

representative sample of MSK pain patients would have more participants of older age.  

Furthermore, according to a survey of 279 patients receiving physiotherapy for MSK pain in the UK, 

the most common age is 50-70 years (Hills & Kitchen 2007), which is comparable to participants in 

the present study.  The mean age of participants across the 57 studies reporting these data in the 

systematic review of adherence to exercise for MSK pain was 51 (Bailey et al. 2020).  This suggests 

that the patient participants in the concept mapping study were older than the average age of 
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participants who have previously taken part in studies about adherence to exercise for MSK pain.   

Consequently, this could impact on the relevance of the conceptualisation of adherence to younger 

MSK pain patients.  However, there is no evidence available to suggest that individuals’ views about 

adherence to exercises for MSK pain change with age.  Furthermore, evidence relating to whether 

exercise adherence behaviours are different between younger and older individuals is also 

conflicting (Putri et al. 2019, Lee et al. 2020). 

While the physiotherapists’ staff grades ranged from band 5 to 8A (NHS 2021) suggesting a range 

of experience, all but two had received post-graduate training in MSK pain and exercise 

rehabilitation.  This may be due to the fact they were recruited from a specialist orthopaedic 

hospital and as such were more likely to have specialist training or expertise in MSK pain 

management.  This was also reflected in the majority of their patients having MSK pain and exercise 

being used with the majority of cases, which made them particularly suitable for involvement in the 

study.  The researcher participants as a group had expertise and experience in treatment 

adherence, MSK pain, and exercise.  This made them highly suitable for taking part in the study.  

Consequently, the participants involved in the present study represented a valid source of data for 

the purposes of conceptualising adherence to exercise for MSK pain.      

5.4.2 Reliability and Validity 

The stress index for the analysis in the present concept mapping study was 0.3581, which is within 

the recommended values for concept mapping.  Meta-analysis of published concept mapping 

studies has shown that the stress index will be between 0.205 and 0.365 in 95% of cases (Trochim 

1993).  The more recent pooled analysis by Rosas & Kane (2012) found that 95% of the 69 concept 

mapping studies published between 2002 and 2012, had stress indices that fell within the 95% 

confidence interval established by Trochim (1993).  Stress values in concept mapping studies are 

typically higher than those found in multidimensional scaling (Rosas & Kane 2012).  It has been 

suggested that a high stress index in concept mapping may indicate that the sort data is too complex 

to be represented in two-dimensions, or that there was high variability in the way that participants 
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sorted the statements (Kane & Trochim 2007).  Similarly, a lower stress index is usually obtained 

when there are more participants sorting more statements concerning a construct with a simple 

structure that is generally agreed upon (Kane & Trochim 2007).  The stress index of this study 

suggests that the location of statements in the point map are a good representation of how the 

statements were sorted by the participants.  It is therefore appropriate to draw conclusions 

regarding the conceptualisation of adherence based on the placement and clustering of statements 

in the maps.       

The individual to total matrix reliability was 0.96.  This statistic is not routinely calculated in concept 

mapping studies (Rosas and Kane 2012), despite being one of several reliability statistics 

recommended by Trochim in 1993.  This is possibly because the recommendations were not 

published other than in conference proceedings, and the statistical calculations have not been 

incorporated into the proprietary software most used in concept mapping studies.  Analysis of 69 

concept mapping studies found that the corrected mean total matrix reliability was 0.96 (95%CI, 

0.95-0.96) (Rosas & Kane).  This indicates that the reliability of the sort data between participants 

in this study is high and concurrent with most published concept mapping studies.      

5.4.3 Sorting 

The participants generated a total of 100 unique statements describing adherence to exercise for 

MSK pain by completing the focus prompt.  Data suggests the 95% confidence interval for the mean 

number of statements in published concept mapping studies is between 92 and 100 (Rosas & Kane 

2012).  However, there is likely to be a considerable ceiling effect with this statistic, as the maximum 

number of statements that can be used with the CSI Global MAX™ software is 100.   

Participants sorted the statements into between 4 and 18 groups, with no significant difference 

between participant types in the number of groups that statements were sorted into.  The most 

common number of groups sorted was 6.  This is the same as the number of clusters in the final 

cluster map solution.  This supports the final conceptualisation of adherence via the concept map 

as being representative of the way all the stakeholder participants in this study grouped the 
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statements describing adherence.  The mean and median number of groups identified in Rosas & 

Kane’s pooled analysis (2012) was 11 and 10 respectively, with 9 groups formed by the patient 

participants in the Jordan et al. (2013) study used to create a health literacy scale.  These findings 

are similar to the mean and median of 9 from the present study, suggesting the methodology has 

been applied consistently.               

5.4.4 Rating  

The Pearson product moment correlation between the two rating criteria for all the statements 

was 0.84.  This may suggest that participants were not distinguishing between the two rating 

criteria of importance for defining adherence and importance for inclusion in a new measure of 

adherence.  Alternatively, it may be that participants felt that statements which were important for 

defining adherence were also important for including in a new measure.  However, when comparing 

the mean cluster ratings between the three participant types for each cluster, significant 

differences were observed.  In the importance rating for including in a new measure of adherence, 

there was only agreement in mean cluster rating for one cluster between patients and 

physiotherapists, two clusters between researchers and physiotherapists, and zero clusters 

between patients and researchers.  This suggests that participants perceived the clusters to have 

differing levels of importance depending on whether they were a physiotherapist, researcher, or 

patient.  This highlights the importance of including the perspective of all relevant stakeholders in 

the conceptualisation of adherence.  If all stakeholders had not been included in this process, it is 

likely that different statements would have been identified as most important.  This would have 

impacted on which statements were then used in the new measure of adherence to exercise for 

MSK pain described in the next chapter.  Furthermore, this may explain why previous measures of 

adherence to exercise have not demonstrated adequate validity (McLean et al. 2017) as they have 

not included the opinions of all relevant stakeholders in their development.      

The use of the go-zones to identify statements with above average ratings for importance for each 

cluster achieved the aim of prioritising the statements that should be developed into items for a 
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new measure of adherence.  Using this approach ensured that all clusters in the conceptualisation 

would be represented in the new measure of adherence.  If the mean rating for the statements had 

not been calculated for each cluster and only for all statements, this may have led to some clusters 

not being represented in the new measure, as their statements may not have received a high 

enough mean importance rating.   

5.4.5 Comparison with Other Studies 

A recent study used NGT to identify domains of adherence identified from a previous systematic 

review of exercise adherence measures (McLean et al. 2017) that should be included in the 

measurement of adherence to exercise for MSK pain (Mallett et al. 2020).  The study included 

clinicians, researchers, patients, and service managers with experience of exercise and MSK pain.  

Twenty-three domains were identified that the participants interpreted to represent two distinct 

categories, 1. those which quantify the amount of exercise adherence, and 2. those which explore 

factors that influence exercise adherence and allow some understanding of the patient experience 

(Mallett et al. 2020).  The first of these categories compares with the content of the how exercise is 

prescribed cluster from the current conceptualisation.  The second domain potentially consists of 

two elements, with the latter being comparable to the patient knowledge and understanding 

cluster.  However, the ‘patient experience’ element is represented in most of the clusters of the 

concept mapping conceptualisation, as are ‘the factors that influence exercise adherence’.   

From the NGT study, five domains were chosen unanimously for inclusion in the measurement of 

exercise adherence, these have been paired with statements from the current conceptualisation to 

highlight the similarities (see table 5.19).  These similarities support the appropriateness of the 

current conceptualisation of adherence, which also identified additional domains via the six clusters 

and offers a greater description of their meaning via the 100 statements.   
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Table 5.19 Comparison of adherence domains in this study and the 2020 study by Mallett et al.  

Nominal Group Study of Adherence Domains 

(Mallett et al. 2020) 

Statement and (Cluster) from the Concept 

Mapping Conceptualisation of Adherence 

The patient’s perspective of both the amount 

and frequency of exercise completed 

Recognising an individual's physical capacity 

(Communication with expert) 

Or 

Understanding the dosage of the exercise 

(Patient knowledge and understanding) 

The accuracy of exercise completion Accurately replicating the exercises         

(How exercise is prescribed) 

The patient’s perception of their ability to 

complete exercise despite other commitments 

Being willing to prioritise exercise 

(Psychological approach and attitudes) 

Or  

Having a plan for when and where to exercise 

(Patient knowledge and understanding) 

Their understanding of the benefits of exercise Understanding how the exercises will help 

with the condition  

(Patient knowledge and understanding) 

Self-motivation of the patient during exercise Being motivated to do the exercises 

(Psychological approach and attitudes) 

 

 

The definitions and conceptualisation of adherence explored in the systematic review described in 

chapter three, further help to position the current conceptualisation.  The most common definition 

of adherence describes how it is the extent to which the patient’s behaviour corresponds with the 

recommendations (WHO 2003).  This leads one to compare the patient’s behaviour with the 

exercise recommendation when determining adherence.  A notion that is further reinforced when 

considering that adherence is most commonly measured by recording the patient’s exercise 

frequency with an exercise diary and the level of adherence is determined by calculating the 

percentage of actual exercise completed versus the recommended level (Bailey et al. 2020).  This 

perception of adherence is best captured by the how exercise is prescribed cluster, which includes 

statements such as, completing the appropriate amount of reps and sets as prescribed, doing the 
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exercises as instructed, and sticking to the agreed plan.  However, the current conceptualisation 

considers these elements to fall within just one cluster or domain of adherence, with the construct 

of exercise adherence actually consisting of a further five relevant domains.   

These findings align with previous research that suggests adherence to exercise is a multi-

dimensional construct including such behaviours as attending appointments, actively participating 

in rehabilitation activities, and avoiding potentially harmful activities (Kolt et al. 2007).  While such 

domains of adherence had not been specifically identified until now, statements from the clusters 

such as, attendance at appointments, achieving an adequate dose and understanding when not 

exercising or resting is appropriate, align with the behaviours previously described by Kolt et al. 

(2007).   

It has been established that many synonyms are used for adherence reflecting the different ways 

in which the term can be applied.  Compliance and adherence have been seen to reflect the patient-

HCP interaction (Bailey et al. 2020), which has clearly been identified as important in the present 

conceptualisation by the existence of the cluster, communication with expert.  However, the 

importance of this relationship not being an entirely paternalistic one with the use of language such 

as concordance and therapeutic alliance has previously been established (Horne et al. 2005).  This 

has also been reflected with statements such as, being empowered and an individual’s needs are 

understood.  

It has also been proposed that compliance should be used more in the context of efficacy trials 

where the exercise intervention is pre-determined, whereas adherence relates more to the 

application of exercise in ‘real-life’ or pragmatic effectiveness trials (McKay & Verhagen 2015).  It 

therefore considers the individual’s role in interpreting the appropriateness of the intervention and 

external influences on their behaviour, such as the environment or society (McKay & Verhagen 

2015, Bailey et al. 2020).  The findings of the concept mapping study reflect these important 

qualities of adherence with statements such as, recognising an individual’s physical capacity, having 
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exercises that are lifestyle and environment appropriate and adapting exercise targets as life’s 

demands change.   

The definition presented by Frost et al. (2017) is one of the few to include measurable parameters 

of adherence, namely, frequency, duration, intensity, and accuracy.  These qualities are 

represented in the present conceptualisation with statements such as, performing the exercises on 

a regular basis, completing the appropriate amount of exercise time as prescribed, completing the 

exercises at the appropriate tempo, and performing the exercises with the correct technique.  

However, they only represent one of the six domains identified: how exercise is prescribed.  The 

identification of a further five domains support the notion alluded to by McKay and Verhagen 

(2015) above, that adherence is a more complex measurement than simply comparing with a 

reference standard intervention dose. 

Further support for the domains identified in the present study can be found in the work of 

Meichenbaum & Turk (1987), who discuss the importance of active cooperation and the attitude of 

the patient.  This is clearly represented in the psychological approach and attitudes cluster, with 

contained statements such as, actively committing to exercise, adopting a positive mental attitude, 

and being able to overcome barriers to exercise.  Similarly, the patient as an active decision-making 

partner with the HCP has also been identified as important (Carr 2001).  This can be seen 

represented in statements such as, being active in decisions for continuing exercise.  In addition, 

the following factors have been identified as influencing adherence: goal setting, promoting self-

regulation, monitoring behaviour, providing feedback, providing videos of exercises, and refresher 

sessions (Jordan et al. 2010, Nicolson et al. 2017).  These factors correspond closely with the 

following statements, having meaningful goals, being able to self-manage the condition, being able 

to self-assess, an individual being able to monitor their own physical condition, getting appropriate 

feedback on whether the exercise is being done correctly, and having clear instructions (e.g., a DVD 

or YouTube video). 
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In summary, the present conceptualisation of adherence to exercise includes many elements 

already identified as relevant to the construct in previous studies.  However, it significantly expands 

on the currently available definitions and elaborates on the nature of the multidimensional 

structure in a way that has previously not been achieved.    

5.4.6 Strengths and Limitations 

This is the first conceptualisation of adherence to exercise for MSK pain to include key stakeholders, 

specifically, the perspective of patients with MSK pain.  Existing definitions have been created with 

input only from researchers or HCPs or not been specific to adherence to exercise for MSK pain 

(Sackett & Haynes 1976, WHO 2003, Frost et al. 2017).  This is also the first study since the 

‘Symposium on Compliance with Therapeutic Regimens’ in 1974 (Sackett & Haynes 1976) where 

the primary aim was to define adherence (Bailey et al. 2020). 

The concept mapping methodology used to conceptualise adherence was particularly suitable as it 

combined the qualitative and quantitative data analysis in a merged approach rather than applying 

consecutive, separate analysis to the same data, as can be the case with some mixed methods 

approaches.  This is in accordance with the complementary approach to mixed-methods research 

recommended by Sale et al. (2002).  Concept mapping also allowed for all stakeholders’ 

perspectives to be equally valued in the conceptualisation process.   The methods used have been 

described in a detailed and transparent fashion, in-line with available published recommendations 

(Rosas & Kane 2012).  This is particularly important with an emerging methodology such as concept 

mapping, where standard protocols are less well defined and reporting detail highly variable.  The 

reliability and validity parameters of this study were comparable to other published concept 

mapping studies and available recommendations (Kane & Trochim 2007, Rosas & Kane 2012) 

A limitation of this study is that participants were predominantly white, meaning the findings may 

not be generalisable to all ethnic groups.  Male participants were also underrepresented in both 

the patient and researcher groups involved in the statement generation stage.  The geographical 

representation of the patient and physiotherapist groups were also limited due to the requirement 
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of being close to, or working at, the hospital where the focus groups took place.  However, the 

statement generation process proceeded to saturation and there is no evidence to suggest more 

statements could have been generated were the participants from more varied areas of the UK, or 

that geographical location impacts adherence.  

As the patient participants were self-selected, this may mean they were more likely to be advocates 

of exercise as an intervention for MSK pain and demonstrate higher levels of adherence.  This may 

have led to their input in the conceptualisation of adherence being skewed towards a positive 

perception of the construct.  However, as the conceptualisation concerned identifying what 

adherence was rather than whether patients should or actually did adhere, it is unlikely that this 

affected the results.     

5.4.7 Implications for Research and Clinical practice 

The mean cluster ratings for the adherence measure shown in table 5.6 show that cluster number 

two, ‘targets’ and three ‘specifics of the exercise’, were rated as most important by all participants.  

Table 5.6 also highlights that these two clusters were the only ones that were not rated significantly 

differently by participants for the two ratings criteria.  This would suggest that of all the domains 

identified in the conceptualisation, these two are consistently the most importance for all 

stakeholders.  The prioritisation of the ‘targets’ cluster is expected as target setting is an established 

method in the management of MSK pain (Jordan et al. 2010).  However, a focus on the specifics of 

the exercises is often avoided by HCPs as the evidence to support the use of one exercise in favour 

of another is limited, with the literature suggesting that the type of exercise advised is unlikely to 

influence outcomes (Babatunde et al. 2017, Booth et al. 2017).  However, it is clear, detail about 

exercise is valued by patients and likely to be influential in their levels of adherence.  This is shown 

in tables 5.7 and 5.8, where patients rated these two clusters as significantly more important than 

researchers or physiotherapists.  As such, it would be advisable for HCPs to consider the level of 

information and detail they include with any recommendation of exercise to patients to optimise 

adherence.   
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The following statements were contained within the ‘targets’ and ‘specifics of the exercise’ clusters: 

achieving the prescribed intensity, attendance at appointments, completing the appropriate 

amount of reps and sets as prescribed, attendance at classes, accurately replicating the exercises, 

and completing the appropriate amount of exercise time as prescribed.  These statements echo the 

parameters that are used to define adherence by the majority of studies concerning adherence to 

exercise for MSK pain (Bailey et al. 2020) and the only other definition of adherence to exercise for 

MSK pain (Frost et al. 2017).  Consequently, it would be advisable for HCPs to consider including 

the following information with an exercise recommendation to optimise adherence: the number of 

sets and repetitions, the amount of exercise time, and the intensity of the exercise, while ensuring 

and emphasising the accuracy of the exercise replication by the patient and their commitment to 

attending appointments or classes.  The same consideration should be given to the development 

of any exercise protocols to be used in research studies.  Such an approach should serve to align 

the expectations of HCPs and patients regarding exercise recommendation, thereby improving 

therapeutic alliance, adherence, and outcomes.           

The ratings results in tables 5.8 to 5.10, showed how the different participant types rated the 

importance of some clusters differently.  While this does not impact on the conceptualisation of 

adherence from the perspective of the number of clusters or the contained statements, it does 

affect the statements that are prioritised for use in the new measure of exercise adherence 

described in the next chapter.  The identification of these differing perspectives highlights the 

importance of including the individual stakeholder groups in the conceptualisation.  It also supports 

the use of the concept mapping methodology, which is flexible enough, yet sufficiently robust to 

uphold individual stakeholder’s input throughout the process, ensuring it is represented in the final 

output.  Furthermore, the methodology’s ability to analyse the data by participant type, has 

established the potential for dissonance concerning exercise adherence in the relationships 

between: HCPs and patients; researchers and participants of studies; and researchers and 

physiotherapists.  Conceptualising adherence by combining the perspectives of these stakeholders, 
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not only provides the foundation for developing a valid and robust measure of adherence but 

unifies the language of adherence to facilitate the communication, relationships, and subsequent 

outcomes between each group.         

Future studies should aim to establish whether the application of the conceptualisation of 

adherence in the design and implementation of exercise protocols in research studies and exercise 

recommendations provided to patients, results in improved adherence levels and outcomes.  Such 

investigations would of course require a valid and reliable measure of adherence to establish any 

such effects.  For example, the conceptualisation of adherence could be used to educate HCPs to 

understand how adherence is viewed differently by patients and how the way in which exercises 

are prescribed to patients may affect their adherence.  The six-clusters of the conceptualisation 

could form a ‘quality checklist’ to ensure that the patient/HCP interaction optimises exercise 

adherence (see table 5.20).  Such a checklist could also be applied to the development of study 

protocols that aim to investigate adherence to exercise for MSK pain.      
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Table 5.20 Suggestions of how the clusters of the adherence conceptualisation could be used to 
optimise exercise adherence 

Cluster 

number 

Cluster name Relevant HCP activity to optimise 

adherence based on cluster content 

1 Communication with expert • Make the patient feel that their 

needs have been understood 

• Individualise the exercises to the 

patient 

• Schedule a review method and 

maintain channels of 

communication 

2 Targets • Give specific guidance regarding 

the quantity or dosage of 

exercise required 

3 How exercise is prescribed • Provide the opportunity for the 

patient to practise and 

demonstrate the exercises, and 

provide feedback 

4 Patient knowledge and 

understanding 

• Provide information concerning 

the patient’s condition, how the 

exercises will benefit them, and 

the likely outcomes, including 

timescales. 

• Provide information on how to 

modify the exercises in response 

to a change in symptoms 

(regression and progression) 

5 Motivation and support • Explore suitable methods of 

facilitating motivation, such as, 

using reminders, involving family 

members, or arranging a review 

6 Psychological approach and attitudes • Explore potential barriers to 

exercise with the patient 

 

5.4.8 Conclusion 

Adherence to exercise for MSK pain was conceptualised as a multi-dimensional construct.  The 

different dimensions were named according to the meaning of the statements contained within 

them: communication with expert; targets; how exercise is prescribed; patient knowledge and 

understanding; motivation and support; and psychological approach and attitudes (see figure 5.18). 
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This is the first conceptualisation of adherence to exercise for MSK pain to include key stakeholders, 

specifically, patients with MSK pain. This was achieved using a robust methodology that combined 

qualitative and quantitative data analysis while preserving the representation of all stakeholders’ 

perspectives in the final conceptualisation.    

The statements rated as important from each cluster were identified for further development into 

items for the new measure of adherence.   This will enable a measure of adherence to exercise to 

be developed where for the first time, the items are grounded in the stakeholders’ perceptions of 

adherence.   

The following chapter describes how statements were selected for developing into items, the 

process of item development, the creation of additional demographic questions, and the 

preliminary testing of the new measure.    
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Chapter 6. Development of a New Measure of Adherence: The 
Adherence To Exercise for Musculoskeletal Pain Tool (ATEMPT)  

6.1 Chapter Introduction 

This chapter describes the stages used to develop statements from the concept mapping study into 

items for a new measure of exercise adherence within a questionnaire suitable for obtaining data 

to assess the psychometric properties of the new measure.  From this point, the final set of items 

is referred to as the Adherence To Exercise for Musculoskeletal Pain Tool (ATEMPT), and the full 

document consisting of the demographic questions and the ATEMPT, is referred to as ‘the 

questionnaire’.   

The development of the questionnaire was an iterative process with five stages (figure 6.1), 

summarised here and described fully below.  Stage one explains the process of statement selection 

using the results from the concept mapping study.  Stage two describes the methods used to 

develop the statements into items.  Stage three explores possible response options to the items 

and justification for the type chosen, the demographic questions included in the questionnaire, and 

consideration of the overall layout of the questionnaire.  Stage four describes the pilot testing of 

the questionnaire with a PPIE focus group and the changes in response to the feedback obtained.  

Stage five describes the cognitive interviews used to further evaluate the items and subsequent 

modifications made.  Finally, the conceptual framework of the resulting measure is considered and 

the implications this has for the method of testing the new measure.     
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Figure 6.1 Flowchart outlining the stages of development for the new measure of adherence 

 

 

6.2 Stage 1: Statement Selection 

6.2.1 Introduction 

The aim of the statement selection process was to ensure that the measure contained items that 

reflected each domain of adherence to exercise for MSK pain from the perspective of all 

stakeholders.  

6.2.2 Method 

This was achieved using the go-zones described in the previous chapter to identify statements that 

were rated as having above average importance for each cluster (domain) of adherence for each 

Stage 1: Statement Selection

The most appropriate statements were selected using results from the concept mapping 
study

Stage 2: Item Development 

Selected statements were re-written as items

Stage 3: Questionnaire Development

Item response options, demographic questions, and general layout were determined 

Stage 4: Pilot Testing: Focus Group

Feedback was sought on the draft version of the questionnaire via a PPIE focus group

Stage 5: Pilot testing: Cognitive Interviews

Feedback was sought on the items via cognitive interviews
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stakeholder group (see section 5.3.4.5).  The following criteria were used to identify relevant 

statements:   

1. Statements in the green or orange section of the physiotherapists’ measure go-zone (i.e., 

the statement was rated with above average importance for being included in a measure 

of adherence by physiotherapists). 

2. Statements in the green or orange section of the researchers’ measure go-zone (i.e., the 

statement was rated with above average importance for being included in a measure of 

adherence by researchers). 

3. Statements in the green or orange section of the patients’ measure go-zone (i.e., the 

statement was rated with above average importance for being included in a measure of 

adherence by patients). 

4. Statements in the green or orange section of the all-participants’ measure and definition 

go-zone for each of the individual clusters (i.e., statements from each of the six clusters 

rated with above average importance for being included in a measure of adherence by all 

participants). 

These criteria ensured that the statements rated above average for importance in a measure of 

adherence by physiotherapists, patients, and researchers for each cluster (or domain) of adherence 

would be included in the item development process.  This was important as the measure needed 

to reflect all the domains for adherence from the perceptions of the end users of the measure in a 

‘real world’ setting.   

Go-zones for individual stakeholders’ ratings were used so that statements from each stakeholder 

group would have an equal chance of being included in the item development process.  If only the 

go-zone for all participants had been used, it is possible that statements rated as important by the 

stakeholder groups with a smaller number of participants in the rating stage (patients or 

researchers), may not have been represented in the orange or green zones (i.e., rated as above 

average for importance by all participants).  This may have resulted in the items featuring in the 

final measure of adherence not being an accurate representation of all the stakeholders’ generated 

conceptualisation of adherence, thereby limiting the measure’s intended construct(s).  Similarly, 
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go-zones for each cluster were used to ensure that statements from all the previously identified 

domains of adherence were included in the item development process.    

6.2.3 Results 

Fifty-six of the original 100 statements (appendix 6A) met at least one of the four criteria above.  

The list of statements was deemed large enough as it contained statements from each cluster of 

the adherence concept map and represented the top-rated statements for inclusion in a measure 

by each stakeholder group.  The list of statements was not deemed to be too large at this first stage, 

as it was anticipated there would be further reductions during the development process due to 

duplication or poor clarity once developed into items.  The new measure of adherence would also 

undergo item reduction following analysis of the results from testing with a large patient sample.   

6.3 Stage 2: Item Development 

6.3.1 Introduction 

The main aim of the item development was to maintain as much of the original language and 

meaning of the statements as possible, while creating items that could be easily understood and 

answered.  This was important to maintain the input of each stakeholder group into the final 

construct(s) measured by the tool.  The 56 statements selected using the rating data were rewritten 

in the first-person from the perspective of a patient (given the intention to develop the tool for self-

completion by patients with MSK pain).  This was done by changing as little as possible of the 

original wording and by adding as few words as possible.  The aim was to create a statement from 

the perspective of the patient that responders could indicate their agreement with using a Likert 

scale.  For example, the statement:  

- ‘Understanding the dosage of the exercises’  

was rewritten as: 

- ‘I understand the dosage of my exercises’ 
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Literature concerning questionnaire development identifies many potential challenges that could 

result in a respondent providing an answer that is not representative of their actual opinion 

(Streiner et al. 2015, de Vet et al. 2011, Sim & Wright 2002).  The following section describes these 

issues and the steps taken to reduce the likelihood of them being introduced during the 

development of the new adherence measure. 

6.3.2 Interpretability 

At a very basic level, the questions need to be understood by the respondents.  As many of the 

items were derived from patients using their own language and phrasing during the focus groups, 

it was anticipated that the meaning of the statements would be retained where only minor 

modifications had taken place to re-phrase them as items.  In addition, during the focus groups, 

participants had the opportunity to have the meaning of statements clarified when they were 

offered by others in the group but were perhaps not understood by all.  The author, acting as the 

focus group facilitator, was also cognisant that statements provided by researchers or 

physiotherapists may need to be reworded to make them more suitable for lay people (patients).  

Consequently, where terminology was used that may potentially obfuscate the meaning of an item, 

an equivalent lay term was provided in brackets when rewritten as an item.  During the focus 

groups, the author also frequently clarified statements provided by participants, by paraphrasing 

and repeating back to the participant to confirm the meaning and intention had been understood.  

This understanding of the statements’ meanings facilitated the subsequent item writing process.  A 

question checklist was also developed (appendix 6B) from the relevant literature (Streiner et al. 

2015, de Vet et al. 2011, Patrick et al. 2011) to reduce ambiguity in the structure of the items.  For 

example, the checklist item, ‘avoiding culturally specific terms’ led to the statement, “I am on-board 

with the exercises I have been prescribed” being changed to, “I am in agreement with the exercises 

I have been prescribed” as it was unclear if the term ‘on-board’ would have the same meaning in 

all cultures.   
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6.3.3 Recall Bias 

Consideration was also given to the behaviour recall required by the participants.  Items in 

questionnaires or measures often require a respondent to recall opinions, feelings, or events that 

took place in the past.  Several issues have been identified with the ability of an individual to recall 

events.  Most significant is that individuals frequently forget events ever occurred at all, 

additionally, when events are remembered, the timing of the event is often distorted.  Telescoping 

describes when an event occurred before a time period specified in a question, but the responder 

remembers it occurring during the time period (Streiner et al. 2015).  This is especially relevant for 

chronic conditions such as MSK pain, where patients may have a generic memory for a group of 

events (periods of pain or medical appointments) and are unable to recall specific events accurately 

(Means et al. 1989).   

Recall issues related to MSK pain are further compounded due to the fluctuating nature of the 

symptoms.  An example is when asked to recall average pain levels, responders often ignore the 

periods when they had no pain, which inflates their average pain score (Stone et al. 2004).  They 

are also most influenced by the latest episode of pain and the most intense pain experiences, which 

can further distort the reporting of average pain scores.  It is possible that this may also be 

applicable to exercise levels, especially if the individual’s engagement with exercise is linked to their 

pain levels.   

The majority of the statements generated by participants did not specify any particular time period.  

When rewriting the statements as items, time periods were deliberately left out so as not to incur 

the potential inaccuracies of recall bias.  However, this potentially could lead to confusion in 

responders.  For example, the item, “I attend my exercise classes as instructed” could be answered 

negatively if the patient had not been able to attend in the last week, despite attending consistently 

on several occasions beforehand.  Arguably however, the measure would still be reflective of the 

responder’s current state of adherence and therefore the data would still be of value.   
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Given the potential for responders to have experienced multiple or long-term episodes of MSK pain, 

and potentially have been recommended multiple exercise plans at different time-points, it was 

decided to add clarification at the start of the questionnaire in the completion instructions, that the 

items should be answered with respect to the current episode of MSK pain and the latest 

recommended exercise plan.  

6.3.4 Satisficing 

In addition to concerns regarding recall bias, responders may adopt a ‘satisficing’ approach, where 

they provide merely satisfactory answers due to the time or cognitive burden required to complete 

the measure in a more optimal fashion (Krosnick 1991).  Responders may achieve this by employing 

various strategies, for example: by simply endorsing the status quo in their answers; by selecting 

the same answer for each item; by selecting the middle option on a Likert scale, or the don’t know 

option; or by choosing completely at random (Streiner et al. 2015).  To reduce the likelihood of 

responders adopting such an approach, the cognitive and time burden of completing the measure 

should ideally be kept to a minimum.  However, the number of items in the initial version of the 

ATEMPT combined with the demographic questions, presented a potential time burden to 

participants.  To mitigate this, the time taken to answer each question was assessed during the pilot 

testing stage so that an accurate estimation of completion time could be included in the 

questionnaire’s instructions to foster realistic expectations in the responder.  The time required to 

answer each individual question was also explored with patients during the focus group and 

cognitive interview field testing.   

6.3.5 Social Desirability Bias 

Social desirability bias is where a respondent unknowingly provides an answer that would generally 

be perceived as preferable to the true response (Edwards 1957).  When this approach is adopted 

intentionally, it is referred to as ‘faking good’ (Oppenheim 1966).  Similarly, respondents may adopt 

a ‘faking bad’ approach, the purpose being to inflate the perception of their progress by faking good 

in a subsequent measurement (Berg 1976).  This is known as the ‘hello - goodbye’ effect (Streiner 
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et al. 2015).  As the ATEMPT is aiming to measure exercise that has been recommended to help 

with a health problem, it can be presumed that it would be socially desirable to comply with said 

exercise recommendations.  If the items of ATEMPT induce respondents to answer in a socially 

desirable way or adopt a faking good approach, there is a risk that ATEMPT confounds exercise 

adherence with social desirability.  For the testing of ATEMPT (described in the next chapter), 

ATEMPT was distributed as a self-completion questionnaire that was returned anonymously, this 

reduced the likelihood of social desirability bias affecting the responses (Nederhof 1984). 

6.3.6 Quality Checking the Items 

Following a review of the literature, a 20-point checklist was constructed to identify common issues 

that may adversely affect the functioning of the new items.  Once the new items had been drafted, 

they were scrutinised against the checklist to ensure their readability and comprehensibility was 

optimised (Streiner et al. 2015, De Vet 2011, Patrick et al. 2011, De Vaus 2001).  A sample of some 

of the questions are provided below with the full checklist in appendix 6B.  

1. Are there any double-barrelled questions that are asking two things? 

2. Do any of the questions contain terms that have multiple meanings (e.g., fair or just)? 

3. Do the questions contain any vague predicates (such as: many, often or rarely)? 

4. Does the question impose a high memory load on the reader (e.g., with frequent use of ‘ifs’, 

or ‘nots’ or requiring several words to be kept in mind? 

5. Is the purpose and face validity of the question so obvious that it is likely to induce bias (e.g., 

social desirability)? 

To ensure that the newly drafted items had retained the meaning of the original statements as 

closely as possible, a tracking document was created that was independently reviewed by two 

members of the supervisory team (MH and AB).  The tracking document displayed all the original 

statements that had been selected for inclusion in the measure, the cluster to which they belonged, 

and their iterations at the different stages of development.  An example of the tracking document 

including a selection of items can be seen in appendix 6C.   
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6.4 Stage 3: Questionnaire Development 

6.4.1 Response Option Selection 

Due to the structure of the focus prompt used in the focus groups, the statements provided by the 

participants were in the form of a description of exercise adherence.  It was anticipated that 

ATEMPT would measure a respondent’s adherence by assessing the extent to which they agreed 

with the items when considering the exercise programme they had been recommended for their 

own MSK problem.  As such, ATEMPT was asking for an attitudinal response, which would likely lie 

on a continuum, rather than being categorical, such as ‘yes’ or ‘no’.  Therefore, a scaled response 

option was deemed more appropriate, and a Likert scale was chosen (De Vaus 2002).  The literature 

discussed below regarding the use of Likert scales were used to create five possible response 

options.  These were presented at the PPIE focus group described in section 6.5.3 for feedback 

before the final format of the ATEMPT was decided.   

6.4.1.1 Likert Scales 

Likert scales are bipolar in nature, as such they tend to be used to measure agreement, with 

disagreement as one pole and agreement as the other (Likert 1952).  Written anchors are provided 

for each response option that describe the level of agreement or disagreement.  This contrasts with 

similar scales, such as adjectival and visual analogue scales (VAS), which tend to measure the degree 

or level of a state on one pole (de Vet et al. 2011).  Using an agree/disagree continuum, via a Likert 

scale for ATEMPT, is a more appropriate response option as respondents are being asked about a 

belief or attitude toward a statement about adherence.  This requires a bipolar response option so 

that the statement can rated in one direction or another (Taherdoost 2019).  The use of this format 

provided a simple, unambiguous, consistent response option and required the least alterations to 

the original statements in order to develop them into items.  This minimal intervention to create 

the items also reduced the potential influence of subjectivity and bias from the research team 

potentially impacting on the validity of the items.   
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6.4.1.2 Developing the Likert Scale for ATEMPT 

Streiner et al. (2015) identify two important considerations when designing Likert scales.  Firstly, 

ensuring that the descriptors are appropriate for the question and secondly, identifying a suitable 

label for the middle of the scale.  By using an agreement Likert scale for the ATEMPT, it was possible 

to address the first issue by using one question (to what extent to do you agree with the following 

statements?) and the same descriptors for each item, thus reducing the respondent burden and 

potential for confusion or mistakes.  The second issue was considered as part of deciding on the 

structure of the Likert scale.  The use of a Likert scale with an even number of responses and the 

absence of a neutral central option would force the respondent to select either positive (agree) or 

negative (disagree) options, effectively polarising their response (Willits et al. 2016).  However, 

potentially this could artificially create opinions that do not necessarily exist, as respondents are 

forced to identify with one pole of the scale.  To avoid this, the use of a separate ‘don’t know’ option 

was considered to allow respondents to indicate a neutral response.  This option was rejected due 

to the nature of the items; respondents should be able to demonstrate a level of agreement with 

an attitudinal statement and including a ‘don’t know’ option may have encouraged satisficing 

responses.  However, it was conceded that not all items may be applicable to every respondent, for 

example, the item ‘I am exercising for the recommended amount of time’ may not apply if the 

patient’s exercise prescription was based on the number of repetitions, rather than the total time 

spent exercising.  This was discussed with the PPIE group during the pilot testing stage (see section 

6.7.1), and the feedback was that ‘neither agree nor disagree’ was an acceptable surrogate for both 

‘not applicable’ and ‘don’t know’ response options.  It was acknowledged that ‘neither agree nor 

disagree’ reflects a lack of a strong opinion either way, rather than a lack of relevance but it was 

deemed an acceptable compromise given the small number of items that would not apply to all 

respondents.  Furthermore, due to the length of the questionnaire, there were concerns that 

adding a ‘not applicable’ option would lead to satisficing responses where respondents select the 

same answer for all questions to minimise the effort (Taherdoost 2019).  Therefore, an uneven 
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number of response options was selected with equal positive and negative responses and a central 

neutral option.  A five option Likert response was chosen, as it was felt that a three-option structure 

would not give adequate response flexibility for each pole (Willits et al. 2016).  Conversely, it was 

felt respondents would be unlikely to be able to discriminate their levels of agreement or 

disagreement if asked to do so on a seven option Likert scale (Joshi et al. 2015).   

6.4.1.3 Consideration of Biases 

Respondents are generally reluctant to select the extreme ends of a scale, as there is a tacit 

acknowledgement that mitigating or extenuating circumstances are common, and this reduces the 

chances of an absolute opinion being appropriate (Cheung & Renswold 2000).  This can create an 

end-aversion bias or central tendency bias, which can reduce the sensitivity and reliability of a scale, 

as a seven-point scale effectively becomes a five-point scale (Streiner et al. 2015).  For this reason, 

anchors indicating absolute states were avoided, for example, ‘strongly agree’ was used rather than 

‘always agree’.   

While it has been demonstrated that response scales with fewer than seven options may have 

reduced reliability (Nishiasato & Torri 1970), a balance between the risk of losing data by having 

too few options, must be balanced against the risk of increasing respondent burden and frustration 

by having too many options.  Having five points rather than seven also meant it was easier to select 

appropriate adjectives to have anchors for all answer options.  Potentially with a seven response 

Likert, finding suitably clear adjectives for the additional two options may have been challenging.  

This may have resulted in electing to leave some options blank or only anchoring the ends of the 

scale.  Likewise, finding enough space to have anchors on a seven-point scale may have created 

challenges for the layout of the questionnaire or its aesthetics.  Respondents are likely to select 

anchored options more than non-anchored ones (Frisbie & Brandenburg 1979) thus affecting the 

scale’s validity.  Furthermore, having all points of a scale labelled has been shown to improve 

respondent satisfaction (Dixon et al. 1984) and therefore potentially reduce the incidence of 

respondent satisficing.  Numbers, such as ‘1, 2, 3, 4, 5’ or ‘-2, -1, 0, +1, +2’ were not added to the 
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adjectives because respondents are less likely to select answer options with anchors that use 

negative integers (Mazaheri & Theuns 2009).  This could adversely affect the variability of responses 

elicited by the measure. 

6.4.1.4 Consideration of Polarity 

Presenting a Likert scale in the same direction for each question facilitates ease of answering via 

consistency, although it may encourage responders to select the same option for each question.  

However, it was felt that reversing the Likert scale for some questions would be more likely to 

induce errors or foster satisficing due to an increased cognitive load or frustration.  Another option 

would have been to reverse the direction of some of the questions, where some statements were 

rewritten in a positive way, requiring the responder to answer positively to endorse the item, and 

some statements would need to be rewritten negatively, requiring responders to answer negatively 

to endorse them.  This process would have required altering the statements in a more 

comprehensive way to make them suitable as items.  This would increase the risk that the original 

meaning of the statement could be lost during the development process.  For example, the item: “I 

understand the dosage of my exercises”, would need be answered on the positive end of the Likert 

scale (agree) if the responder did in fact understand the dosage of their exercises.  If the same item 

were worded negatively: “I do not understand the dosage of my exercises”, the same responder 

would have to answer on the negative end of the Likert scale (disagree) to show they understood 

their exercises.  This approach has several possible limitations: 

1. Reversing the polarity of an item, and therefore the required direction of the response, does 

not necessarily reverse the meaning of the item (Streiner et al. 2015 p78).  Attempting this 

process with the statements derived from the concept mapping process may have led to the 

items in the measure having very different meanings to what was originally intended by the 

participants.   
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2. It can be difficult for responders to understand that they have to answer negatively in order to 

endorse a positive response (Melnick & Gable 1990). This can lead to incorrect responses, which 

would reduce the measure’s validity.  

3. Respondents have been shown to be more likely to endorse a negative item rather than reject 

a positive one, which would adversely affect the measure’s validity (Campostrini & McQueen 

1993).   

4. Negatively worded items tend to have lower validity coefficients than positively worded ones 

(Holden et al. 1985), making their use less desirable in a measure.  Furthermore, when items 

are factor analysed from a measure with positively and negatively worded items, two factors 

tend to emerge, one for the positive items and one for the negative (Horan et al. 2003).  A 

method effect such as this would be detrimental in the development of the ATEMPT given the 

fundamental role of factor analysis in the psychometric evaluation of a measure (Mokkink et 

al. 2010).  

5. Scales with positive and negative items are less reliable than those with items all worded in the 

same direction (Barnette 2000).   

6. Furthermore, if a responder has adopted a satisficing approach, they are unlikely to be reading 

the question properly, so may still choose to select the same response option for each question, 

regardless of its polarity.   

For these reasons, it was decided to keep the polarity of the items and responses the same 

throughout the ATEMPT items.  

6.4.1.5 Consideration of Analysis 

There is much debate about how the data derived from Likert scales should be categorised (Streiner 

et al. 2015).  When analysing the results from Likert scale responses, numbers are usually assigned 

to each response, 1=strongly disagree, 2=agree, etc.  Assigning numerical values to the responses 

means that the data can be treated as interval, as the numbers create an equal distance (or interval) 

between the response categories.  However, it is unclear whether the distance between ‘strongly 
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agree’ and ‘agree’ is truly the same as the distance between ‘strongly disagree’ and ‘disagree’.  

Consequently, if the distances between response categories are judged to be uneven, the data 

should be treated as ordinal.  This distinction is important, as parametric tests are generally used 

to analyse interval data, whereas non-parametric tests are generally used for ordinal data (Streiner 

et al. 2015).  Due to the nature of measures that commonly employ Likert rating scales, the data 

obtained are often positively or negatively skewed.  This would prevent the use of certain Gaussian 

based parametric tests, such as analysis of variance, that require an approximately normal 

distribution of errors.  However, Streiner et al. (2015) posit three counterarguments to this position.  

Firstly, the central limit theorem, which states, for sufficiently large sample sizes, the distribution 

of means is normally distributed regardless of the original distribution.  Secondly, when multiple 

items in a measure are added together to create a score, the scores are normally distributed 

regardless of the distribution of the responses to the individual items (Carifio & Perla 2007).  This 

means that analyses such as correlation or regression, which rely on the variability rather than the 

means, are still appropriate.  Thirdly, parametric tests such as Pearson correlation (Havlicek & 

Peterson 1976) and the F test (Glass et al. 1972) have been shown to be very robust in simulation 

studies when used with ordinal and non-normally distributed data.  Whilst determining the 

suitability of ATEMPT data for particular parametric statistics is less relevant for the process of 

assessing the tool’s psychometric properties, it is important to consider how ATEMPT data should 

be analysed if the measure were to be used in clinical trials where exercise adherence outcomes 

are of importance.     

6.4.1.6 Quality Checking the Response Options 

To provide further reassurance that the chosen Likert scale was appropriate, the following checklist 

proposed by De Vaus (2002) was used to identify potential issues: 

1. Are the response options clear and relevant?   

2. Are the anchors easily understandable? 
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3. Are scale responses evenly distributed around the zero (i.e., an equal number of positive and 

negative options)? 

4. Is there enough difference between the response options? 

5. Do the options on a scale represent similar intervals? 

6. Are there enough response options to prevent floor or ceiling effects as the condition 

changes? 

7. Is the wording of the response options likely to bias the direction of responses (e.g., normal 

versus abnormal)? 

8. Is it possible that the response options could indicate something other than what is intended? 

The final choice of Likert scale structure was further supported by the PPIE group after all options 

were presented during pilot testing.  The patient group unanimously preferred the five-option scale 

shown below in figure 6.1 for use with the ATEMPT.  

 Figure 6.2 Likert response options for ATEMPT 

 

 

6.4.2 Demographic and MSK Questions 

A short demographic section was added to ATEMPT to gather basic personal data about the 

respondents.  Questions for age, sex and ethnicity were included so that characteristics of the 

respondents could be described.  Standardised response options obtained from the 2011 UK Census 

(Office for National Statistics) were used in the demographic questions, with additional response 

options provided for respondents who may not identify as male or female 1.  A further question 

asking the respondent’s current employment status was also included.  The impact of employment 

 
1 Additional response options were requested by the Harrow, North London Research Ethics Committee  
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status on exercise adherence is currently unknown, however, work absence and activity avoidance 

has been linked to the increased likelihood of an MSK condition becoming chronic (Koleck et al. 

2006), therefore reduced exercise adherence may be a contributing factor.   

In addition to the demographic questions, five questions concerning the respondent’s MSK 

condition, and their exercises were included.  These data allowed for the prevalence of different 

MSK conditions and exercise types in the sample to be compared with previous research findings 

to explore the sample’s representativeness.  The questions asked about, 1. the duration of 

symptoms, 2. the location of symptoms, 3. the severity of symptoms, 4. the type of exercises 

recommended, and 5. the period of time since the exercises were recommended.   

6.4.3 General Layout 

The following considerations were given to the general layout of the questionnaire to reduce 

cognitive load and frustration while maintaining focus and motivation (De Vaus 2002): 

• The questionnaire was grouped into sections containing similar content, namely: 1. 

About your MSK problem; 2. About your exercises; 3. About you. 

• Questions about the responder’s MSK problem were placed first as these are factual, 

so relatively easy to complete.  They are also highly relevant to the purpose of the 

questionnaire compared to the demographic questions, which were left to the end as 

these can be seen as invasive or irrelevant by respondents causing demotivation (De 

Vaus 2002).    

• The more abstract section of the questionnaire (2. About your exercises), which 

required more judgement from the respondents, was placed second.  This meant the 

most important and challenging section of the questionnaire came after the easy 

factual section (1. About you).  This helped to focus the respondent’s attention and 

ensured the more challenging portion of the questionnaire was completed before the 

respondents undertook the final section requiring demographic information, which 

may have engendered feelings of frustration.  

• Response numbers were added to sections 1 and 3 to facilitate data entry into the 

database. 
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6.5 Stage 4: Pilot Testing with a PPIE Focus Group 

6.5.1 Purpose of the Focus Group  

A PPIE focus group was conducted with the RUG in September 2018 to seek feedback on the first 

draft of the ATEMPT.  This was the second of two meetings with the RUG with regard to the PhD 

programme, the first of which was described in section 5.2.2.5.  The aim of this meeting was to 

identify any elements of the questionnaire that patients may find unclear, difficult to understand, 

or ambiguous, before it was distributed to a large sample of physiotherapy patients to gather data 

for further testing.  Feedback from the RUG was sought as the ATEMPT was designed to be used as 

a self-completion questionnaire.  Consequently, patients had assumed an equal role alongside 

researchers and physiotherapists in the creation of statements that were developed into items for 

the measure.  While this process has been used in order to improve the validity of the final tool and 

its relevance to the patients who would eventually use it, inevitably, the final items were written 

by the research team.  The RUG was consulted to ensure that the comprehensibility, relevance, 

acceptability, and ease of completion of the items, had not been compromised during the 

development stage and they were still appropriate to be used with lay individuals such as patients.  

The RUG’s feedback was also sought on elements of the questionnaire’s structure where guidance 

in the literature had been equivocal.         

6.5.2 Content of the Focus Group 

The PPIE focus group was attended by six RUG members, all of whom had experience of living with 

an MSK pain condition.  The author led and facilitated the meeting, while one supervisor (AB) took 

notes.  A presentation was given to the group, outlining the project so far and the aims of the focus 

group.  The group were then invited to complete the draft ATEMPT and take part in a series of 

activities (see appendix 6D) designed to encourage feedback from the members on the following 

aspects of the draft measure:      

• Whether items would allow patients to respond negatively as well as positively 

• Whether the meaning of each item was clear 
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• Whether all the items could be answered satisfactorily, i.e., were the response options 

adequate and appropriate? 

• Whether any words used were unclear or could have multiple meanings 

• Which introductory question from a selection provided (appendix 6E) was clearest 

• Which five or seven option Likert scale from a selection provided (appendix 6E) was most 

appropriate for the items in the measure 

• Whether ‘Don’t know’, ‘Not applicable’ or ‘Not sure’ response options were needed 

6.5.3 Feedback from the Focus Group 

6.5.3.1 Item Feedback 

RUG members were encouraged to verbalise any comments they had about the draft measure and 

the author facilitated discussion ensuring all members were given the opportunity to share their 

ideas.  The RUG raised concerns in the following categories relating to the items in ATEMPT: 

• Words that may have different meanings to different people.   

o For example, the term ‘exercise specialist’ was felt to be confusing and associated more 

with exercise instructors in a gym setting than with HCPs.  This term was initially 

adopted so that the measure could be used with patients who had been advised 

exercises from any kind of HCP, not just physiotherapists.   

• Words that were not familiar or appropriate.   

o For example, the term ‘prescription’ was disliked and had been used multiple times in 

the context of ‘exercise prescription’.  Members felt that the term was associated with, 

and specific to, medication prescription and should therefore be replaced when used 

in the context of exercise prescription.  

• Terms that were not appropriate for a lay reader. 

o For example, in the item ‘I can assess whether I am doing my exercises correctly’, it was 

noted that a term more suitable for lay patients than ‘assess’ should be used. 
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• Items that seemed to be asking the same thing as other items. 

o For example, the item ‘I am motivated to do my exercises’ was deemed similar to the 

item ‘I have the motivation needed to undertake my exercises’. 

• Phrasing which was ambiguous 

o For example, in the item ‘I complete my exercises on a regular basis’, the term ‘regular’ 

was deemed to be too vague to determine an appropriate response to the item.     

Following a review of the feedback obtained from the members of the RUG during the PPIE focus 

group, eight out of the 56 items (appendix 6F) presented to the RUG were removed for one or more 

of the following reasons: the item contained words that were interpreted inconsistently; the item 

contained words that had unclear meanings; the item referred to a specific situation that would not 

be relevant to all patients; the item lacked clarity regarding the timeframe it referred to; the 

meaning of the item was generally not understood; the item asked the same thing as another item; 

and the item contained medical terminology for which a consensus on an acceptable lay term could 

not be reached.  Consequently, the 56-item version of ATEMPT was reduced to a 48-item version.   

6.5.3.2 Response Option Feedback 

The RUG members were presented with five different Likert response options.  These ranged from 

five to seven response option variants, some of which included ‘not applicable’, ‘don’t know’ or ‘not 

sure’ response options.  Members reported that the additional response options available in the 

seven-option variant were unnecessary as it was not possible to differentiate between the addition 

levels of agreement available.  It was also decided by the members that a ‘not applicable’, ‘don’t 

know’ or ‘not sure’ response option was not required as for all but one or two of the items in 

ATEMPT, the members were able to exercise a level of agreement or disagreement.  Where some 

members felt that items may not be relevant to them, they instinctively adopted the ‘neither agree 

nor disagree’ response as a surrogate for ‘not applicable’.  None of the members reported any 

frustration at the lack of a ‘not applicable’ or similar response option in the draft version of the 
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ATEMPT. All felt that the five-option Likert scale proposed in the draft version was more suitable 

than any of the presented alternatives.      

It was suggested that some respondents may feel a Likert response was superfluous for some items 

as only a ‘Yes’ or ‘No’ response option was necessary.  As previously discussed, there is a risk that 

the anchors of a Likert scale can generate opinions or attitudes in the respondent that were 

previously absent.  However, reducing the response options to a dichotomous categorical nature, 

where scaled attitudes or opinions may exist, reduces the amount of information that could be 

potentially gathered and the subsequent reliability and efficiency of the measure (Streiner 2015).  

Less efficient measures require more respondents to demonstrate an effect (Suissa 1991) so may 

be less responsive, particularly when used in trials with small sample sizes.  Additionally, varying 

the response option for each item may increase the burden for the respondent and increase the 

complexity of interpreting and scoring the tool.      

6.5.3.3 General Layout Feedback    

RUG members were presented with five different options for the instruction statement that would 

begin the ATEMPT and direct respondents as to how they should approach answering the items 

within the measure.  Members selected one statement that they felt provided the clearest and 

most suitably worded guidance for completing the ATEMPT.  Members preferred the instructions 

that did not contain formal phrases such as, ‘when thinking about’ and ‘with respect to’.  They also 

preferred the instructions that contained the word, ‘please’.    

RUG members reported that they felt including section headings in the questionnaire was helpful 

and increased motivation by breaking the task up into sections.  Based on this feedback, the three 

parts of the questionnaire described in section 6.4.3 above: 1. About your MSK pain, 2. About your 

exercise, and 3. About you, were clearly compartmentalised with separate headings.   
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6.6 Stage 5: Pilot Testing Using Cognitive Interviews 

6.6.1 Introduction 

Following the feedback obtained from the PPIE focus group, various changes were made to the 

draft version of the ATEMPT as described above.  Although the language of the items in the first 

draft measure of the ATEMPT was grounded in the statements originally proposed by stakeholders 

during the generation stage of the concept mapping, the PPIE consultation had identified elements 

of the questionnaire that may affect respondent’s interpretation.  These issues may have arisen 

because the majority of the stakeholders were either researchers or physiotherapists, and 

therefore more likely to communicate their ideas in ways that are not always clear to lay people.  

Furthermore, the development of the statements into items was conducted by researchers who 

were also clinicians, which may have obscured potentially ambiguous terminology. Two main 

reasons have been identified for respondent’s interpreting questionnaire items incorrectly, 1. the 

items themselves, and 2. the process of answering them (Streiner et al. 2015).  Feedback from the 

PPIE group helped identify issues with the items themselves, and cognitive interviews were used to 

identify why respondents may have problems answering them. Cognitive interviews employ various 

methods derived from social and cognitive psychology to explore how respondents answer 

questions or items in a questionnaire or measure (Streiner et al. 2015, de Vet et al. 2011).  The 

different techniques are outlined below. 

6.6.1.1 Rephrasing 

This method requires asking the participant to rephrase the question in their own words while 

retaining the original meaning of the question as closely as possible.  Based on their response, a 

judgement is made as to whether they have understood the original question (de Vet et al. 2011, 

Streiner et al. 2015).  However, there is a degree of subjectivity involved in the judgement of the 

participant’s response.  This can be reduced by writing the participants response down and having 

multiple raters code the rewritten question into one of the following categories: “fully correct; 
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generally correct (no more than one part altered or omitted); partially wrong (but the person 

understood the intent); and completely wrong” (Foddy 1993). 

6.6.1.2 Double Interviewing  

This method involves asking the participant to complete the questionnaire in the normal way.  

Following completion, the participant is then asked a prompt, such as, “what made you choose that 

answer?” or “tell me how you came to that answer?”  Based on the participants responses, a 

judgement is made as to whether the participant has interpreted the question in the intended 

manner (Streiner et al. 2015, de Vet et al. 2011).    

6.6.1.3 Thinking Aloud  

This method is similar to double interviewing, except the participant is prompted before they 

attempt to answer the questions.  The participant is asked to think aloud or describe what they are 

thinking as they attempt the question.  This provides an insight into the participant’s interpretation 

of the meaning of the question and the interviewer can assess how they interpret the question, 

how they choose their answers, and what context they use to answer the question.  In this way, the 

interviewer can determine whether the participant’s interpretation of the question aligns with its 

intended purpose (Streiner et al. 2015, de Vet et al. 2011).  

6.6.1.4 Probing 

Probing requires the interviewer to prompt the participant into discussion about how they 

answered the various questions in a questionnaire.  The prompts can be standardised for each 

question, or they can be invented by the interviewer during the interview based on the context of 

the item and the participants answer (Willis et al. 1991).   

Combining thinking aloud and probing techniques also gathers two different types of information.  

Thinking aloud aims to make the otherwise hidden process of the respondent’s thinking observable 

to the interviewer.  On the other hand, probing generates ‘self-reports’ from the respondent about 

their own thinking.  There may be a potential difference in observations made by the interviewer 



173 
 

about the respondent’s thinking and the respondent’s own interpretation of their thinking process.  

Combining such approaches increases the likelihood of establishing any issues concerning the 

functioning of the items (van der Veer 2013).  Investigating the respondent’s thought processes 

through observation rather than self-report has been identified as critical in the pilot testing of self-

report measures, as it allows for the question to be assessed in the context in which it will be 

delivered (van der Veer 2013).  Conversely, rephrasing, or probing methods are more suited to 

testing interview questionnaires, as they assess in a context more aligned with questions delivered 

by an interviewer (van der Veer 2013).  As the items were derived from statements created by 

participants in the concept mapping study rather than the author or the research team, the 

determination of whether the item was understood by the participant was based on the 

consistency of interpretation between participants, rather than by comparison to the way the 

interviewer perceived the item should be interpreted.      

The specific aims of the cognitive interviews were as follows:       

1. To identify if any items should be removed due to their inconsistent interpretation between 

patients.  

2. To identify any modifications necessary to be make the language of the items more easily 

understood by patients. 

3. To confirm the suitability of the response options and acceptability of the time taken to complete 

the questionnaire. 

4. To identify any items that may demonstrate ceiling effects as they are only likely to be answered 

on the negative or positive end of the Likert scale. 

5. To identify whether any items could be removed due to duplication. 

6.6.2 Methods 

To effectively assess the comprehensibility, relevance, and completeness of a questionnaire, the 

intended target population should be used (de Vet et al. 2011).  This required involving patients 

who were currently receiving exercise recommendation for an ongoing MSK pain problem, so it was 
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decided to invite patients who had already taken part in the concept mapping study.  While these 

patients were not naïve to the development process of the ATEMPT and therefore may have 

demonstrated more understanding of the items than typical MSK pain patients, their input was 

considered to be valuable in the further development of the ATEMPT.  Although the intended 

participants had already been involved in the ATEMPT project previously and had given consent to 

be contacted about taking part in further studies, they had not consented to take part in cognitive 

interviews.  Consequently, a substantial amendment was required to the original ATEMPT project 

NHS research ethics committee (REC) and Health Research Authority (HRA) approval.  Modifications 

were made to the ATEMPT project patient information sheet (appendix 6G) and study protocol.  A 

participant invitation letter (appendix 6H), cognitive interview protocol (appendix 6I), and consent 

form (appendix 6J) were created and sent out with the draft ATEMPT questionnaire (appendix 6K).  

Once ethical approval was provided by the HRA and REC (amendment number 1-26/07/2018, 5th 

December 2018), all eight patients from the generation stage focus group (described in chapter 

5.2.3) were invited to provide feedback during a telephone call on the new draft measure of 

adherence.    

To reduce the burden on individual participants, the draft ATEMPT was split into three sections of 

16 items each, meaning a minimum of three participants were required for the cognitive interviews.  

The interviews were conducted via telephone to facilitate participation.  Following commencement 

of the telephone call, the purpose of the interview and the expectations of the participant were 

explained.  It was confirmed that the participant had had the opportunity to read the participant 

information sheet and had provided a signed consent form.  The participant was then asked to read 

the first of 16 questions that had been assigned to them.  A combined approach to interviewing 

was used, with one of the different methods for cognitive interviews described above selected for 

each item (van der Veer 2013).  The style of question used was based on two factors.  Firstly, items 

involving memory are more suited to thinking aloud or double interviewing to ensure respondents 

are able to recall the information, whereas establishing that the participant has understood the 
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terminology of the item is best assessed using specific probing prompts (Streiner et al. 2015).  

Secondly, it was observed that some participants responded better to certain types of questioning 

and gave more detailed answers.  In these cases, the style of questioning was influenced by the 

previous responses of the participant.   

In addition to asking the participants to rephrase the question, think aloud while responding, and 

using double-interview prompts, the following probes were created a priori based on the aims of 

the cognitive interview pilot testing process: 

• Are you unsure of the meaning of any of the words or terms in the question? 

• Do you feel the question has suitable and adequate response options? 

• Do you feel that patients would be able to answer the question positively or negatively if 

required? 

• Do you feel that the question is the same as any of the other questions or that it is asking about 

a similar thing? 

• Do you feel that the meaning of the question is clear? 

• Do you feel it took too long to be able to answer the question? 

Once the respondents had been questioned about the items, they were asked if they had any more 

comments about the questionnaire, or if they felt anything was missing.  Finally, they were thanked 

for their time and the interview was concluded.   

The interviews were not audio recorded due to the need for additional equipment and project time 

constraints.  As such, it was not possible to create transcriptions of the interviews and 

independently code and extract the data obtained.  This may have resulted in bias when 

interpreting the findings from the interviews, as interpretation was conducted by the author who 

was also the interviewer.  To reduce bias, field notes were taken during the interview by the author 

that included verbatim quotes of the participants’ views on the items and example responses to 

questions.  The notes were then discussed and reviewed with the research team (who had not been 

involved in the interviews) before any conclusions were drawn.    
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6.6.3 Results 

Five of the eight patients invited took part in the cognitive telephone interviews.  The first three 

patients who took part were each questioned on 16 different items of the 48-item draft version of 

ATEMPT.  All items that participants raised issues with were then selected to be included in the 

cognitive interviews with the fourth and fifth participants.  In this way, potentially problematic 

items identified by the first round of cognitive interviews were then double assessed using at least 

one further participant.  While not all items were assessed using two participants, a level of 

sampling redundancy was achieved as no new issues were raised during the second round of 

interviews.  The cognitive interviews each took between 50 minutes and one hour to complete.  

The field notes from the cognitive interviews can be found in appendix 6L.  The following is a 

summary of the issues identified during this phase of the pilot testing and the resulting changes 

made to the ATEMPT questionnaire.   

6.6.3.1 Examples of items not functioning effectively 

Draft items presented to the participant during the cognitive interview are shown in bold, the 

revised version of the item following feedback from participants is shown in italics. 

I can see the benefit of doing my exercises (original) 

I can see or feel the benefit of doing my exercises (revised) 

Participants were unsure if ‘seeing’ the benefit was the same as ‘feeling’ the benefit.  For example, 

one participant explained that you can see if you are able to walk better or raise your arm higher 

when you condition improves, but you can only feel an improvement if you have pain.  Another 

participant felt that respondents may only be able to report they are seeing the benefit of their 

exercises if they were having regular follow ups with a physiotherapist who could assess them and 

determine this.  Consequently, the term feel was added to the item.       

I am willing to prioritise my exercises (original) 

I am willing to prioritise my exercises over other activities/responsibilities (revised) 
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This item was clarified as participants reported they were unclear whether it meant prioritising one 

exercise over another, completing the exercises in a particular order, or prioritising the exercises 

over other responsibilities.   

I do more exercise now compared to before my exercises were recommended to me (original) 

I do more exercise now compared to before the assessment when my exercises were recommended 

to me (revised) 

One participant reported that they had always exercised regularly, but the onset of their pain 

condition had made it impossible to continue doing so.  Following their assessment, they had begun 

the exercises as recommended by the physiotherapist.  They were now exercising more than they 

had been since the onset of their pain condition, but not to the same extent as before their pain 

condition started.  The participant was therefore unclear as to the frame of reference for assessing 

their current exercise frequency.  As the measure aims to assess adherence to exercise 

recommended for MSK pain, the point of assessment and exercise recommendation was 

determined as the most appropriate cut off point to determine a change in exercise frequency.        

6.6.3.2 Examples of items functioning effectively 

The following examples demonstrate how participants made appropriate context-based 

judgements when answering the items and describe adherent behaviours when selecting agree or 

strongly agree response options.  Insight is also provided on how the participants approached items 

that may not have been applicable to them and how they anticipated non-adherent respondents 

may answer. 

I know when I need to rest or not do my exercises 

One participant reported that she would choose ‘strongly agree’ for this question as the 

physiotherapist had explained the need to rest if she was experiencing any strain when doing the 

exercises.  The participant also felt that because she had always exercised regularly prior to her 

problem, she would instinctively know when to stop her exercises or have a day off if the symptoms 

were bad.   
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I am sticking to a routine with my exercises 

One participant reported that they would choose ‘strongly agree’ for this item as they can’t exercise 

after eating, when certain things are going on in the house, or when she is performing carer duties 

for her husband.  Consequently, she had to complete her exercises at specific times to fit with her 

routine.  

I feel my exercises are individualised to me, not just a 'one size fits all' plan 

One participant described how they would choose ‘agree’ for this item, as their physiotherapist had 

been very knowledgeable about their condition and the relevant anatomy involved.  The 

physiotherapist recommended exercises based on this thorough understanding and ensured the 

movements required would not trigger any symptoms.  The exercises were demonstrated and then 

the participant was able to practise them under the guidance of the physiotherapist.  The 

participant went on to say, that had a generic set of exercise simply been printed off a computer 

and handed to him, he would choose ‘disagree’ or ‘strongly disagree’ for this item.  No participant 

reported any difficulty in interpreting the phrase ‘one size fits all’.   

I am getting feedback on whether I am doing my exercises correctly 

One participant reported that they would choose ‘neither agree nor disagree’ as to date they had 

not had a follow up appointment with their physiotherapist since the exercises were recommended 

to them.  However, as she anticipated that she would have an appointment with the 

physiotherapist at some point in the future where she would receive feedback, she did not select 

‘disagree’ or strongly disagree’.     

I can adapt the exercise targets as my life's demands change 

One participant reported that they would ‘strongly agree’ with this statement because their 

exercises didn’t take long and could be done even when they were at someone else’s house.  The 

same participant also reported that if their exercises required any kind of equipment, or took a long 

time to complete, this would not provide the flexibility necessary to complete the exercises as life’s 

demands changed and would therefore answer ‘disagree’ or ‘strongly disagree’.   
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I attend my exercise classes as recommended 

One participant reported that they don’t go to exercise classes, despite being offered to them.  They 

chose to undertake their exercises at home and as such the question did not apply to them.  The 

participant would therefore choose ‘neither agree nor disagree’.   

I am completing my exercises at the appropriate tempo or speed 

Participants reported that speed had not been a specific parameter of their exercise 

recommendations, therefore they would choose ‘neither agree nor disagree’.  They instinctively 

chose this option and did not feel that the response options were inadequate without a ‘not 

applicable’ option.   

The participants unanimously reported that the instructions for the questionnaire were clear and 

that the response options were adequate.  All participant reported that the questions could be 

answered in under 30 seconds each, although one participant commented that due to the length 

of the questionnaire, some respondents may give up before completing it. 

6.7 Consideration of the Conceptual Framework of ATEMPT 

The relationship between the items in a measure and the construct being measured is referred to 

as the conceptual framework (De Vet et al.2011).  Two models of conceptual framework have been 

identified: reflective and formative.  The distinction between the two is important as it determines 

the measurement theory used in the testing of the measure (Fayers et al. 1997).  In a reflective 

model, the construct is reflected by the items, which are referred to as effect indicators. For 

example, the construct of anxiety would be reflected by items measuring worrying thoughts or 

panic (De Vet et al. 2011).  In a formative model, the items form the construct and are referred to 

as causal indicators.  For example, items measuring stress inducing events such as job loss or divorce 

would form the construct of stress (De Vet et al. 2011, Fayers et al. 1997).   

In the case of the items in the ATEMPT, the construct of adherence is reflected in the agreement 

with the items.  If adherence behaviour varied between individuals or over time for a single 

individual, it would be reasonable to expect this change to be reflected in the responses to items. 
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As such, the ATEMPT’s conceptual framework is that of a reflective model.  While it can be argued 

that exercise adherence is an observable construct, in that a patient can be observed to see 

whether they perform the recommended exercise in the correct manner and the required number 

of times, the literature demonstrates that not all exercise recommendations have such easily 

measurable parameters (Bailey et al. 2020) and that exercise adherence is not merely a comparison 

to a reference standard dose (McKay & Verhagen 2015).  It is also not always practicable to observe 

patients while undertaking their exercise programme, and self-report measures of exercise are 

unreliable (McLean et al. 2017).  As such, the construct of adherence should be treated as 

unobservable and classical test theory (CTT) will be used to evaluate the relationship between the 

construct and the measure in the following chapter (De Vet et al. 2011).   

6.8 Summary  

In summary, items for the ATEMPT were developed based on selected concept mapping 

statements, these were reviewed through PPIE using the RUG and via cognitive interviewing with 

MSK pain patients.  A three-section questionnaire resulted: section 1 included questions concerning 

the details of the respondent’s MSK problem, and the exercises recommended for it, section 2 

included the 48-item ATEMPT, and section 3 included demographic questions (see appendix 6M).  

The questionnaire was therefore ready for further testing according to classical test theory, which 

necessitated data from a large number of respondents with MSK pain being recommended exercise 

for their condition.  The study to further test the ATEMPT measure is described in the following 

chapter.  
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Chapter 7. Testing the New Measure of Adherence to Exercise 
for Musculoskeletal Pain: The ATEMPT Study 

7.1 Chapter Introduction 

The previous chapter described how statements created during the concept mapping study were 

selected and developed into the 48-item version of the ATEMPT.  However, the shortest measure 

possible, which has sufficiently accurate measurement and robust psychometric properties, is 

preferable for research and clinical use to reduce the time taken for completion and the overall 

burden on the respondent.  Consequently, the next stage of developing the measure involved 

reducing the total number of items.  This process is referred to as ‘item reduction’ and was 

accomplished via confirmatory factor analysis.  Item reduction must be balanced with obtaining the 

optimum reliability and validity of any resulting short-form version of the measure.  Therefore, 

initial psychometric testing was conducted in accordance with COSMIN recommendations 

(Mokkink et al. 2010), specifically including, structural validity, internal consistency, test-retest 

reliability, and measurement error.  To achieve this, data were collected from a sample of patients 

undergoing exercise therapy for MSK pain.  The full details of the processes used are described in 

this chapter.   

7.1.2 Aim and Objectives 

The aims of this study were to select the smallest subset of items which covered the empirically 

derived domains of adherence and also provided sufficient psychometric accuracy to be a useful 

indicator of the construct.  This was achieved via completing the following objectives:  

1. Item Reduction   

a. To identify and remove items that demonstrated low variation, which therefore did not 

discriminate between respondents.  

b. To identify and remove items that demonstrated floor or ceiling effects, thus did not 

show sufficient variation to be useful. 
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2. Structural Validity 

a. To establish which of the conceptual models of adherence developed from the concept 

mapping study was the best fit for the newly created measure of adherence using 

modified confirmatory factor analysis modelling (CFA). 

3. Reliability 

a. To establish the internal consistency of the measure by calculating the Cronbach’s 

Alpha values. 

b. To use the Intraclass Correlation Coefficient (ICC) to establish the test-retest reliability 

of the measure. 

c. To determine the measurement error by calculating the Standard Error of 

Measurement (SEM) to establish the spread of the data obtained from the sample from 

that of the true values and by calculating the Smallest Detectable Change (SDC) to 

establish the smallest significant difference that could be detected by the measure. 

7.2 Methods 

7.2.1 Domains and Dimensionality of a Measure 

As identified in the conceptualisation of exercise adherence in chapter 5, the construct of exercise 

adherence for MSK pain was found to consist of six domains represented by the clusters in the 

stakeholder derived concept map (see section 5.4.8).  Items within a measure that correlate highly 

with each other, likely share variance due to their relationship with a domain.  A measurement tool 

may contain items that are related to a single domain or multiple domains, and this is referred to 

as the dimensionality of the measure.  Measures with items related to multiple domains or 

dimensions are often referred to as having subscales.  The dimensionality of a measure is commonly 

evaluated using the statistical analysis method of exploratory factor analysis (EFA) (Streiner et al. 

2015).   
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7.2.2 Exploratory Factor Analysis 

Certain variables, such as the responses participants choose to survey items, may be related 

because of an underlying factor known as an unobserved or ‘latent’ variable.  EFA identifies and 

enumerates statistically separable latent variables in the data based on the correlations or 

covariances between item responses and provides factor loadings for each item on the extracted 

factors (or latent variables).  Factor loadings are standardised regression weights and established 

thresholds allow for the interpretation of the extent to which an item relates to a latent variable 

(Streiner et al. 2015, Bryne 2001).  Commonly, items with low loadings on a given factor are 

removed, as they do not relate strongly enough to the latent variable to provide sufficiently useful 

information to locate the participant on the scale the factor measures.  This process can also be 

used to reduce the overall number of items in the final measure, which can improve its utility by 

reducing the burden on respondents. Shedding items which are the least useful for the 

measurement of a domain, decreases the burden of the tool without a large impact on the precision 

with which it measures.  

7.2.3 Confirmatory Factor Analysis 

A further analysis, confirmatory factor analysis (CFA), is normally used to ’confirm’ some pre-

established factor structure (normally derived via EFA) and tests it against various other 

hypothesised factor structures on an independent dataset to that used for the EFA (Byrne 2001).  

The sample size required for EFA is typically determined by the number of items in the measure, 

which is often large with draft measures such as ATEMPT (48 items).  This challenge is further 

compounded by the need for an additional dataset on which to conduct CFA.  Despite this, the 

traditional approach of assessing validity via EFA and CFA was initially proposed in the planning 

stages of the ATEMPT study and is reflected in the sample size calculation described below.  

However, following the inception of the study, it was considered that the use of concept mapping 

in generating the items for ATEMPT had already established the dimensionality of the construct 

and the resulting measure.  Consequently, it was decided that an EFA analysis of the measure’s 
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dimensionality was superfluous due to the robust and elaborate process used to identify the 

domains of exercise adherence (i.e., the concept mapping).  Further justification for this decision is 

described below.    

7.2.4 Justification for Not Using Exploratory Factor Analysis 

In the development of the items for ATEMPT, concept mapping methodology combined the item 

(statement) generation process with multivariate statistical analysis, specifically, multidimensional 

scaling and hierarchical cluster analysis.  This process produced 100 items all related to adherence 

that were partitioned into clusters relating to different aspects (or domains/dimensions) of 

adherence.  Consequently, conceptualisation of the dimensionality of adherence had already been 

established based on the concept mapping methodology.  This made the process of establishing 

the dimensionality via EFA redundant.  The use of concept mapping to establish dimensionality 

provided a novel and robust approach that grounded the emphasis on stakeholders’ perceptions of 

what the items were measuring, rather than the correlations between the items.  Consequently, it 

was deemed more appropriate to test the model proposed via the concept mapping process using 

CFA directly.  However, the hierarchical clustering method suggested differing numbers of clusters 

(domains) depending at which level a cut-off was drawn.  An iterative series of CFA analyses, which 

allowed for all cluster structures identified in the concept mapping study to be analysed, were 

therefore implemented.   

In further support of this approach, the literature concerning concept mapping for measure 

development establishes that the process of psychometric testing is varied, with multiple 

approaches commonly being employed (Rosas & Ridings 2017).  Therefore, it is entirely appropriate 

to use concept mapping for this purpose, particularly as pursuing a traditional EFA approach would 

have meant discounting the clusters identified in the concept mapping process.  This would 

potentially have resulted in the structure and content of the measure no longer being grounded in 

the stakeholder data.  There is also precedent in the literature for this approach of combining 

concept mapping with CFA.  In the 2017 review of 23 measure development studies using concept 
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mapping, factor analysis was used in 18 of the studies but not always starting with EFA (Rosas & 

Ridings 2017).  Furthermore, the majority of these studies were highly relevant to the development 

of ATEMPT, as they concerned healthcare and the conceptualisation and measurement of complex 

phenomena.  Nevertheless, it is acknowledged that measure development using concept mapping 

is still a developing approach, as none of the 23 included studies date prior to 2001.  One study was 

identified from the literature that utilised multiple CFA analyses to establish the best fit of several 

proposed models for a measure of anxiety symptoms in children (White and Farrell 2001).  The 

dimensionality of the existing measure was evaluated via a concept mapping approach using the 

existing items as statements that were subsequently sorted by a group of experts.  Multiple models 

were then identified using different cluster solutions from the concept mapping analysis and their 

fit compared with a model using the subscales of the existing measure.  Multiple CFA analysis on a 

sample of 898 participants showed that the model derived from the expert concept mapping 

process demonstrated a better fit than the original subscale model.  This further establishes that 

concept mapping is a suitable method to identify a conceptually meaningful model, and that an 

iterative, multiple CFA approach is appropriate to establish the structural validity of a measure in 

the absence of EFA.  Furthermore, the COSMIN checklist only requires that EFA or CFA be conducted 

for a satisfactory outcome in assessing the content and structural validity of a measure (Mokkink 

et al. 2010).    

7.2.5 Consideration of the COSMIN Checklist 

With regards to the criteria in the COSMIN checklist (Mokkink et al. 2010), the previous concept 

mapping process demonstrated the measure’s content validity, and CFA is used to assess the 

structural validity.  Further assessment of validity, including hypothesis testing, is not possible as 

additional PROMs were not included in the study to reduce the burden on participants and enhance 

participation.  As a gold-standard measure of adherence does not exist, criterion validity cannot be 

assessed.  Similarly, as the validity of ATEMPT has not yet been established in any cultural setting, 

it is not yet appropriate to test it in a different culture.  To assess the reliability of the measure, the 
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following were used: internal consistency, test-retest reliability, and measurement error.  It was 

not possible to test the responsiveness or interpretability, as results from additional PROMs were 

not available to assess the validity of any change observed in the ATEMPT scores.  An assessment 

of the generalisability of the measure was made through analysis of the participant demographics.       

7.2.6 Study Design 

A cross-sectional survey design was used with a follow-up retest questionnaire sent to consenting 

participants.  This study was funded through a Clinical Research Network (CRN) ‘Fast Track’ grant. 

7.2.6.1 Study Setting 

The new measure of adherence (the ATEMPT) is intended for use with patients being recommended 

exercise for MSK pain.  As exercise is frequently delivered within physiotherapy services, a cross-

sectional survey questionnaire, including the ATEMPT, was distributed to current patients within 

11 physiotherapy clinics across four NHS trusts in the Midlands region of England.  Namely, Robert 

Jones and Agnes Hunt Orthopaedic Hospital NHS Foundation Trust, Midlands Partnership NHS 

Foundation Trust, Royal Wolverhampton NHS Trust, and Birmingham Community Healthcare NHS 

Foundation Trust.  This incorporated clinics in the centre of the UK’s second largest city 

(Birmingham), clinics 50 miles further north in sub-urban regions of Stoke-on-Trent, and 62 miles 

east to the market town of Oswestry on the Welsh borders, a total combined area of 900 square 

miles.  As such, a diverse range of the UK population is likely to have been included given the 

variability of the regions included. 

7.2.6.2 Sample Size 

The sample size was based on the requirements for an EFA and CFA, and for examining the test-

retest reliability, although it was subsequently decided that the EFA was not necessary (as described 

in section 7.2.4 above).  For assessing methodological quality of studies on measurement 

properties, no specific recommendations for sample size are provided by the COSMIN initiative and 

there is disagreement in the literature regarding ‘rules of thumb’ for sample sizes in factor analysis 
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(Wolf et al. 2013).  However, over 100 cases are judged as ‘excellent’ in the COSMIN checklist 

(Mokkink et al. 2010) and De Vet et al. (2011) suggest a rule of thumb of between 4-10 cases per 

questionnaire item, with 100 cases being the absolute minimum.  A similar convention is indicated 

in the literature that suggests an adequate sample size for conducting EFA is a ratio of responses to 

questionnaire items in the region of 5 cases per item (Costello and Osbourne 2005, Katz 2006, Floyd 

and Widaman 1995).  In addition, it is suggested that a minimum of 200 responses are required for 

confirmatory factor analysis (CFA) (Myers et al. 2011).   

As there were 48 items in the ATEMPT questionnaire, using a ratio of 5 cases per item, a sample 

size of 240 was needed for EFA.  In addition to the 200 cases required for CFA, this necessitated a 

total sample size of 440 to conduct EFA and CFA on separate datasets.  This would place the study 

in the upper 40% of sample size for those using factor analysis to test a measure (Costello & 

Osborne 2005).   

Based on clinical physiotherapy experience within the author’s supervisory team, it was 

conservatively estimated that 70% of the physiotherapy patients would have MSK pain conditions 

and have been recommended exercise as part of their physiotherapy management and would 

therefore be eligible to complete the questionnaire.  Given that response rates to health-related 

questionnaire postal surveys are typically around 50%, a minimum of 1260 questionnaires were 

estimated to need to be distributed to achieve the desired sample size of 440 responses (Ebert at 

al. 2018), see below: 

70% of 1260 = 882 (estimated eligible patients from total sample receiving questionnaire 

pack) 

50% of 882 = 441 (likely number of responses from eligible patients) 

In addition to the 440 completed questionnaires required to conduct EFA and CFA, a further 100 

responses to the follow-up retest questionnaire were required for estimating the test-retest 

reliability of the measure.  This number was identified as adequate by the COSMIN initiative 

(Terwee et al. 2007).  Response rates to nested test-retest studies have been shown to be around 
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50% (Bishop et al. 2008).  Therefore, a random sample of 200 respondents who consented to 

further contact were sent the retest questionnaire to achieve the desired response of 100. 

7.2.6.3 Participants 

The ATEMPT is intended for use with patients with the full range of MSK pain conditions, so it was 

important that the measure was tested using a varied sample of patients.  Consequently, the 

following broad inclusion/exclusion criteria were adopted:   

Inclusion criteria: Adults aged 18 years or over that had been recommended exercise for a current 

episode of MSK pain as part of their physiotherapy treatment.  Participants were required to be 

able to read and write in English (since resources were not available for translation into other 

languages).    

Exclusion criteria: Individuals under 18 years of age, not experiencing MSK pain (e.g., cancer pain) 

or not receiving an exercise recommendation as part of their physiotherapy treatment. Individuals 

unable to read or write in English.   

7.2.6.4 Survey Process 

Initially, a postal survey methodology was proposed as being the most efficient method for 

distributing the large number of questionnaire packs required.  Potentially eligible participants 

could be identified from their general practice records when referred for physiotherapy. However, 

physiotherapy referrals are not necessarily coded or available as search criteria from GP databases. 

Relying on codes identifying patients with MSK pain would have meant it was impossible to 

discriminate patients who had been referred for and received physiotherapy, from those who had 

only received treatment from the GP.  Consequently, a direct distribution method was adopted, 

where questionnaire packs were handed directly to patients by their physiotherapists.  This method 

allowed for a more targeted approach to recruitment, where only individuals who were receiving 

exercise recommendations for their MSK pain were given a questionnaire pack.   

The questionnaire packs consisted of an A4 envelope with an overview of the study printed on the 

outside (appendix 7A).  Inside the envelope was: an invitation letter outlining the study (appendix 
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7B); a participant information sheet explaining the study in more detail (appendix 7C); and the 

questionnaire booklet. In addition to the consent form (appendix 7D), the questionnaire booklet 

included three parts (appendix 6M): part 1, five questions about the participants MSK problem; part 

2, the 48-item draft measure of adherence (ATEMPT); and part 3, four demographic questions.   

Completed questionnaires were returned directly via free postal returns to Keele University.  If the 

participant had consented to further contact, a retest questionnaire pack was posted to them 

immediately after receipt of their first questionnaire. The retest questionnaire pack contained: a 

retest invitation letter explaining the purpose of the second questionnaire (appendix 7E); the retest 

questionnaire, which only contained the 48-item draft adherence measure section (ATEMPT); and 

a postage paid return envelope.  Retest questionnaires were sent immediately and included a cover 

sheet with instructions that the participant complete the retest questionnaire as soon as possible 

(appendix 7F).  This was to increase the likelihood that the participant’s adherence levels would be 

stable at the time of completing the baseline and retest questionnaires. This was important for 

establishing the measure’s test-retest reliability as adherence is likely to change over time (WHO 

2003).   

Although the direct distribution method enabled a more targeted approach to recruitment, it did 

have disadvantages.  One disadvantage was the burden to physiotherapists, potentially resulting in 

them not distributing questionnaires to all eligible patients. Burden was therefore kept to a 

minimum by having broad inclusion criteria so that physiotherapists did not need to undertake any 

eligibility screening.    Furthermore, consent did not need to be taken by the physiotherapists as all 

the study information and the consent form was contained in the questionnaire pack, enabling 

patients to decide whether to consent to take part in their own time.  Consideration was also given 

to the design of the questionnaire pack, to reduce the burden on the physiotherapists.  In particular, 

bullet points explaining the key features of the study were printed on the outside of the pack.  This 

meant that if patients had any initial queries, the necessary information would likely be featured 
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on the pack envelope without the need for the physiotherapists to retain knowledge about the 

study or take time explaining it to the patient.   

To assist the clinics and physiotherapists to take part in the study, the following approaches were 

taken: literature was made available to all clinic staff and managers explaining the study; posters 

were displayed in the clinics explaining the study for the benefit of both patients and staff (appendix 

7G); presentations were made by the author to explain the study to clinic staff at their staff 

meetings; a short video guide to the study was produced on YouTube and the link disseminated to 

clinic staff (Bailey 2020).  The return rates from the different Trusts were constantly monitored and 

monthly feedback provided, including the number of questionnaires received compared to the 

target number.  This process served to maintain focus on the study within the clinics and motivate 

staff to stay engaged with the distribution process.  It also identified in real-time, Trusts where 

distribution levels were low, thereby allowing the author to make contact and address any barriers 

to engagement.  

A second disadvantage to the direct distribution method was that it was not possible to identify 

non-responders to the questionnaire packs and send reminders.  This also precluded any analysis 

of non-responder data, meaning it was not possible to determine if there were any significant 

differences in the demographics of non-responders or the reasons for their non-participation (Sim 

& Wright 2002).  However, as the study was advertised in the clinic waiting areas via posters with 

questionnaire packs being made available to patients while they waited for their appointments, it 

was hoped that this ‘captive audience’ of potential participants would boost recruitment.  Finally, 

this method of distribution meant it would be impossible to ensure that a variety of MSK pain 

complaints were included, or a balance of patients from different age groups, genders, or 

ethnicities.  However, there is no compelling evidence in the literature to suggest adherence 

perception or behaviour varies for different MSK pain complaints or patient demographics. 
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7.2.7 Ethical Considerations 

London, Surrey Research ethics committee, the Health Research Authority (HRA) and Health and 

Care Research in Wales (HCRW) approved the study (REC Reference: 19/LO/0903; IRAS Reference: 

257591), July 2019 (appendix 7H).  

7.2.7.1 Informed Consent  

Informed consent was obtained from all respondents in order that their data could be used in the 

study.  Consent was also obtained for further contact so that the retest questionnaire could be sent 

out to test the retest reliability of the measure. 

7.2.7.2 Anonymity and Confidentiality 

This study was conducted in line with Keele University’s Standard Operating Procedures (SOPs), 

which ensures that participant identifiable data remains confidential at all times.  This was achieved 

by storing all participants’ personal information securely and separately to their questionnaire 

responses.  A pin number printed on the questionnaires was used to associate the retest 

questionnaires with the original questionnaires for analysis purposes.   

7.2.7.3 Participant and Researcher Risk 

Completion of the questionnaire was not expected to cause any distress or anxiety as the questions 

had been previously screened by a patient group to ensure they were appropriate.  No risk to the 

study team was identified. 

7.2.8 Data Entry 

Data from returned questionnaires was manually entered into a customised excel spreadsheet that 

utilised the Excel data validation tool.  This ensured that only valid response codes specific to each 

question could be entered into the cells, thereby reducing the potential for incorrect data entry.       

Questionnaire data were entered into the database by an experienced member of staff from the 

Clinical Trials Unit (CTU) at Keele University.  Random samples of one in 10 of the participants’ data 

were then checked by a second member of CTU staff.  Keele University’s SOPs for data coding and 
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management were followed for coding ambiguous, incorrect, or missing responses.  Where cells 

were left blank in the database due to responses being optional, not applicable (n/a) was auto filled 

into all cells following the completion of the data entry.   

7.2.9 Data Analysis 

The following flow chart (Figure 7.1) summarises the data analysis process, which is expanded on 

below.  Data were exported from the Excel database into RStudio (RStudio Team, 2015) to conduct 

the analyses.   

Figure 7.1 Data Analysis Flow Chart 

 
 

Frequencies were calculated for participant demographics and information relating to their exercise 

recommendation.  Frequencies then were calculated for each of the Likert scale response options 

(strongly agree to strongly disagree) for each item in the 48-item ATEMPT section of the 

questionnaire.  The mean and standard deviation were also calculated for the frequency of 

responses to each item.  Presenting the Likert response results as means assumes an equal distance 
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Smallest Detectable Change (SDC) and Standard Error of Measurement (SEM)
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between the Likert response options.  However, as previously discussed in section 6.4.1.5, Likert 

responses are categorical rather than interval in nature and it cannot be assumed the distance 

between the responses are equal.  While the mean response presents the average observed value 

obtained from the respondents, it may not accurately reflect the average value of the underlying 

construct.  However, the means were calculated for the purpose of descriptive statistics to describe 

the results of the tool, rather than to identify the underlying conceptual model.  This may not be a 

perfect solution but alternatives such as using the median may be inappropriate with only five 

responses, and presenting frequency counts for each item would be uninterpretable due to the 

complexity of such a large number of responses.   

7.2.9.1 Item Reduction 

Items with low levels of variation in responses were removed as these items would be unable to 

differentiate between adherent and non-adherent responders effectively.  Different cut off points 

for variation were explored using the frequency of Likert responses for each item to determine 

which items to remove.  In determining an appropriate cut off point, consideration was given to the 

impact on the total number of items remaining, the number of items remaining per domain (as 

identified via concept mapping), the standard deviation of the individual items removed, and the 

conceptual content of the item to be removed.  Ceiling and floor effects were considered to be 

present if more than 15% of participants achieved the lowest or highest score possible (48 or 240) 

for the ATEMPT (Terwee et al. 2007).   

7.2.9.2 Structural Validity 

CFA was conducted on the remaining items.  The factor structure was predetermined by the 

findings from the previous concept mapping study (i.e., exercise adherence comprised six distinct 

domains), but an iterative process was used to establish the model with the best fit, rather than 

confirming a single model’s fit.  Models with three to eight factors were analysed as these had 

previously been identified via the hierarchical clustering in the concept mapping study as possible 

solutions for the conceptualisation of adherence (see section 5.3.3).  The factor analysis used 
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Multidimensional Item Response Theory (MIRT) and a Quasi-Monte Carlo Estimation Method 

(QMCEM) (Chalmers 2012) in RStudio (RStudio Team, 2015).  Item Response Theory (IRT) was not 

used to score the tool as with a traditional IRT model, it was used to assess the factor structure.  

This method was adopted as it treats the difference between responses as ordinal in nature, which 

is more appropriate for Likert responses (De Ayala 2013).  The fit of the six competing models was 

compared using Bayesian Information Criterion (BIC) values to determine the best model fit along 

with interpretation of the loading values for each factor.  BIC is an estimate of a function of the 

probability of a model being the best fit, assuming such a model is among the available candidates 

(Vrieze 2012).  The lower the value of BIC, the better the data fit to the model.  The BIC value was 

used in preference to the Akaike Information Criteria (AIC), as a simpler final model with a lower 

number of dimensions was preferred and BIC tends to be more stringent than AIC as sample size 

increases (Vrieze 2012).     

7.2.9.3 Internal Consistency 

Cronbach’s alpha coefficient was calculated to determine the internal consistency.  It is a measure 

of internal consistency as it is used on composite scores, i.e., how closely related a set of items 

are as a group.  The minimum acceptable value is 0.7 and the maximum expected value is 0.9, as 

above this value there is perceived to be redundancy or duplication (De Vet et al. 2011). 

7.2.9.4 Test-retest Reliability 

The data from all participants who completed the baseline and retest questionnaires were included 

in this analysis.  The time period between participants completing the baseline and retest 

questionnaire was calculated from the dates on the consent forms.  The test-retest reliability of the 

measures was assessed using Intraclass Correlation Coefficient (ICC).   This is a descriptive statistic 

that can be used when quantitative measurements are made on units that are organised into 

groups. It describes how strongly units in the same group resemble each other. Unlike most other 

correlation measures, it operates on data structured as groups rather than data structured as paired 

observations (Koo & Li 2016).  ICC was calculated by mean squares obtained through analysis of 
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variance (ANOVA).  A two-way mixed effect, single measurement, absolute agreement ICC model 

was used.  The ICC values were interpreted according to guidance published by Koo & Li (2016) who 

describe values less than 0.5 indicate poor reliability, values between 0.5 and 0.75 indicate 

moderate reliability, values between 0.75 and 0.9 indicate good reliability, and values greater than 

0.9 indicate excellent reliability. 

7.2.9.5 Measurement Error 

The ICC value was used to calculate the Smallest Detectable Change (SDC) and the Standard Error 

of Measurement (SEM).  The SDC is the smallest change that can be detected by a measure beyond 

measurement error (van Kampen et al. 2013). The SEM estimates how repeated measures of a 

person on the same instrument tend to be distributed around his or her true score (De Vet et al. 

2011). 

7.3 Results 

7.3.1 Response 

A total of 2000 questionnaire packs were distributed to the eleven participating clinics and 382 

completed baseline questionnaires were received.  This suggests a response rate of 19%. However, 

it is not known whether all the questionnaire packs that were distributed were actually handed to 

patients as it was not possible to collect and count un-distributed questionnaire packs2.  A total of 

234 retest questionnaire packs were sent out via post with 112 returned complete, a return rate of 

48%.  The mean time between completion of the baseline and retest questionnaires was 17 days 

with a standard deviation of 10 and a range of 5 to 63 days.  Based on available evidence (Allen & 

Yen 2002), this time period was considered short enough to expect the participants’ exercise 

adherence to be similar at the two time-points.   

The participants’ demographics are presented in table 7.1 and the participants’ exercise 

information in table 7.2.  Where there were missing data, the total number of responses is provided.  

 
2 The COVID-19 lockdown initiated in March 2020 meant participating clinics closed and access was not 
possible.   



196 
 

The majority of participants were female (66.4%) with the most common age range being 66-75 

years (31.7%).  The majority were of white ethnicity (90.6%) and half of all the participants were 

retired.  The average pain intensity score reported was 5.25 (SD 2.48) out of 10, the knee was the 

most common site of pain (35.3%) and 34.3% of participants had experienced their symptoms for 

over two years.  Joint specific exercises, such as strengthening and stretching, were the most 

common kind of exercise recommended (90.8%) and 2-6 weeks the most common duration since 

the recommendation (46.3%).  
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Table 7.1 Participants’ demographic and MSK condition data  

Variable 
 

Frequency  
(Total responses 
n=381) 

Sex Female 253 (66%) 

 Male 128 (34%) 

Age Group 18 - 25 11 (2.9%) 

 26 - 35 14 (3.7%) 

 36 - 45 35 (9.2%) 

 46 - 55 75 (19.8%) 

 56 - 65 89 (23.5%) 

 66 - 75 120 (31.7%) 

 76 - 85 31 (8.2%) 

 86 or over 4 (1%) 

Ethnicity  White 345 (90.5%) 

 Asian/Asian British 19 (5%) 

 Other 11 (2.9%) 

 Black/African/Caribbean 3 (0.8%) 

 Mixed ethnicity 3 (0.8%) 

Employment  Retired 189 (50.1%) 

 Employed usual job 113 (30%) 

 Employed sick leave 33 (8.8%) 

 Employed light duties 23 (6.1%) 

 Unemployed 19 (5%) 

Symptom Duration  Over 2 years 131 (34.4%) 

 13 months - 2 years 52 (13.7%) 

 7 - 12 months 74 (19.5%) 

 3 - 6 months 66 (17.3%) 

 7 - 12 weeks 34 (9%) 

 0 - 6 weeks 23 (6.1%) 

Symptom Location*  Knee 135 (35.3%) 

 Shoulder 113 (29.6%) 

 Back 111 (29.1%) 

 Hip 82 (21.5%) 

 Neck 56 (14.7%) 

 Other 45 (11.8%) 

 Foot or ankle 44 (11.5%) 

 Wrist or hand 37 (9.7%) 

 Elbow 15 (3.9%) 

 Specific condition  11 (2.9%) 

Pain Intensity  Mean (SD) 5.25 (2.48) 

Totals may not equal 381 due to missing data 
*Participants were allowed to select multiple responses hence totals do not sum to 100% 
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Table 7.2 Participants’ exercise data 

Variable  Frequency 
(Total responses 
n=381) 

Exercise Type*  Joint specific 347 (90.8%) 

 Postural 86 (22.5%) 

 Exercises in water 70 (18.3%) 

 General physical activity 65 (17.0%) 

 Other 48 (12.6%) 

 Pilates 26 (6.8%) 

 Yoga 22 (5.8%) 

How long-ago exercises 
were recommended 

Less than a week 21 (5.5%) 

 2 - 6 weeks 177 (46.6%) 

 7 - 12 weeks 85 (22.4%) 

 3 - 6 months 54 (14.2%) 

 7 months - 1 year 23 (6.1%) 

 More than 1 year 20 (5.2%) 

Totals may not equal 381 due to missing data 
*Participants were allowed to select multiple responses hence totals do not sum to 100% 
 

7.3.2 Missing Data 

Overall, levels of missing data were very low.  The total number of missing responses to items in 

the baseline questionnaire was 78, or 0.4% of the total baseline data.  The total number of missing 

responses to items in the retest questionnaire was 27, or 0.5% of the total retest data.  Given the 

low frequency of missing data, a simple imputation method was used in accordance with 

precedence in the literature (Christiansen et al. 2020 and Kroenke et al. 2010).  Missing values were 

imputed by calculating the mean item scores for the participant.  This was preferable to omitting a 

complete set of participant’s data as the potential reduction in precision from imputing a small 

number of responses was unlikely to have a detrimental impact on the analyses.   

7.3.3 Item Reduction 

The total mean score for all participants from the 48 items in the ATEMPT was 197 from a possible 

maximum score of 240 (SD 23, range 123-240).  The mean frequency of responses for all items was 

calculated and is presented in table 7.3.  Nine of the 382 respondents (2.4%) achieved the highest 
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score possible (240), and no respondents received the lowest possible score (48), consequently, no 

floor or ceiling effects were observed.  Due to the low number of participants answering with 

‘strongly disagree’ or ‘disagree’ throughout the measure, these categories were collapsed to 

provide sufficient response counts for the factor analysis.  Collapsing the ‘neither agree nor 

disagree’ response option was also considered to provide larger frequency counts in cells, but this 

response option was considered conceptually different to the agree or disagree responses and 

should therefore remain separate.  Items with fewer than six responses in the collapsed ‘strongly 

disagree’ or ‘disagree’ response options were removed.  This cut-off point was chosen as it removed 

13 items with insufficient response options for modelling analysis but retained a sufficient total 

number of items (n=35) with good representation of each domain identified from the concept 

mapping (appendix 7I).  These 13 items were also the only items to have a standard deviation of 

less than 0.60, demonstrating less variation and indicating they were less likely to provide useful 

information.  A flow chart showing the item reduction process from the original 100 statements to 

the final measure is presented in appendix 7J. 

Table 7.3 Mean frequency response for all 48 ATEMPT items 

 1 – Strongly 
Disagree 

2 - Disagree 3 – Neither 
agree nor 
disagree 

4- Agree 5 – Strongly 
agree 

Mean 
responses 
per item (SD) 

2 (3) 14 (14) 48 (30) 189 (30) 127 (36) 

 

7.3.4 Structural Validity 

Confirmatory factor analysis (CFA) was conducted on the remaining 35 items using the factor 

structures of three to eight clusters previously identified in the concept mapping study (see chapter 

5).  The BIC values were observed to reduce as the number of factors reduced, suggesting a better 

model fit when the measure was based on fewer factors. Consequently, a one factor model was 

also analysed to see if the BIC values continued to improve, even though a one cluster solution had 

been deemed inappropriate when conceptualising adherence in the concept mapping study.  The 
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BIC values for all the analyses are shown in table 7.4 and figure 7.2 and indicate that a one factor 

solution was the best fit due to it having the lowest BIC value.  In other words, the confirmatory 

factor analysis suggested that adding additional domains of measurement was superfluous, and the 

construct was best represented using a single scale/score. 

Table 7.4 BIC values for each factor structure 
 

1 factor 3 factors 4 factors 5 factors 6 factors 7 factors 8 factors 

BIC 24258.93 25131.04 25782.26 26298.03 25978.65 26087.75 26380.82 

 

 

Figure 7.2 BIC values for each factor structure 

 

 

7.3.5 Internal Consistency 

Although a one factor structure was identified as the best fit following CFA, it was important that 

the final measure should contain items that represented the six domains of exercise adherence 

identified by stakeholders in the concept mapping study.  To achieve this while assessing reliability, 

three separate short versions of the ATEMPT were created (appendix 7K).  To select items for these 

measures, the loading values of each item from the six cluster CFA were evaluated.  A 6-item 

measure was created using the single highest loading item from each of the six clusters.  
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Consequently, this measure contained the six items that best correlated (as determined by the CFA) 

with each of the six domains of exercise adherence.  A twelve-item measure was created using the 

first and second highest loading items from each of the six domains, and finally, an eighteen-item 

measure was created using the three highest loading items from each of the six domains.  The 

purpose of this was to identify the best functioning items from each domain of adherence as 

identified in the original conceptualisation of adherence, then determine the shortest measure that 

exhibits satisfactory levels of reliability.  The participant mean scores and standard deviation for 

the three measures are shown in table 7.5. 

Table 7.5 Participant mean scores and SD for the 6, 12 & 18 item measures 

 6-item 12-item 18-item 

Mean Score 25.60 49.55 73.80 

Standard Deviation (SD) 3.38 6.87 9.93 

Lowest Score Possible 6 12 18 

Highest Score Possible 30 60 90 

 

To assess internal consistency, Cronbach’s Alpha was calculated using the baseline data for each of 

the three separately created measures (see table 7.6).  Cronbach’s Alpha was above 0.9 for the 12- 

(0.91, 95% CI 0.9-0.92) and 18-item (0.93, 95% CI 0.92-0.94) versions, indicating that redundancy or 

duplication was present in the items (Streiner et al. 2015).  For the 6-item measure, Cronbach’s 

Alpha was 0.86, (95% CI 0.83-0.88).  As this value was between 0.7 and 0.9, the 6-item measure 

demonstrated a sufficiently high level of consistency (interrelatedness) between the items, 

suggesting they all measure the same construct (De Vet et al. 2011).  The assessment of internal 

consistency indicated that the 12- and 18-item versions contained superfluous items meaning that 

the 6-item version was most suitable (Tavakol & Dennick 2011).   

Table 7.6 Cronbach’s Alpha values for the 6, 12 & 18 item measures 

Measure Raw Alpha Standardised 
Alpha 

Lower 95% CI  Upper 95% CI 

6-item 0.85 0.86 0.83 0.88 

12-item 0.91 0.91 0.9 0.92 

18-item 0.93 0.93 0.92 0.94 
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7.3.6 Test-retest Reliability 

Test-retest reliability was assessed using Inter class correlation (ICC).  This was calculated using the 

baseline and retest data for each of the three measures (see table 7.7), with ICC values between 

0.75 and 0.9 suggesting good reliability (Koo & Li 2016).  Therefore, with an ICC of 0.84, 95% CI 

(0.78, 0.88) the 6-item ATEMPT can be considered to have consistently measured adherence 

between the test and retest time-points when adherence was unlikely to have changed in the 

patients.  The reliability was virtually the same for the 12- and 18- item measures, ICC 0.84, 95% CI 

(0.79, 0.88), indicating that increasing the number of items over the 6-item version does nothing to 

improve the test-retest reliability. 

Table 7.7 Inter class correlation values for the 6, 12 & 18 item measures 

Measure Point estimate Lower 95% CI Upper 95% CI 

6-item 0.84 0.78 0.88 

12-item 0.84 0.79 0.88 

18-item 0.84 0.79 0.88 

 

7.3.7 Measurement Error 

Measurement error was assessed by calculating the Smallest Detectable Change (SDC) and the 

Standard Error of Measurement (SEM) using the baseline and retest data for each of the three 

measures (see tables 7.8 and 7.9).  The ICC values were used for reliability in the formulae for 

calculating the SDC.  The SEM values were multiplied by 1.96 to give the 95% confidence interval 

values.  For the 12- and 18-item measures, the point estimate and confidence intervals have been 

scaled down (displayed in brackets in the tables) to account for the increased maximum possible 

score from these measures compared to the 6-item measure (minimum and maximum scores for 

each measure given in the left-hand column of the tables). 

The SDC for the 6-item version (with a minimum score of 6 and a maximum score of 30), was 3.77, 

95% CI (3.27, 4.42).  This suggests that a change in score of four or more is needed using the 6-item 

version in order to interpret a true change in adherence rather than measurement error (van 

Kampen et al. 2013).  By comparison, the scaled SDC for the 12- and 18- item measures were, 3.73, 
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95% CI (3.23, 4.27) and 3.57, 95% CI (3.10, 4.10) respectively.  While the SDC values were slightly 

smaller when the measure contained more items, a similar change in score when scaled would be 

required to interpret a true change in adherence.  As such, the 6-item version is able to detect 

change as well as the 12- and 18-item versions.  The SEM for the 6-item version was 2.67, 95% CI 

(2.31, 3.16).  This suggests that there is a 95% chance the true score is within three points above or 

below the actual score obtained by the measure.  By comparison, the scaled SEM for the 12- and 

18- item measures were, 2.64, 95% CI (2.29, 3.03) and 2.53, 95% CI (2.19, 2.89) respectively.  While 

the SEM values were slightly smaller when the measure contained more items, a proportional 

variation in the score of anything less than 3 would still be attributed to measurement error.  

Consequently, a similar magnitude of score change would be required for all three measures before 

being able to conclude the change was due to a fluctuation in the patient’s adherence and not 

measurement error.           

Table 7.8 Smallest detectable change values for the 6, 12 & 18 item measures 

Measure      
(Min -max score) 

Point estimate (scaled) Lower 95% CI 
(scaled) 

Upper 95% CI 
(scaled) 

6-item (6-30) 3.77 3.27 4.42 

12-item (12-60) 7.45 (3.73) 6.45 (3.23) 8.53 (4.27) 

18-item (18-90) 10.72 (3.57) 9.29 (3.10) 12.28 (4.10) 

 

Table 7.9 Standard error of measurement values for the 6, 12 & 18 item measures 

Measure      
(Min-max score) 

Point estimate 
(corrected) 

Lower 95% CI 
(corrected) 

Upper 95% CI 
(corrected) 

6-item (6-30) 2.67  2.31 3.16 

12-item (12-60) 5.27 (2.64) 4.57 (2.29) 6.04 (3.02) 

18-item (18-90) 7.59 (2.53) 6.57 (2.19) 8.68 (2.89) 

 

7.3.8 The 6-Item ATEMPT  

The 6-item measure (shown below and in appendix 7L with full instructions) showed preferable 

levels of internal consistency, comparably high levels of reliability, and comparable levels of 

measurement error to the 12- and 18-item versions.  As a shorter measure, it is also preferable for 

ease of completion by patients, hence it was viewed that this 6-item measure would be most 
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suitable to measure adherence to exercise for MSK pain. The 6-item ATEMPT is scored by summing 

all responses as follows: strongly disagree =1, disagree =2, neither agree nor disagree =3, agree =4, 

strongly agree =5.  The total score is therefore between 6 and 30 with a change in score of 4 or 

more required to indicate a change in exercise adherence. 
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ATEMPT (Adherence To Exercise for Musculoskeletal Pain Tool) 
1.  I feel my individual needs were understood when the exercise therapist recommended my 

exercises 

 
2.  I am doing enough exercise to produce a positive change in my musculoskeletal pain 

 
3.  I am doing my exercises as instructed 

 
4.  I understand how my exercises will help with my musculoskeletal pain 

 
5.  I understand the consequences of not doing my exercises 

 
6.  I believe in the exercises that have been recommended to me 

 
 

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 

         

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 

         

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 

         

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 

         

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 

         

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 
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7.4 Discussion 

The aims of this study were to select the smallest subset of items that covered the empirically 

derived domains of adherence and also provided sufficient psychometric accuracy to be a useful 

indicator of the construct.  This was achieved by conducting psychometric analysis on data collected 

from 382 patients with MSK pain who had been recently recommended exercise within NHS 

physiotherapy services.  The 6-item measure was shown to have preferable internal consistency 

(0.86, 95% CI 0.83-0.88) while demonstrating similarly good levels of test-retest reliability (0.84, 

95% CI 0.78, 0.88) and measurement error (SDC 3.77, 95% CI 3.27, 4.42, SEM 2.67, 95% CI 2.31, 

3.16) as the 12- and 18-item versions, indicating that the extra items brought little improvement to 

the measure.  Consequently, the 6-item version, known as ATEMPT, demonstrated adequate 

acceptability, appropriate internal consistency, good test-retest reliability, and acceptable 

measurement error.  The CFA also established that the ATEMPT functions as a simple 

unidimensional measure of exercise adherence for MSK pain.  However, by using the results from 

the previous concept mapping study, the items within the 6-item version retain the stakeholders 

original six-domain conceptualisation of exercise adherence.  These results establish the validity 

and reliability of the 6-item ATEMPT making it the most appropriate version for measuring 

adherence to exercise for MSK pain.  As the shortest measure possible is preferable in a research 

or clinical setting to reduce the burden on participants and patients, the brevity of the 6-item 

ATEMPT further supports its potential utility in these settings.   

7.4.1 Comparison with Other Studies  

Since the commencement of this PhD programme, three other methods of assessing exercise 

adherence have been developed.  These were identified in the update of the systematic review 

described in chapter 3 (section 3.3.8).  The first of which was the Exercise Adherence Rating Scale 

(EARS) (Newman-Beinart et al. 2017), which is a 6-item self-report measure of adherence to 

exercise prescribed for any health condition.  The second was the Adherence Rating Scale (ARS) 

created by Wang et al. (2019), however, this is a prediction model using eight variables to predict 
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adherence to exercise prescribed specifically for patients with knee osteoarthritis.  Thirdly, the 

Exercise Adherence Rating Scale (EXAS) was most recently developed by Arensman et al. (2020) and 

is an in-person, HCP delivered measure of adherence with five questions and an observational 

component.  It is specifically intended to measure the frequency, intensity, and quality of home-

based exercises.  Only the EARS is a self-report measure of prescribed home-based exercise and 

therefore comparable to the ATEMPT, however the development and content of all the measures 

is explored below with comparisons to the ATEMPT. 

Although the EARS is intended to measure adherence to prescribed home exercise, it was not 

designed specifically for patients with MSK pain but for individuals with any condition (Newman-

Beinart et al. 2017).  The EARS study did not conceptualise or define exercise adherence at the 

outset, instead it used focus groups with patients and physiotherapists to develop the items 

directly.  However, only 15 items were generated via this process with a further 2 items added 

following a literature review of factors associated with exercise adherence in chronic low back pain 

patients (Beinart et al. 2013).  The patients involved in the item generation for EARS only included 

those with chronic low back pain, compared to the variety of MSK problems experienced by the 

participants in the concept mapping study for ATEMPT.  The EARS items used a similar 5-point Likert 

scale response to the ATEMPT but only 6 of the 17 items were deemed suitable for EFA.  Of these 

six items, three asked about adherence behaviours and three about non-adherence behaviours.  

The EFA results suggested that the items loaded on a single factor, similar to the ATEMPT.  The EARS 

also demonstrated good internal consistency (Cronbach’s Alpha 0.81) and excellent test-retest 

reliability, ICC 0.97, 95% CI (0.94, 0.98) although measurement error and smallest detectable 

change were not assessed meaning the magnitude of score change needed using EARS is unknown.  

The scoring of the 6-item EARS involves totalling the values of the Likert responses similar to the 

ATEMPT.  The EARS items are shown in table 7.10 below, with the three adherence questions 

related to adherence behaviours highlighted in bold.  It could be argued that the first two of these 

are very similar to the ATEMPT question, ‘I am doing my exercises as instructed’.   
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Table 7.10 EARS and ATEMPT items (bold denotes adherence behaviours items) 

EARS Items ATEMPT Items 

I do my exercises as often as 

recommended 

I feel my individual needs were 

understood when the exercise therapist 

recommended my exercises 

I do most, or all, of my exercises I am doing enough exercise to produce a 

positive change in my musculoskeletal 

pain 

I fit my exercises into my regular routine I am doing my exercises as instructed 

I forget to do my exercises I understand how my exercises will help 

with my musculoskeletal pain 

I don’t get around to doing my exercises I understand the consequences of not 

doing my exercises 

I do less exercise than recommended by 

my healthcare professional 

I believe in the exercises that have been 

recommended to me 

 

However, ATEMPT does not ask about non-adherence behaviours.  This is because items were 

derived from statements that defined adherence.  Non-adherence was purposely not 

conceptualised or used for item generation for two reasons.  Firstly, it tended to cause participants 

to generate statements concerning reasons for non-adherence or barriers to adherence.  Secondly, 

it was considered erroneous to assume that non-adherence was the direct opposite of adherence.  

Consequently, basing a conceptualisation on either of these two approaches was considered flawed 

as it may be detrimental to the validity of the resulting measure.  In support of this view, the 11 

items that were not suitable for EFA in the EARS study due to their high proportion of variance, 

were all related to barriers or reasons for non-adherence.  This suggests that measuring adherence 

and non-adherence may not yield the same results.        

During testing, the first EARS questionnaire was issued to patients up to three weeks after 

completion of their exercise treatment, with the follow up questionnaire issued a further three 

weeks after this.  In comparison, the first ATEMPT questionnaire was issued during treatment while 

the patients were seeing physiotherapists for their MSK pain and the retest on average within 17 

days after receipt of the first.  As such, the patients completing the EARS would have been subject 
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to greater recall bias given the potential six-week period between cessation of exercises and 

completion of the retest questionnaire.  Furthermore, only 30 participants completed the retest 

questionnaire, which is significantly less than recommended in the literature for assessing retest 

reliability (Terwee et al. 2007) and calls in to question the robustness of the evidence supporting 

the measure.  

Although not a measure of adherence, an exercise adherence prediction model known as the 

Adherence Rating Scale (ARS) was created recently by Wang et al. (2019).  This study used a 

modified version of the Morisky medication adherence scale (Morisky et al. 1986) to measure 

exercise adherence in 655 patients with knee osteoarthritis.  Patients were then grouped into high 

or low adherence categories and logistical regression was used to identify characteristics of the high 

adherence group based on participant data obtained at the outset of the study.  The study identified 

the following eight variables as being predictive of exercise adherence in patients with knee 

osteoarthritis: 1) age, 2) education level, 3) degree of social support, 4) exercise habits, 5) 

knowledge or knee osteoarthritis prevention and treatment, 6) degree of care needed to treat the 

disease, 7) familiarity with exercise therapy, and 8) treatment confidence.  The sensitivity of the 

ARS was reported as 87.2% and the specificity 76.34% for predicting adherence (as determined 

using the modified Morisky medication adherence scale), indicating the model has good internal 

validity.   

The ARS was developed by initially determining exercise adherence in knee osteoarthritis patients 

using a unvalidated measurement tool that was originally developed to measure medication 

adherence (Morisky et al. 1986).  Consequently, the resulting variables may not be true predictors 

of exercise adherence in knee osteoarthritis patients and may not be generalisable to other MSK 

conditions.  However, two of the eight identified predictors of adherence in the resulting ARS: 

‘knowledge of knee OA prevention and treatment’ and ‘the familiarity of the exercise therapy’ are 

similar to the one of the items in the ATEMPT ‘I understand how my exercises will help with my 

musculoskeletal pain’.  Additionally, similarities can be seen in the ARS variables and the clusters 
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from the conceptualisation of exercises adherence described in chapter 5.  Table 7.11 illustrates 

these similarities by providing examples of statements (in italics) that are indicative of content of 

the concept mapping clusters and comparing them to the ARS variables.  This further supports that 

the ATEMPT captures relevant elements of exercise adherence for MSK pain.     

Table 7.11 Comparison of the ARS variables with the concept mapping cluster informing the ATEMPT 

ARS Variable Concept Mapping Cluster and example of 

contained statement 

Degree of social support Motivation and support 

Having a support network 

Exercise habits Patient knowledge and understanding 

Making exercise a habit 

Knowledge or knee osteoarthritis 

prevention and treatment 
Patient knowledge and understanding 

Knowing the condition or ailment 

Treatment confidence Patient knowledge and understanding 

Having confidence in the health care professional 

providing the exercise prescription 

Degree of care needed to treat the disease Patient knowledge and understanding 

Understanding when not exercising or resting is 

appropriate 

Familiarity with exercise therapy Patient knowledge and understanding 

Understanding how to do the exercises properly 

 

The EXAS was designed to be used by a HCP during in-person treatment sessions to specifically 

assess the frequency, intensity, and quality of exercise adherence in LBP patients.  The items were 

created by the authors following a literature search, then refined following a review by an expert 

panel.  The measure was then given to five HCPs to test that the questions were comprehensible 

using patients with LBP.  The final EXAS involves four questions about whether or not the patient 

performed their exercises as recommended, on how many days, how many times, and how many 

sets.  The final question involves asking the patient to perform the exercises.  The HCP then makes 

a judgement based on a five-point scale as to how the report of their exercise behaviour and the 

quality of their exercise performance correlates with the original prescription.  Construct validity of 

the measure was established by assessing divergent validity with 27 LBP patients using the 
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hypothesis that patients reporting a lack of time to exercise would have low EXAS scores.  Intrarater 

and interrater reliability was assessed using 50 healthy participants and two raters.   

Despite the authors reporting the EXAS had acceptable construct validity, this was based on a very 

small sample of patients.  Moreover, only divergent validity was actually assessed, establishing that 

patients reporting more barriers to exercise will score lower on EXAS, not necessarily that high EXAS 

scores correlate with exercise adherence.  Indeed, COSMIN describe three aspects of construct 

validity (see chapter 2, figure 2.1), with hypothesis testing being only one of these (Mokkink et al. 

2010).  The development of the EXAS was also based on a review of the literature, which as has 

already been established, does not define or conceptualise exercise adherence in a way that allows 

its measurement to be operationalised (Bailey et al. 2020).  Furthermore, only researchers were 

involved in creating the items and reviewing them in the expert panel.  At no stage did patients or 

HCPs have any input in the content, meaning, or relevance of the items, only whether they could 

be understood.   

From a utility perspective, the EXAS would be less suitable in research settings as it requires an in-

person assessment that necessitates a trained examiner, thereby incurring substantial costs.  It is 

also only relevant to low back pain, and exercise prescriptions whose dosage features, days, 

frequency, sets and reps/time.  If a prescription did not contain these parameters, for example, 

‘exercise until you feel moderate fatigue’, it would not be possible to score the patient using EXAS.  

The majority of the questions in EXAS are comparing the patient’s self-report of the exercises they 

completed to the HCPs recommendations.  As such, this offers little more than an exercise diary, 

which has been shown to be a flawed assessment of exercise adherence (see section 2.4.5.1).  It 

also reduces exercise adherence to a comparison with a specific dosage, which has previously been 

established as an oversimplification of the construct (see section 2.5.4.2).  Essentially, such an 

assessment is made with one item in the ATEMPT, ‘I am doing my exercises as intended’.  As such, 

the EXAS could be seen as more of a measure of compliance, as described by (McKay & Verhagen 

2015), but would only be suitable for LBP patients in an in-person setting.  Furthermore, the 
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reliability of EXAS has only been tested with healthy individuals and two raters.  Further testing with 

a larger number of raters and LBP patients would be required before the results could be 

interpreted confidently.    

7.4.2 Implications and Recommendations 

Further studies should be conducted to confirm the ability of ATEMPT to detect change in exercise 

adherence.  This could involve using the ATEMPT in conjunction with the EARS to assess convergent 

validity as both measures purport to assess exercise adherence3.  The ATEMPT should also be used 

in prospective studies at multiple time points in conjunction with other PROMS, such as a validated 

and reliable measures of function/disability and symptoms.  This would allow for a comparison 

between a change in the patient’s symptoms/function and changes in their exercise adherence over 

time.  This would enable the interpretability of the ATEMPT to be assessed and for the Minimally 

Important Change (MIC) to be calculated, which is a requirement of the COSMIN checklist (Mokkink 

et al. 2010).  It would then be possible to determine the ATEMPT score that correlates with positive 

clinical change in a patient’s pain and disability levels.  This would increase the value of the tool to 

clinicians as it would help identify whether a lack of improvement in the patient’s pain and disability 

was due to low exercise adherence or other factors such as disease progression or unsuitable 

treatment selection.  Such an approach would also enable further evaluation of the construct 

validity of the ATEMPT via hypothesis testing.  For example, it could be investigated whether 

patients with MSK pain that score higher on the ATEMPT, also score lower on measures of pain and 

disability, suggesting that higher exercise adherence is associated with reduced pain and disability.           

Future studies investigating exercise interventions for MSK pain should consider including ATEMPT 

as an outcome measure to assist in determining whether observed results are due to completion 

of the recommended exercise or other variables.  Studies investigating different methods of 

 
3 The existence of the EARS (Newman Beinhart et al. 2017) was not known at the time of planning the study 
to test ATEMPT and was therefore not included.   
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improving patient adherence to exercise now have a valid and reliable method of determining the 

success of their interventions.   

As ATEMPT was tested using patients with MSK pain identified from NHS physiotherapy clinics, it 

can be expected to function reliably in both clinical and research settings to measure adherence to 

exercise for MSK pain.  Due to its short nature, involving six quickly answered Likert response 

questions, it could potentially be integrated into patient consultations even where there are 

significant time constraints.  While the scoring of the ATEMPT has not yet been correlated to 

thresholds for clinical outcomes such as pain or disability, the magnitude of score change required 

to indicate a change in adherence has been established (SDC and SEM).  Therefore, ATEMPT could 

be used by physiotherapists or other HCPs to monitor changes in their patient’s adherence to 

exercise recommendations over time.  This would enable HCPs to identify occasions during the 

treatment programme where the patient’s adherence had reduced, potentially leading to sub-

optimal engagement with the exercise recommendations.  This would serve to alert the HCP to the 

need for initiating potentially adherence enhancing strategies, such as goal setting (Jordan et al. 

2010).  The ATEMPT could also be used as a tool in shared decision making, as the scoring of 

individual items by the patient may also identify reasons for sub-optimal adherence and suggests 

possible avenues for enhancing adherence.  For example, if a patient responds to the following 

items with ‘disagree’ or ‘strongly disagree’, 

I feel my individual needs were understood when the exercise therapist recommended my 

exercises 

I believe in the exercises that have been recommended to me 

the HCP may wish to revisit the exercise recommendation in a context specific to the patient.  This 

could include consideration of the following dimensions identified as affecting adherence (WHO 

2003):  

Condition related factors – severity of symptoms, level of disability, comorbidities 
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Patient related factors – knowledge and belief about their condition and the treatment, self-

efficacy, anxieties about adverse events 

Therapy related factors – the complexity of the recommendation, the duration of the treatment, 

previous treatment failures, immediacy of beneficial effects 

Social/economic factors – competing demands, illiteracy, unemployment, lack of effective social 

networks, lack of facilities, family dysfunction 

 Similarly, if a patient responds to the following items with ‘disagree’ or ‘strongly disagree’, 

I understand how my exercises will help with my musculoskeletal pain 

I understand the consequences of not doing my exercises 

it may be beneficial for the HCP to explore the patient’s beliefs and understanding about the causes 

of their pain.  The HCP can then offer explanations as to how the recommended exercises may be 

able to help through the lens of the patient’s understanding and beliefs.  Or, where necessary, the 

HCP may wish to address erroneous beliefs held by the patient that are presenting a barrier to 

exercise adherence.   

7.4.3 Strengths and Limitations 

The study benefited from data obtained from multiple physiotherapy clinics across the Midlands 

region of England, incorporating diverse areas from urban to rural.  The data included patients with 

a diverse range of ages, symptom location, duration, and intensity.  They had also recently received 

a variety of exercise recommendations over a range of time periods.  Although the ATEMPT has 

only undergone initial psychometric evaluation, including, structural validity, internal consistency, 

test-retest reliability, and measurement error, this is more than any other measure of exercise 

adherence currently available.  The responsiveness of the ATEMPT now needs to be established 

through further testing.      

The structural validity was assessed using multiple, iterative CFA conducted on models with three 

to eight factors, as these had previously been identified as potential domains of exercise adherence 
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during the concept mapping study.  The advantage of this approach was that the potential models 

were derived directly from the stakeholders’ conceptualisation of adherence, as identified within 

concept mapping, thereby enhancing the validity of the models.  It is possible that an EFA analysis 

of the factor structure of the ATEMPT data would have yielded different results to those obtained 

by the concept mapping analysis.  This is because firstly, EFA analyses the finished item as it appears 

in the questionnaire, including its specific response option, whereas concept mapping analyses the 

raw participant data, i.e., the statements they created relating to adherence.  Secondly, latent 

variables that have previously not been considered can sometimes be identified during EFA, or 

conversely, variables can be collapsed during EFA that participants would have otherwise kept 

distinct in the concept mapping process.  This is not to say that one method is superior to the other, 

but that exploring the dimensionality of adherence via EFA was made redundant due to the 

conceptualisation that took place during the concept mapping.      

Due to the direct distribution method used for the ATEMPT questionnaire, it was not possible to 

calculate the true response rate.  Likewise, it was not possible to identify non-responders and 

explore their demographics and the potential for non-response bias, which may have impacted the 

interpretability of the results.  While the mean time period between completing the baseline 

ATEMPT questionnaire and the follow-up questionnaire was 17 days, some participants took up to 

63 days to return the follow-up questionnaire (although it is still unknown at what time-point they 

actually completed the questionnaire).  It is more likely that participants’ adherence would have 

changed with longer intervals between completing the questionnaires, whereas the analyses was 

based on the assumption that adherence was constant.      

7.4.4 Conclusion 

This study has identified via CFA that the ATEMPT is a unidimensional measure of exercise 

adherence, which contains items related to the six domains of exercise adherence as 

conceptualised by stakeholders from the previous concept mapping study.  Three short form 

versions of the ATEMPT were created and tested (6-, 12- and 18-item versions), with the 6-item 
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version demonstrating favourable internal consistency and comparable test-retest reliability and 

measurement error to the 12- and 18-item versions.  Given the increased utility of a shorter 

measure, the 6-item version is recommended for further psychometric testing and is the most 

robustly developed measure of exercise adherence for MSK pain to date.  

The next chapter draws together the findings from the three parts of this PhD programme, 1.  

Exploring existing definitions of adherence to exercise for MSK pain, 2. Conceptualising adherence 

to exercise for MSK pain, and 3. Developing and testing a new measure of adherence to exercise 

for MSK pain.  How this work adds to the field of exercise as an intervention for MSK pain, the 

clinical implications, and further research recommendations are also discussed.        
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Chapter 8. Thesis Summary Discussion and Conclusion 

8.1 Chapter Introduction 

This chapters starts by reviewing the issues that this PhD aimed to address, the purpose of the PhD 

and the main stages are then summarised with the aims and objectives outlined.  Following this, 

the main findings of the PhD are summarised, with discussion of the implications for research and 

clinical practice, and recommendations for further research.   

MSK pain is a highly prevalent and burdensome disease globally.  Exercise is one of the most 

effective treatments for MSK pain and is consistently recommended in clinical guidelines.  However, 

the clinical effect sizes of exercise are often small compared to non-exercise controls and can 

diminish over time.  It is possible that this is due to suboptimal levels of exercise adherence that 

can wane further over time.  Consequently, it is important to be able to measure exercise adherence 

in both clinical practice and research and test the effectiveness of interventions to improve exercise 

adherence.  However, there is currently no consistency in the way exercise adherence in MSK pain 

is measured, with at least 234 methods, including 49 separate questionnaires identified in the 

literature (McLean et al. 2017). The five available systematic reviews dating from 2014 to 2018 

conclude that none of the existing measures are able to measure exercise adherence validly nor 

reliably (Uzawa & Davis 2018, McLean et al. 2017, Frost et al. 2016, Bollen et al. 2014, Hall et al. 

2014).  Consequently, the overall aim of this PhD was to develop and test a new measure of 

adherence to exercise for MSK pain.  This was achieved in a research programme comprising three 

parts outlined below.   

  



218 
 

Part 1: Explore how adherence to exercise for MSK pain is defined 

• A systematic review was conducted to explore how adherence to exercise for MSK pain is 

defined and conceptualised in the literature. 

Part 2: Create a new conceptualisation of adherence to exercise for MSK pain 

• A concept mapping study was undertaken to conceptualise adherence to exercise for MSK 

pain from the perspective of relevant stakeholders.  

Part 3: Develop and test the new measure of adherence to exercise for MSK pain 

• Statements concerning exercise adherence generated during the concept mapping study 

were developed into items to create a new measure of exercise adherence – the 

Adherence To Exercise for Musculoskeletal Pain Tool (ATEMPT). 

• Data collected from physiotherapy patients with the new measure were used to create a 

short version of the measure and assess its psychometric properties. 

8.2 Summary of Part 1 of the PhD: Exploring Definitions of Adherence 

The systematic review search identified 749 studies where a term for adherence featured in the 

title, and MSK pain and exercise were mentioned in the abstract, this was reduced to 86 after title 

and abstract, then full text screening.  The most common study was of prospective cohort design 

(n=29, 34%), and the most common setting, hospital outpatients (n=31, 36%).  Back and/or neck 

pain was the most common MSK pain presentation (n=30, 35%), and strengthening (n=43, 50%) 

and stretching (n=35, 41%) were the most common types of exercise recommended.   

The majority of studies did not provide a clearly specified definition of adherence (n=52, 60%), 

instead they tended to define adherence according to the parameters they had used to measure it 

(n=73, 85%), for example, exercise frequency or session attendance.  Of the studies that did provide 

a specific definition of adherence (n=34, 40%), it was most commonly the definition created over 

40 years ago by Sackett and Haynes (1976) (n=9, 25%), or the WHO’s (2003) modified version (n=10, 

29%), “the extent to which a person’s behaviour – taking medications, following a diet, and/or 
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executing lifestyle changes, corresponds with agreed recommendations from a healthcare 

provider”.  The parameter of exercise adherence most commonly assessed was the participant’s 

exercise frequency (n=47, 55%), which was predominantly measured via a self-report log or exercise 

diary (n=44, 51%).  In the majority of included studies (n=44, 51%), the quantity of exercise required 

to be classed as ‘adherent’ was not described.  However, the range of completing between 80-99% 

of the total recommended exercises was most frequently used to classify people as ‘adherent’ 

(n=15, 17%).   

The findings of the systematic review indicated that adherence had not been defined in the context 

of exercise for MSK pain and it has been measured inconsistently using a wide variety of methods.  

These findings demonstrate the importance of, and need for, conceptualising adherence to exercise 

for MSK pain before developing a new measure.           

8.3 Summary of Part 2 of the PhD: Conceptualising Adherence to Exercise  

Adherence to exercise for MSK pain was conceptualised by three groups of stakeholders (patients 

with MSK pain, physiotherapists, and researchers), using concept mapping methodology.  Initially, 

this involved the participants generating 100 unique statements describing adherence to exercise 

for MSK pain.  The participants then sorted the statements and rated their importance.  Following 

multidimensional scaling and hierarchical cluster analysis of the data, a series of concept maps were 

created and presented to a focus group with representation of all stakeholder groups.  During the 

focus group, the participants interpreted the various concept maps and determined that the 

construct of adherence to exercise for MSK pain consisted of the following six domains: 1. 

Communication with expert, 2. Targets, 3.  How exercise is prescribed, 4. Patient knowledge and 

understanding, 5. Motivation and support, and 6. Psychological approach and attitudes.  These six 

domains and the statements within each of the domains were then used to develop items for a new 

measure of adherence to exercise for use in the context of MSK pain. 
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8.4 Summary of Part 3 of the PhD: Developing and Testing a New Measure of Adherence  

Statements with an above average importance rating for inclusion in a new measure of exercise 

adherence from any participant type were selected for development into items (n=56).  The 

selected statements were re-written as questions and a Likert response added so they would 

function as items.  The new items were then checked for their potential for inducing bias, and their 

readability and comprehensibility.  The acceptability of the newly created measure was investigated 

via a PPIE focus group with six patients with MSK pain.  Eight items were removed following this 

process due to issues with readability and/or comprehensibility.  The remaining 48 items were 

tested with a further five patients with MSK pain during cognitive interviews followed by additional 

changes to some items.   

The psychometric properties of the 48-item measure were then tested using data collected from 

patients with MSK pain who were identified from multiple NHS physiotherapy clinics and were 

receiving exercise recommendations.  Items with less than six responses in the combined ‘strongly 

disagree’ and ‘disagree’ response categories were removed due to their low variation in responses.  

The content and structural validity of the remaining 35 items were investigated using confirmatory 

factor analysis, which identified that a unidimensional measure was the best fit.  Three short version 

measures (6-, 12-, and 18-items) were created using the highest loading items from each of the six 

domains identified from the concept mapping conceptualisation. For all metrics, the 6-item tool 

(see section 8.4.1 below) functioned as reliably as the 12- and 18-item versions, demonstrating 

adequate acceptability, appropriate internal consistency, good test-retest reliability, and 

acceptable measurement error.  Furthermore, by utilising the results from the previous concept 

mapping study, the items within the 6-item version retain the stakeholders original six-domain 

conceptualisation of exercise adherence.  The ATEMPT should undergo further psychometric 

testing, to include responsiveness, but is currently the most robustly developed measure of exercise 

adherence available and is suitable for use in clinical practice or research.  
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8.4.1 The Adherence to Exercise for Musculoskeletal Pain Tool (ATEMPT)4  

1. I feel my individual needs were understood when the exercise therapist recommended my 

exercises 

2. I am doing enough exercise to produce a positive change in my musculoskeletal pain 

3. I am doing my exercises as instructed 

4. I understand how my exercises will help with my musculoskeletal pain 

5. I understand the consequences of not doing my exercises 

6.  I believe in the exercises that have been recommended to me 

8.5 Discussion of PhD findings  

Adherence to exercise has previously been described as a complex multi-dimensional construct 

(Kolt et al. 2007) that is poorly defined (Hall et al. 2014).  Yet until now, the domains of exercise 

adherence in the context of musculoskeletal pain had not been explored by relevant stakeholders.  

The conceptualisation of exercise adherence conducted as part of this PhD programme, has 

identified that exercise adherence is a multi-domain construct. It has six distinct domains whose 

meanings have been clearly defined by the nature of the statements contained within them.  

Several of the domains, such as ‘patient knowledge and understanding’ and ‘communication with 

the expert’ emphasise the role of the patient in the decision-making process to adhere to exercise.  

This has previously been identified as important in healthcare and a distinguishing feature of 

adherence versus compliance (McKay & Verhagen 2015, Vrijens et al. 2012, WHO 2003).  The nature 

of the domains such as ‘psychological approach and attitudes’ and ‘motivation and support’ also 

reinforce the concept that adherence is more than merely measuring the patient’s actions 

compared to a prescribed exercise dosage (McKay & Verhagen 2015).  However, these traditional 

 
4 ATEMPT is scored by summing all responses as follows: strongly disagree =1, disagree =2, neither agree nor 
disagree =3, agree =4, strongly agree =5.  Total score is between 6 and 30. 
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disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

 Strongly 
Agree 
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yet simplistic notions of adherence are also included within the new conceptualisation and are 

represented in the ‘targets’ domain. 

Consequently, the current conceptualisation of adherence to exercise for MSK pain aligns with 

contemporary ideas concerning the importance of the patient’s role in healthcare, such as, the 

understanding of their condition and treatment, their views on the treatment recommendations, 

and their involvement in decision-making (McKay & Verhagen 2015, Vrijens et al. 2012).  It also 

incorporates factors that are known to influence adherence, such as, the patient’s attitudes and 

behaviours, and self-efficacy expectations (WHO 2003).  However, the conceptualisation in chapter 

5 describes the different domains of exercise adherence in a level of detail that has not previously 

been achieved, and for the first time, is a joint product of multiple relevant stakeholders.  This 

makes the adherence conceptualisation a suitable foundation for developing a new measure of 

exercise adherence, which has undoubtably contributed to the satisfactory content and structural 

validity of the ATEMPT.  This can be seen in the content of the ATEMPT, which captures elements 

of adherence that have previously been identified as important but until now were rarely included 

within adherence measurement, such as, the patient’s knowledge and understanding, their role in 

interpreting the appropriateness of the exercise intervention (McKay & Verhagen 2015), and the 

level of agreement between the patient and the HCP (Vrijens et al. 2012).  Furthermore, it also 

captures more traditionally measured elements of ‘compliance’ by comparing the patients exercise 

behaviour to the reference dose, but in a standardised way.  

The ATEMPT addresses a significant limitation in research related to exercise for MSK pain, namely, 

that existing methods of adherence measurement do not demonstrate adequate levels of reliability 

or validity (Bollen et al. 2014, Hall et al. 2014, Mclean et al. 2016) and are applied inconsistently 

across studies, limiting the opportunity to interpret and compare results (Jordan et al. 2010).  These 

problems are likely due to the fact that existing measures have not undergone a thorough 

development process involving multiple relevant stakeholders, including patients with MSK pain 

(Bollen et al. 2014, Hall et al. 2014 McLean et al. 2016, Bailey et al. 2018).  The ATEMPT is derived 
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from a robust new conceptualisation of exercise adherence, which has resulted in a measure of 

exercise adherence with the most favourable psychometric properties currently available.  It can 

also be easily introduced into various types of studies to improve the accuracy and consistency of 

adherence measurement due to its short, self-report nature.  It is hoped that this will facilitate the 

development of interventions to improve adherence to exercise, thereby enhancing the current 

best strategy for addressing the most burdensome disease globally: MSK pain (IHME 2020).   

8.5.1 Recommendations for Further Research  

There are psychometric properties of the ATEMPT that still need to be evaluated, most importantly, 

the responsiveness and interpretability.  To achieve this, the ATEMPT should be used alongside 

other outcome measures in future trials of exercise for MSK pain.  For example, the ATEMPT could 

be used with the Arthritis Research UK Musculoskeletal Health Questionnaire (MSK-HQ) (Hill et al. 

2015), which is an outcome measure for use with patients with different MSK pain conditions to 

report their symptoms and quality of life.  This will allow for further assessment of the ATEMPT in 

accordance with the COSMIN criteria, specifically, construct validity and responsiveness via 

hypothesis testing.  A priori hypotheses should be created predicting the correlation of ATEMPT 

scores with scores from other outcome measures used in trials of exercise effectiveness.  For 

example, higher ATEMPT scores would be expected to correlate with lower pain and disability 

scores in participants of studies investigating exercise effectiveness for MSK pain.  Such hypothesis 

testing would allow for convergent and divergent validity to be established, depending on the 

outcome measures used.  This information would contribute to the understanding of the ATEMPT’s 

construct validity and responsiveness, further justifying its use in exercise adherence measurement.  

Analysis of these data would also allow for the calculation of the minimally important change (MIC).  

This would improve the interpretability of the ATEMPT scores, as it would be possible to establish 

ATEMPT score ranges or thresholds that correspond to changes in clinically relevant outcomes such 

as pain and disability.  Responsiveness could also be evaluated by measuring ATEMPT scores at 

different points in time alongside another validated outcome measures of exercise adherence such 
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as the EARS (Newman-Beinart et al. 2017) and comparing the scores.  Additionally, ATEMPT scores 

could be compared with a patient’s overall assessment of their adherence via a simple single 

question, or by comparing to standard exercise diaries.   

Further reliability testing in other contexts is desirable, so ATEMPT should also be deployed in as 

many different settings as possible where exercise is used or recommended for MSK pain.  For 

example: different clinical settings such as, in-patient, out-patient, community, and private 

practice; different MSK conditions; different areas of the UK; and with different HCPs, i.e., non-

physiotherapy clinics.  This approach could also assess the cross-cultural validity of ATEMPT where 

it is used in different countries and cultures, including translations into different languages.  

ATEMPT should also be tested with individuals from different sub-groups of the population, for 

example, age, gender, socioeconomic status, level of education, and presence of comorbidities.  

Firstly, to determine ATEMPT’s validity and reliability when used with these sub-groups, but also to 

establish if exercise adherence varies between population sub-groups and identify if particular 

groups would benefit more from additional support when recommended exercise for their MSK 

pain.  These further research studies, together, will provide a better understanding of exercise 

adherence in MSK pain, facilitate greater focus of interventions to support initial and sustained 

exercise adherence, and develop better exercise interventions for MSK pain.      

The ATEMPT potentially has applications in healthcare beyond exercise and MSK pain.  With 

appropriate adaptation and testing, the ATEMPT and/or the underpinning conceptualisation of 

adherence could provide a foundation for a measure of physical activity, medication, or other 

lifestyle/behavioural modification.   

8.5.2 Recommendations for Clinical Practice  

The systematic review described in chapter three, demonstrated that across the literature a patient 

was most commonly considered to have been adherent if they completed between 80-100% of the 

exercises recommended to them.  While this may be considered to offer some guidance in clinical 

practice, adherence being a comparison of the patient’s behaviour compared to a recommended 
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amount has been established as only one element of adherence and should therefore not be 

considered in isolation.    

The concept mapping study identified that patients with MSK pain prioritise the specifics of the 

exercises recommended to them, whereas this was less important to the physiotherapists.  This 

may be because the evidence suggests the type of exercise recommended for MSK pain is unrelated 

to the outcome (Babatunde et al. 2017).  This dissonance between patient and HCP concerning the 

specificity of the exercise recommendation may be a negative influence on exercise adherence.  

Consequently, an awareness of the patient’s priorities by HCPs may facilitate the way in which 

exercises are recommended to the patient, thereby improving adherence.   

The ATEMPT demonstrates good retest reliability and as it is only 6-items in length, it could be easily 

incorporated into clinical practice to monitor a patient’s exercise adherence over time.  The 

measurement error analysis indicates that a change in 4 points on the ATEMPT score (ranging from 

6 to 30, see section 7.3.8) suggests a change in the patient’s adherence.  If a patient’s score has 

reduced, this could indicate to the HCP that further intervention is necessary, particularly if poor 

clinical outcomes such as pain and function are also observed.  The scoring of individual ATEMPT 

items may also suggest to the HCP what aspect of adherence to focus on to optimise the exercise 

intervention.  In summary, current perceptions of exercise adherence are inadequate, patients with 

MSK pain and their HCP’s opinions on exercise recommendation may not be aligned, which could 

impact on adherence levels.  The ATEMPT may be a useful tool in clinical practice to monitor 

changes in a patient’s adherence and suggest suitable approaches for facilitating adherence.   

8.5.3 Strengths and Limitations  

The systematic review described in chapter three was the first to investigate how adherence to 

exercise for MSK pain is defined in the published literature.  The review adopted an inclusive 

definition of MSK pain, and a search strategy adapted from a previous relevant Cochrane review 

(Jordan et al. 2010) reduced the chance of relevant literature being erroneously omitted.  
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Furthermore, error and bias were minimised in both the screening and data extraction process by 

using two independent researchers reviewing each study.  Consequently, the findings, including the 

need for a conceptualisation of exercise adherence before developing a new measure, are based 

on a comprehensive review of the relevant published literature.      

The conceptualisation of exercise adherence that followed, was the first of its kind and the only 

attempt to define exercise adherence with input from multiple relevant stakeholders, i.e., patients 

with MSK pain, physiotherapists using exercise in the management of MSK pain, and researchers 

working in the field of exercise adherence or exercise for MSK pain.  The methodology used to 

achieve the conceptualisation was the mixed methods approach of concept mapping.  This was 

particularly suitable as it allowed stakeholders to contribute descriptions of adherence in their own 

words, then applied multidimensional scaling analysis to identify the elements of exercise 

adherence that were most meaningful to all stakeholders.  The way in which the analysis visualised 

the conceptualisation in the form of concept maps, was particularly useful to enable the 

participants to understand and discuss this complex construct.  Consequently, the resulting 

conceptualisation of exercise adherence can be considered to be the first true representation of 

the construct from the perspective of these relevant stakeholders.   

The measure of adherence that was created following the concept mapping study, benefitted from 

being derived directly from the statements about exercise adherence created by the participants.  

The development of the statements into items was via a transparent and evidenced based 

approach, with significant input from patients during varied consultation processes at different 

stages of the development.  As such, the acceptability and interpretability of the resulting measure 

was optimised through a robust and carefully considered development process.   

The assessment of structural validity, internal consistency, test-retest reliability, and measurement 

error of the 6-item ATEMPT, were based on data obtained from a suitable cohort of patients with 

MSK pain from multiple NHS physiotherapy clinics.  The ATEMPT is based on a robust 

conceptualisation of exercise adherence and is a simple 6-item unidimensional measure with 
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representation of all six domains of exercise adherence identified by relevant stakeholders.  It has 

undergone a more thorough assessment of its psychometric properties than any other measure of 

exercise adherence, and in line with COSMIN guidelines (Mokkink et al. 2010) demonstrates 

favourable internal consistency, good retest reliability, satisfactory measurement error, and 

suitable content and structural validity.  Consequently, it is now the most suitable way of measuring 

patient’s adherence to exercise recommendation for MSK pain and should be used in clinical 

practice and research.  However, there are additional psychometric properties of the ATEMPT that 

need to be investigated to optimise its use in a research or clinical settings.         

8.5.4 Comparison of the ATEMPT to Other Recently Developed Measures  

Three other methods of predicting or assessing exercise adherence have been developed since the 

commencement of this PhD programme (see section 7.4.1): EXAS (Arensman et al. 2020), ARS 

(Wang et al. 2019), and EARS (Newman-Beinart et al. 2017).  However, only the EARS is a self-report 

measure of prescribed exercise adherence (Newman-Beinart et al. 2017), as the EXAS is designed 

only for in-person completion (Arensman et al 2020), and the ARS predicts adherence rather than 

measures it retrospectively (Wang et al. 2019).  Furthermore, none of these methods are based on 

a conceptualisation of exercise adherence from the perspective of relevant stakeholders and none 

have involved patients with varied MSK pain conditions in their development and testing.  

Therefore, the ATEMPT is superior given its development grounded in a multi-stakeholder derived 

conceptualisation of adherence, its self-report application, and relevance to multiple MSK pain 

conditions.   

8.6 Conclusion 

Adherence to exercise for MSK pain was a previously ill-defined construct that had not benefitted 

from adequate conceptualisation, resulting in inadequate methods of its measurement.  This new 

conceptualisation of adherence has identified it as a multi-domain construct.  This 

conceptualisation has facilitated the development of a new measure of adherence, which has been 
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shown to be a reliable and valid way of measuring adherence to exercise recommended for MSK 

pain.  Furthermore, the resulting short form 6-item ATEMPT is brief enough to be used in a variety 

of research and clinical settings and is the most robustly developed and tested measure of exercise 

adherence for MSK pain available.  
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Appendix 3A PRISMA checklist  

 

Section/topic  # Checklist item  
Reported 
on page 
#  

TITLE   

Title  1 Identify the report as a systematic review, meta-analysis, or 
both.  

35 

ABSTRACT   

Structured 
summary  

2 Provide a structured summary including, as applicable: 
background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis 
methods; results; limitations; conclusions and implications of 
key findings; systematic review registration number.  

36 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of what is 
already known.  

37 

Objectives  4 Provide an explicit statement of questions being addressed 
with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  

38 

METHODS   

Protocol and 
registration  

5 Indicate if a review protocol exists, if and where it can be 
accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  

N/A 

Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) 

and report characteristics (e.g., years considered, language, 
publication status) used as criteria for eligibility, giving 
rationale.  

38 

Information 
sources  

7 Describe all information sources (e.g., databases with dates of 
coverage, contact with study authors to identify additional 
studies) in the search and date last searched.  

38 

Search  8 Present full electronic search strategy for at least one 
database, including any limits used, such that it could be 
repeated.  

Figure 
3.1 

Study selection  9 State the process for selecting studies (i.e., screening, 
eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis).  

39 

Data collection 
process  

10 Describe method of data extraction from reports (e.g., piloted 
forms, independently, in duplicate) and any processes for 
obtaining and confirming data from investigators.  

39 

Data items  11 List and define all variables for which data were sought (e.g., 
PICOS, funding sources) and any assumptions and 
simplifications made.  

39 

Risk of bias in 
individual 
studies  

12 Describe methods used for assessing risk of bias of individual 
studies (including specification of whether this was done at the 
study or outcome level), and how this information is to be used 
in any data synthesis.  

40 

Summary 
measures  

13 State the principal summary measures (e.g., risk ratio, 
difference in means).  

41 
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Synthesis of 
results  

14 Describe the methods of handling data and combining results 
of studies, if done, including measures of consistency (e.g., I2) 

for each meta-analysis.  

41 

Risk of bias 
across studies  

15 Specify any assessment of risk of bias that may affect the 
cumulative evidence (e.g., publication bias, selective reporting 
within studies).  

N/A 

Additional 
analyses  

16 Describe methods of additional analyses (e.g., sensitivity or 
subgroup analyses, meta-regression), if done, indicating which 
were pre-specified.  

N/A 

RESULTS   

Study selection  17 Give numbers of studies screened, assessed for eligibility, and 
included in the review, with reasons for exclusions at each 
stage, ideally with a flow diagram.  

Figure 
3.3 

Study 
characteristics  

18 For each study, present characteristics for which data were 
extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  

40 

Risk of bias 
within studies  

19 Present data on risk of bias of each study and, if available, 
any outcome level assessment (see item 12).  

N/A 

Results of 
individual 
studies  

20 For all outcomes considered (benefits or harms), present, for 
each study: (a) simple summary data for each intervention 
group (b) effect estimates and confidence intervals, ideally 
with a forest plot.  

42 

Synthesis of 
results  

21 Present the main results of the review.  If meta-analyses are 
done, include for each, confidence intervals and measures of 
consistency.  

46 

Risk of bias 
across studies  

22 Present results of any assessment of risk of bias across 
studies (see Item 15).  

N/A 

Additional 
analysis  

23 Give results of additional analyses, if done (e.g., sensitivity or 
subgroup analyses, meta-regression [see Item 16]).  

N/A 

DISCUSSION   

Summary of 
evidence  

24 Summarize the main findings including the strength of 
evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy 
makers).  

49 

Limitations  25 Discuss limitations at study and outcome level (e.g., risk of 
bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  

53 

Conclusions  26 Provide a general interpretation of the results in the context of 
other evidence, and implications for future research.  

53 

FUNDING   

Funding  27 Describe sources of funding for the systematic review and 
other support (e.g., supply of data), role of funders for the 
systematic review.  

35 
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Study overview  Explicitly 
stated 
definitions 
of 
adherence 

Para-
meters 
used which 
define 
adherence 

Measures 
of 
adherence 
used 

Quant-
ification of 
adherence 

Alexan
dre et 
al. 2002 

Design: Prospective cohort 
study 
Condition: LBP 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic, strengthening, 
stretching and postural 
Adherence: between 2 to 6 
weeks 

 “The extent 
to which a 
person’s 
behaviour 
(in terms of 
taking 
medications, 
following 
diets, or 
achieving 
lifestyle 
changes) 
coincides 
with advice 
from 
physicians 
or other 
healthcare 
providers.” 1 
 
“We defined 
compliance 
as the 
extent to 
which a 
patient’s 
behaviour 
coincided 
with a 
clinical 
prescription.  
We defined 
noncomplia
nce as not 
adhering to 
prescribed 
physical 
therapy 
appointmen
ts, 
educational 
activities, 
and/or a 
home 
exercise 
regimen.” 2 

Exercise 
session 
attendance  
Reported 
exercise 
frequency 
 

Class 
register 
Self-report 
exercise log 

High 
complianc
e = 80% or 
more 
attendanc
e. 
Low 
complianc
e = less 
than 80% 
attendanc
e. 
No 
complianc
e = 
attending 
no 
sessions. 
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Almeki
nders & 
Almeki
nders 
1994 

Design: Retrospective 
study 
Condition: Chronic overuse 
sports injury 
Setting: Private 
physiotherapy 
Exercise intervention: 
Strengthening and 
stretching 
Adherence: 27 months on 
average 

None 
provided 

Whether 
the 
participant
s followed 
the 
physical 
therapy 
programm
e as 
prescribed 

Telephone 
questionnai
re 

None 
provided 

Anders
on 
2011 

Design: Prospective study 
nested within an RCT 
Condition: Neck and 
shoulder pain 
Setting: Community 
Exercise intervention: 
Strengthening 
Adherence: 10 weeks 

None 
provided 

Reported 
exercise 
sessions 
completed 

Self-report 
exercise log 

High 
adherence 
= 60% of 
recommen
ded 
exercises 
completed
.  Medium 
adherence 
= 20-60% 
of 
recommen
ded 
exercises 
completed
. 
Low 
adherence 
= less than 
20% of 
recommen
ded 
exercises 
completed 

Basler 
et al. 
2007 

Design: Prospective 
randomised trial 
Condition: Chronic LBP 
Setting: Hospital inpatient 
Exercise intervention: 
Aerobic, strengthening, 
stretching 
Adherence: 6 or 7 weeks 
and 6 months 

None 
provided 

Whether 
30 minutes 
of 
recommen
ded daily 
physical 
activity was 
achieved 

Self-report 
exercise log 

None 
provided 
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Beinart 
et al. 
2013 

Design: Systematic Review 
Condition: Chronic LBP 
Setting: Community 
Exercise intervention: 
Various 
Adherence: Various 

“The extent 
to which a 
person’s 
behaviour 
corresponds 
with agreed 
recommend
ations from 
a healthcare 
provider’’3  

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles 

Belza et 
al. 2002 

Design: RCT 
Condition: OA 
Setting: Community 
Exercise intervention: 
Aquatic 
Adherence: 20 weeks 

None 
provided 

Session 
attendance 

Self-report 
exercise log 

Adherence 
= 
attending 
at least 2 
classes per 
week for 
16 of 20 
weeks 
(i.e., 
>80%).   

Bossen 
et al. 
2013 

Design: Mixed methods 
study of one treatment 
arm of a previous RCT 
Condition: Knee or hip OA 
Setting: Community 
Exercise intervention: 
Aerobic 
Adherence: 9 weeks 

None 
provided 

The 
number of 
modules 
completed  

Self-report 
exercise log 
(via 
computer 
based 
software 
which also 
monitored 
engagemen
t) 

Adherence 
= 
completio
n of at 
least 6 out 
of 9 
modules 
(i.e., 
>66%).  

Bruno 
1995 

Design: Prospective cohort 
study 
Condition: Back or neck 
pain resulting from motor 
vehicle or work-related 
accidents 
Setting: Hospital inpatient 
and outpatient 
Exercise intervention: 
Aerobic, stretching, 
posture and self-care 
activities. 
Adherence: 12 weeks 

None 
provided 

Failure to 
increase or 
decrease 
activity 
levels as 
recommen
ded by 
HCPs 

Session 
attendance 
Self-report 
exercise log 
HCP 
observation 

Non-
adherence 
= failure to 
comply 
with the 
rehabilitati
on 
programm
e on more 
than one 
occasion. 
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Brus et 
al. 1997 

Design: Literature review 
Condition: RA 
Setting: Various 
Exercise intervention: 
Various 
Adherence: Various 

“The extent 
to which a 
person's 
behaviour 
coincides 
with the 
medical or 
health 
advice.”1 
 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles 

Brus et 
al. 1998 

Design: RCT 
Condition: RA 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic 
Adherence: 1 year 

“The extent 
to which a 
person’s 
behaviour 
coincides 
with the 
medical or 
health 
advice”1 
 
 

Exercise 
frequency 
Exercise 
time 
(minutes) 
 

Questionna
ire 

None 
provided  

Byerly 
et al. 
1994 

Design: Cohort study 
Condition: Musculoskeletal 
injury 
Setting: Private 
physiotherapy 
Exercise intervention: Not 
stated 
Adherence: Until 
discharged 

None 
provided 

Session 
attendance  
(0 or 1 
point)  
Session % 
completion  
(0, 0.25, 
0.5, 0.75 or 
1 point) 

Class 
register 
HCP 
observation 

Adherence 
= average 
daily score 
of 1.75 - 
2.0 (i.e., 
>88%). 
 
 

Campb
ell et al. 
2001 

Design: Qualitative study 
nested in RCT 
Condition: Patellofemoral 
OA 
Setting: Outpatient 
physiotherapy 
Exercise intervention: 
Strengthening 
Adherence: 3 and 12 
months 

“Non-
compliance 
is 
traditionally 
defined as a 
failure by 
patients to 
follow 
advice.”4,5  

None 
provided 

HCP 
observation 

None 
provided 
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Carpent
er & 
Davis 
1976 

Design: Cohort study 
Condition: RA 
Setting: Hospital inpatient 
Exercise intervention: Not 
stated 
Adherence: 4 months 

“Compliance 
may for 
example be 
operationall
y defined in 
both 
quantitative 
and 
qualitative 
terms; in 
terms of 
how much 
the patient 
complies 
and how 
well he 
complies. 
Does the 
patient 
perform and 
exercise as 
often as 
prescribed 
and exactly 
as 
directed?” 
No citation 

Sessions 
completed 

Questionna
ire 
Self-report 
exercise log 
HCP 
observation 

Adherence 
= 
completio
n of the 
exercise 
regimen as 
described 
(i.e., 
100%). 
 

Cheung 
et al. 
2015 

Design: Cross sectional 
survey 
Condition: Knee OA 
Setting: Community 
Exercise intervention: 
Other: yoga 
Adherence: 6 months 

None 
provided 

Time 
Frequency 
Accuracy  

Self-report 
exercise log 
Interview 
Video tape 
 

No 
 

Coppac
k et al. 
2012 

Design: RCT 
Condition: LBP 
Setting: Private 
physiotherapy 
Exercise intervention: 
Aerobic, strengthening, 
stretching, movement 
coordination 
Adherence: 3 weeks 

None 
provided 

Participant’
s exertion  
Participant’
s 
compliance 
with HCP 
instruction
s  
Participant’
s 
receptivity 
to 
programm
e changes 

Sport Injury 
Rehabilitati
on 
Adherence 
Scale 
(SIRAS) 

None 
provided 
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Dalager 
et al. 
2015 

Design: RCT 
Condition: Neck and 
shoulder pain 
Setting: Community 
Exercise intervention: 
Strengthening 
Adherence: 20 weeks 

None 
provided 
 

Exercise 
repetitions 
Exercise 
time  
 

Self-report 
exercise log  
Self-
reported 
compliance 
1-6 scale 

At least 40 
minutes of 
60-minute 
recommen
dation 
(i.e., 66%) 

Dobkin 
et al. 
2006 

Design: Prospective study 
nested in RCT 
Condition: Fibromyalgia 
Setting: Community 
Exercise intervention: 
Aerobic, strengthening, 
stretching 
Adherence: 12 weeks 

“Attrition 
from 
treatment is 
the variable 
used most 
often to 
approximate 
adherence”6,

7,8 
“Almost all 
the exercise 
studies 
reviewed 
defined 
adherence 
as the 
number of 
sessions 
attended”9-

12 

Exercise 
frequency 
Exercise 
time 
(minutes) 
 

Self-report 
exercise log 
 

Adherence 
= 100% 
completio
n of 
prescribed 
exercises. 

Dobkin 
et al. 
2008 

Design: Prospective study 
Condition: Fibromyalgia 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic, strengthening, 
stretching 
Adherence: 3 months 

“Attendance 
at treatment 
sessions”13-16 

 
 
 

Session 
attendance 
Exercise 
frequency  
Reported 
difficulty in 
following 
recommen
dations 
 

Class 
register 
General 
Adherence 
Scale (GAS) 
Specific 
Adherence 
Scale (SAS) 

87% 
observed 
median 
session 
attendanc
e was 
described 
as “very 
good”. 

Dobkin 
et al. 
2009 

Design: Prospective study 
Condition: Fibromyalgia 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic, strengthening, 
stretching 
Adherence: 3 months 

None 
provided 

Reported 
difficulty in 
following  
recommen
dations 
Exercise 
frequency 

General 
Adherence 
Scale (GAS) 

None 
provided 
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Ezzat et 
al. 2014 

Design: Systematic review 
Condition: RA or OA 
Setting: Various 
Exercise intervention: 
Various 
Adherence: Various 

“Adherence 
can be 
defined as 
the extent 
to which a 
person’s 
behaviour 
corresponds 
with the 
agreed 
recommend
ations from 
healthcare 
providers”3 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles 

Ferguso
n & 
Bole 
1979 

Design: Cohort study 
Condition: RA 
Setting: Hospital 
outpatient 
Exercise intervention: Not 
stated 
Adherence: Not stated 

“The extent 
to which a 
person’s 
behaviour 
coincides 
with the 
medical or 
health 
advice”1 

Exercise 
frequency 

Self-report 
exercise log 

None 
provided  

Friedric
h et al. 
1998 

Design: Double blinded 
prospective RCT 
Condition: LBP 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic, strengthening, 
stretching 
Adherence: 4 and 12 
months 

None 
provided 

Session 
attendance 
Exercise 
time 
(minutes) 

Class 
register 
Self-report 
exercise log 

None 
provided 

Frih et 
al. 2009 

Design: Prospective RCT 
Condition: LBP 
Setting: Hospital 
outpatient 
Exercise intervention: 
Strengthening, stretching 
and self-positioning 
Adherence: 4 weeks and 3 
months 

None 
provided 

Exercise 
frequency 

HCP 
observation 

None 
provided 
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Frost et 
al. 2016 

Design: Systematic review 
Condition: Any 
Setting: Community 
Exercise intervention: n/a 
Adherence: n/a 

“Adherence 
is the extent 
to which a 
person’s 
behaviour 
coincides 
with agreed 
clinical 
recommend
ations”3  
“The extent 
to which 
individuals 
undertake a 
prescribed 
behaviour 
accurately 
and at the 
agreed 
frequency, 
intensity 
and 
duration” 
No citation 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles 

Granlu
nd et 
al. 1994 

Design: Cohort study 
Condition: LBP 
Setting: Community 
Exercise intervention: 
Aerobic, strengthening, 
stretching, postural, 
relaxation 
Adherence: 5 and 10 
months 

None 
provided 

Session 
attendance 
 
 

Questionna
ire   

None 
provided 

Granlu
nd et 
al. 1998 

Design: Cohort study 
Condition: LBP 
Setting: Community 
Exercise intervention: 
Strengthening, stretching 
Adherence: Weekly for 5 
months 

None 
provided 

Session 
attendance 

Class 
register 

Observed 
median 
adherence 
= 16.1% 
higher 
adheres =  
>16.1%  
Lower 
adherers = 
<16.1% 
Mean 
adherence 
rate of 
35.7% was 
described 
as quite 
low. 
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Gisla et 
al. 2015 

Design: Evidence based 
practice project 
Condition: CLBP 
Setting: Hospital 
outpatient 
Exercise intervention: 
Stretching 
Adherence: 3, 6 and 12 
months 

No 
 

Exercise 
frequency 

Self-
developed 
questions 
in 
questionnai
re 
 

Complianc
e defined 
as 
completin
g the 
exercises 
50% of the 
time or 
more 

Hakkin
en et 
al. 2004 

Design: RCT 
Condition: RA  
Setting: Hospital 
outpatient 
Exercise intervention: 
Strengthening, stretching 
Adherence: 2 and 5 years 

None 
provided 

Exercise 
frequency 
Exercise 
time 
(minutes) 
 

Questionna
ire 
Self-report 
exercise log 

None 
provided 

Hall et 
al. 2015 

Design: Systematic review  
Condition: Chronic 
musculoskeletal conditions 
Setting: Various 
Exercise intervention: 
Various 
Adherence: Various 

“The extent 
to which a 
person’s 
behaviour 
(taking 
medication, 
following a 
diet or 
exercise 
plan, and/or 
executing 
lifestyle 
change), 
corresponds 
with 
recommend
ations from 
a healthcare 
professional.
”3 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles 
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Han et 
al. 2015 

Design: Retrospective 
database study 
Condition: ACL 
reconstruction 
Setting: Hospital 
outpatient 
Exercise intervention: 
Strengthening/Aerobic/Oth
er: neuromuscular & sport 
specific training 
Adherence: 1 year 

No Session 
attendance 

Register by 
HCP 

Fully 
Compliant 
= attend 
16 out of 
20sessions 
(>80%), 
moderatel
y 
compliant 
= 6-15 
sessions 
(25%-
75%), and 
noncompli
ant = less 
than 6 
sessions 
(<25%). 

Hamme
r et al. 
2007 

Design: Prospective study 
Condition: LBP 
Setting: Community 
Exercise intervention: 
Repeated movements 
according to directional 
preference 
Adherence: 2 months 

“This 
phenomeno
n is usually 
referred to 
as 
compliance 
the reaching 
by patients 
of pre-
established 
performanc
e goals…”17 
“… or 
adherence 
the 
responsible 
co-operation 
in treatment 
by a 
patient.”18,19 

Exercise 
frequency 

Self-report 
exercise log 

Low 
complianc
e = 0-33% 
Moderate 
complianc
e = 34-66% 
High 
complianc
e = 67%20  
 

Harkap
aa et al. 
1989 

Design: Prospective RCT 
Condition: LBP 
Setting: Hospital inpatient 
and hospital outpatient 
Exercise intervention: 
Strengthening, stretching, 
postural 
Adherence: 3 months 

None 
provided 

Exercise 
replication 
Exercise 
frequency 
 

HCP 
observation 
Interview 

None 
provided 
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Harkap
aa et al. 
1990 

Design: Prospective RCT 
Condition: LBP 
Setting: Hospital inpatient 
and hospital outpatient 
Exercise intervention: 
Strengthening, stretching, 
postural 
Adherence: 2.5 years 

None 
provided 

Exercise 
replication 
Exercise 
frequency 

HCP 
observation 
Interview 

None 
provided 

Hartiga
n et al. 
2000 

Design: Prospective 
observational study 
Condition: LBP 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic, strengthening, 
stretching 
Adherence: 3 and 12 
months 

None 
provided 

Exercise 
frequency 
 

Self-report 
exercise log  
Objective 
physical 
function 
measures 

None 
provided 

Hicks et 
al. 1985 

Design: Review 
Condition: RA 
Setting: Various 
Exercise intervention: 
Various 
Adherence: N/A 

“Compliance 
in reference 
to rheumatic 
disease is 
the extent 
to which a 
person’s 
behaviour in 
terms of 
taking 
medication, 
following 
rehabilitatio
n treatment 
plans, or 
executing 
lifestyle 
changes 
coincides 
with medical 
or health 
advice” No 
citation. 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles  

Hicks et 
al. 2012 

Design: Observational 
study 
Condition: Back pain 
Setting: Community 
Exercise intervention: 
Strengthening, postural, 
flexibility and aerobic 
Adherence: Continuously 
over 12 months 

None 
provided 

Session 
attendance 

Class 
register 

Adherence 
= 
participati
on in 75% 
of the 
exercise 
sessions 
over 12 
months. 
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Holden 
et al. 
2014 

Design: Systematic review 
protocol 
Condition: Musculoskeletal 
disorders 
Setting: Primary care 
Exercise intervention: 
Various 
Adherence: N/A 

“The extent 
to which a 
person’s 
behaviour 
corresponds 
with agreed 
recommend
ations from 
a healthcare 
provider”3 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles 

Hugli et 
al. 2014 

Design: Randomised 
controlled pilot trial 
Condition: Non-specific low 
back pain 
Setting: Community 
Exercise intervention: 
Augmented feedback 
motor control exercise 
Adherence: on average at 
49 days 

“Adherence 
is defined by 
the active 
cooperation 
and the 
attitude of 
the patient 
during the 
therapy 
session and 
during HE 
execution”20 
 

Exercise 
time 
Participant’
s exertion  
Participant’
s 
compliance 
with HCP 
instruction
s  
Participant’
s 
receptivity 
to 
programm
e changes 

Self-report 
exercise log 
SIRAS 

None 
provided 
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Huyser 
et al. 
1997 

Design: RCT 
Condition: Fibromyalgia 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic, strengthening, 
stretching, postural 
Adherence: Weekly over 6 
weeks 

“The term 
adherence 
refers to the 
extent to 
which 
patients 
follow the 
instructions 
of their 
healthcare 
providers”20 
 
 

Exercise 
frequency 

Questionna
ire 

Adherence 
= 3 or 
more 
exercise 
sessions a 
week.  
Prescribed 
dosage not 
stated. 
 
Median 
adherence 
rate of 5 
across the 
groups 
were 
described 
as high.  
This 
equated to 
participant
s 
completin
g their 
exercises 3 
or more 
times per 
week in 5 
out of the 
6 weeks 
(i.e., 83%) 

Jack et 
al. 2010 

Design: Systematic review 
Condition: Musculoskeletal 
dysfunction 
Setting: Physiotherapy 
outpatient 
Exercise intervention: 
Various 
Adherence: N/A 

“The extent 
to which a 
person’s 
behaviour 
corresponds 
with agreed 
recommend
ations from 
a healthcare 
provider”3 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles 
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Jackson 
1994 

Design: RCT 
Condition: Back and/or 
neck pain 
Setting: Hospital in patient 
Exercise intervention: Not 
stated 
Adherence: 3 weeks 

“The extent 
to which 
patients 
decide to 
follow the 
recommend
ations of 
their 
physician or 
other health 
professional
”21 

Exercise 
frequency 
 

Self-report 
exercise log 
 

None 
provided 

Jansons 
et al. 
2016 

Design: Systematic review 
Condition: OA 
Setting: Various 
Exercise intervention: n/a 
Adherence: n/a 

No Exercise 
frequency 
 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles 

Jordan 
et al. 
2010 

Design: Systematic review 
Condition: Persistent or 
episodic pain lasting more 
than three months in the 
axial skeleton (neck and 
low back) or large 
peripheral joints (hip, knee, 
shoulder). 
Setting: Primary Care 
Exercise intervention: 
Various 
Adherence: N/A 

“The extent 
to which a 
person’s 
behaviour 
corresponds 
with agreed 
recommend
ations from 
a healthcare 
provider”3 

Summarise
d as: 
Exercise 
frequency 
Exercise 
time 
(minutes) 
Sessions 
completed 
Exercise 
replication 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles 

Kingsto
n et al. 
2014 

Design: RCT 
Condition: Traumatic hand 
injury 
Setting: Hospital 
outpatient 
Exercise intervention: Not 
stated 
Adherence: 6 weeks 

None 
provided 

Exercise 
frequency 
Exercise 
time 
(minutes) 
Exercise 
replication 
Session 
attendance 

Self-report 
exercise log 
Class 
register 
HCP 
observation 
 

None 
provided 
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Kolt & 
McEvoy 
2003 

Design: Cohort study 
Condition: Lumbar pain 
Setting: Private 
Physiotherapy clinics 
Exercise intervention: Not 
stated  
Adherence: Weekly, up to 
the point of discharge 
(maximum 4 weeks) 

None 
provided 

Session 
attendance 
Exercise 
frequency 
Participant’
s exertion  
Participant’
s 
compliance 
with HCP 
instruction
s  
Participant’
s 
receptivity 
to 
programm
e changes 

HECA 
SIRAS 
 

Observed 
mean 
attendanc
e of 87.7% 
described 
as high. 

Lee et 
al. 2016 

Design: Mixed methods 
pilot study (cohort study) 
Condition: Knee OA 
Setting: Community 
Exercise intervention: 
Strengthening/Stretching/
Other: range of movement 
Adherence: 12 weeks 

No Exercise 
frequency 
Exercise 
accuracy 

Self-report 
exercise log 
 

Mean 
adherence 
of 91% 
described 
as high. 

Linton 
& 
Jenson 
1987 

Design: Cohort study 
Condition: Neck and 
shoulder pain 
Setting: Community 
Exercise intervention: 
Relaxation gymnastics 
Adherence: 5 weeks 

None 
provided 

Exercise 
frequency 

Self-report 
exercise log 

Adherence 
= exact 
completio
n of 
prescriptio
n of 6 
exercises 
per day 
(i.e., 
100%). 
 

Linton 
et al. 
1996 

Design: RCT 
Condition: Back pain 
Setting: Community 
Exercise intervention: 
None specifically 
recommended 
Adherence: 6 months 

None 
provided 

Exercise 
frequency 

Self-report 
exercise log 

Adherence 
= 100% 
completio
n of 
prescribed 
exercises.  
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Loew et 
al. 2016 

Design: Survey 
Condition: Knee OA 
Setting: Community 
Exercise intervention: 
Aerobic (walking) 
Adherence: 3, 6 and 9 
months 

“The extent 
to which a 
person 
follows and 
accepts a 
treatment 
recommend
ed by health 
professional
s and is able 
to 
successfully 
reach the 
therapeutic 
goals”22 

Session 
attendance 
Session 
completion 

Self-report 
exercise log 

Adherent 
if 
completin
g 2 of 3 
prescribed 
sessions 
(66%) 

Lonsdal
e et al. 
2012 

Design: RCT outline 
Condition: Low back pain 
Setting: Outpatient 
physiotherapy 
Exercise intervention: Not 
specified 
Adherence: 4, 12 and 24 
weeks 

None 
provided 

Session 
attendance 
Exercise 
frequency 
Participant’
s exertion  
Participant’
s 
compliance 
with HCP 
instruction
s  
Participant’
s 
receptivity 
to 
programm
e changes 

Short Form 
Physical 
Activity 
Questionna
ire 
SIRAS 
(adapted) 
HECA 
(adapted) 
Adherence 
to 
Physiothera
pists 
Recommen
dation 
Scale 
(APRS) 
 

None 
provided 



275 
 

Lyncoln 
et al. 
2002 

Design: Cohort study 
Condition: Distal fracture 
of radius 
Setting: Hospital-in patient 
Exercise intervention: 
Strengthening, stretching 
and functional 
Adherence: 6 weeks 

“The term 
adherence 
can 
comprise a 
wide variety 
of 
behaviours, 
including 
performanc
e of home 
exercises, 
attending 
therapy 
appointmen
ts and 
following 
health 
practitioner’
s advice 
during 
appointmen
ts.”23 

Sessions 
completed 
Exercise 
frequency 
Participant’
s exertion  
Participant’
s 
compliance 
with HCP 
instruction
s  
Participant’
s 
receptivity 
to 
programm
e changes 
 

Self-report 
exercise log 
SIRAS 
Class 
register 

None 
provided  

Maillou
x et al. 
2006 

Design: Case series design 
with survey data collection 
Condition: Chronic back 
pain 
Setting: Hospital 
outpatient delivered by 
private physiotherapists 
Exercise intervention: 
Aerobics, strengthening 
and stretching 
Adherence: 2 years 

None 
provided 

Exercise 
frequency 
 

Questionna
ire  

Adherence 
= 
exercising 
at least 
once a 
week 
(participan
ts were 
advised to 
exercise 
on a daily 
basis) i.e., 
14%. 
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Mannio
n et al. 
2009 

Design: Prospective study 
Condition: Low back pain 
Setting: Primary 
care/hospital-out patient 
Exercise intervention: 
Spinal segmental 
stabilisation 
Adherence: 9 weeks  
 

“Where 
adherence 
implies 
active 
voluntary 
involvement 
in the 
planning 
and 
implementat
ion of the 
treatment 
and is 
defined as 
the extent 
to which the 
patient 
undertakes 
the clinic-
based and 
home-based 
prescribed 
components 
of the 
physiothera
py 
programme.
”20, 24, 25 

Session 
attendance 
Exercise 
frequency 
Participant’
s exertion  
Participant’
s 
compliance 
with HCP 
instruction
s  
Participant’
s 
receptivity 
to 
programm
e changes 
 
 

Class 
register 
Self-report 
exercise log 
SIRAS  
Multi-
dimensiona
l Adherence 
Index (MAI 
combining 
% values of 
above 
measures) 
 

Observed 
median 
values of: 
MAI 89%:  
attendanc
e 100%: 
commitme
nt (SIRAS) 
96%: and 
home 
exercise 
completio
n 
75% were 
described 
as ‘very 
good’. 
 

Marks 
& 
Allegra
nte 
2005 

Design: Literature review 
Condition: OA 
Setting: N/A 
Exercise intervention: 
Various 
Adherence: N/A 

“Adherence, 
which 
denotes a 
more 
contempora
ry approach 
to decision 
making in 
which the 
client or 
patient is an 
active and 
equal 
partner with 
the health 
professional.
”26 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles 
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Mayou
x-
Benha
mou et 
al. 2008 

Design: Prospective RCT 
Condition: RA 
Setting: Hospital 
outpatient 
Exercise intervention: 
Strengthening and 
stretching 
Adherence: 6 and 12 
months 

None 
provided 

Exercise 
frequency 

Self-report 
exercise log 
Baecke 
questionnai
re- 
recording 
habitual 
physical 
activity 

Adherence 
= >30% 
completio
n of 
prescribed 
exercises. 

Medina
-
Mirapei
x et al. 
2009 

Design: Observational 
study 
Condition: Chronic non-
specific neck or low back 
pain 
Setting: Primary Care 
Exercise intervention: 
Strengthening and 
stretching 
Adherence: 1 month (after 
the 4 weeks of supervised 
exercises). 

“Adherence 
has been 
defined as 
the extent 
to which a 
person's 
behaviour 
coincides 
with 
professional 
advice.”27 
 

Exercise 
frequency 
Exercise 
time 
(minutes) 

Questionna
ire 
 

Adherence 
= "always" 
or "almost 
always" 
complying 
to exercise 
recommen
dation as 
reported 
on the 
questionn
aire. 
 

Mori et 
al. 2006 

Design: RCT 
Condition: Musculoskeletal 
pain associated with 
Persian Gulf War Veteran 
Illness (GWVI). 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic, stretching 
Adherence: 3, 6 and 12 
months 

None 
provided 

Exercise 
frequency 
Exercise 
time 
(minutes) 
Exercise 
intensity 
 

Self-report 
exercise log 
including 
objective 
measures 

Adherence 
= 100% 
completio
n of 
prescribed 
exercises  
 

Munne
ke et al. 
2003 

Design: RCT 
Condition: RA 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic and strengthening 
Adherence: 2 years 

None 
provided 

Session 
attendance 

Class 
register 

Sufficient 
adherence 
= 50-75% 
attendanc
e  
High 
adherence 
= 75-100% 
attendanc
e 
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Neuber
ger et 
al. 1993 

Design: Pilot study 
Condition: Rheumatoid 
arthritis 
Setting: Hospital 
outpatient 
Exercise intervention: 
Range of movement 
exercises 
Adherence: 3-16 weeks 
after the self-instructional 
programme completion 

None 
provided 

Exercise 
frequency 

Self-report 
exercise log 

No 
provided 

Newma
n-
Beinart 
et al. 
2016 

Design: Questionnaire 
development 
Condition: Chronic low 
back pain 
Setting: Hospital 
outpatient 
Exercise intervention: Not 
stated 
Adherence: 3 and 7 weeks 

No Exercise 
frequency 
Exercise 
repetitions 
 

EARS self-
report 
questionnai
re 
 

No 

Nordgr
en et 
al. 2014 

Design: Observational 
cohort study 
Condition: RA 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic and strengthening 
Adherence: 1 year 

None 
provided 

Exercise 
frequency 
Session 
attendance 
 

Short form 
of the 
Internation
al Physical 
Activity 
Questionna
ire (IPAQ) 
Exercise 
Stage 
Assessment 
Instrument 
(ESAI) 
Text 
messages 
to collect 
data on 
number of 
days 
exercised 
each week 
Class 
register 

Adherence 
= 50% of 
circuit 
training 
sessions 
and 70% 
total 
Health 
Enhancing 
Physical 
Activity 
(HEPA) 
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O’Brien 
et al. 
2013 

Design: Feasibility study 
using randomised 
controlled design 
Condition: Hip or knee OA 
Setting: Community 
Exercise intervention: 
Aerobic, strengthening and 
stretching 
Adherence: 12 weeks 

None 
provided 

Session 
attendance  
Exercise 
frequency 
Participant’
s exertion  
Participant’
s 
compliance 
with HCP 
instruction
s  
Participant’
s 
receptivity 
to 
programm
e changes 
 

Class 
register 
SIRAS 
Self-report 
exercise 
rating 

Adherence 
= 
attending 
at least 1 
class per 
week (3 
advised 
i.e., 33%). 
Mean class 
attendanc
e of 16/31 
(interventi
on) and 
17/31 
(control) 
described 
as low. 
SIRAS of 
4.5/5 
(interventi
on) and 
4.6/5 
(control) 
described 
as high. 
Self-report 
exercise 
rating 
ranging 
from 3.5/5 
to 3.9/5 
described 
as high  

Peterso
n et al. 
2015 

Design: RCT 
Condition: Chronic 
whiplash 
Setting: Primary Care 
Exercise intervention: 
Aerobic/Strengthening/Pos
tural 
Adherence: 3 and 6 
months 

No Session 
attendance 
Behavioura
l 
component
s 

Session 
attendance 
Self-report 
exercise log 

Complianc
e = at least 
50% 
attendanc
e at 
sessions 

Petrofs
ky & 
Laymon 
2016 

Design: RCT 
Condition: Chronic knee 
pain 
Setting: Hospital 
outpatient 
Exercise intervention: 
Strengthening/Stretching/P
ostural 
Adherence: 2 weeks 

No Exercise 
time 

Self-report 
exercise log 

No 
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Petty & 
Mastria 
1983 

Design: Case study 
Condition: Chronic back 
pain 
Setting: Hospital 
outpatient 
Exercise intervention: 
Strengthening and 
relaxation 
Adherence: Weekly for 23 
weeks 

None 
provided 

Exercise 
frequency 

Self-report 
exercise log 

Adherence 
to 80% of 
prescribed 
exercises 
was 
described 
as 
‘moderate’ 

Pisters 
et al. 
2010a 

Design: Cluster randomised 
trial 
Condition: Hip or knee OA 
Setting: Primary care 
Exercise intervention: 
Aerobic, strengthening and 
stretching 
Adherence: Weeks 13 and 
65 

None 
prescribed 

Sessions 
completed 
 

Participants 
self-rated 
their 
adherence 
to 
recommen
dations for 
home 
exercises 
and 
activities on 
a 5-point 
scale where 
1 = almost 
never; 5 = 
very often  

Adherence 
= a self-
report of 4 
(often 
adherent) 
or 5 (very 
often 
adherent). 

Pisters 
et al. 
2010b 

Design: Prospective 
observational study 
Condition: Hip or knee OA 
Setting: Primary care 
Exercise intervention: 
Aerobic, strengthening and 
stretching 
Adherence: 3, 15 and 60 
months 

“Adherence 
was defined 
as the 
extent to 
which a 
person’s 
behaviour 
corresponds 
to agreed 
recommend
ations by 
the patient’s 
physical 
therapist”3 

Sessions 
completed 
 

Participants 
self-rated 
their 
adherence 
to 
recommen
dations for 
home 
exercises 
and 
activities on 
a 5-point 
scale where 
1 = almost 
never; 5 = 
very often  

Adherence 
= a self-
report of 4 
(often 
adherent) 
or 5 (very 
often 
adherent). 
 

Rejeski 
et al. 
1997 

Design: Single blind 
randomised controlled trial 
Condition: Knee OA 
Setting: Not stated 
Exercise intervention: 
Aerobic and strengthening 
Adherence: 3,9 and 16 
months 

None 
provided 

Exercise 
time 
(minutes) 
Session 
attendance 

Self-report 
exercise log 
Class 
register 
 

None 
provided 
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Resnick 
et al. 
2008 

Design: RCT 
Condition: Post hip 
fracture 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic, strengthening and 
stretching 
Adherence: 12 months 

Adherence 
rates are 
defined as 
the total 
number of 
sessions 
completed/t
he total 
number of 
sessions 
included in 
the 
intervention
. 

Session 
attendance
, the 
Exercise 
intensity 
Exercise 
time 
(minutes) 

Data 
collected 
by HCPs at 
sessions 

None 
provided 

Robins
on et 
al. 2004 

Design: Telephone follow 
up study 
Condition: Chronic 
musculoskeletal pain 
Setting: Hospital 
outpatient 
Exercise intervention: Not 
stated 
Adherence: >6 months 
post intervention 

“The extent 
to which a 
person’s 
behaviour 
(in terms of 
medications, 
following 
diets, or 
executing 
lifestyle 
changes) 
coincides 
with medical 
or health 
advice”1 
 

None 
provided 
 

Participant 
Compliance 
Reporting 
Scale 
(PCRS)  
Health 
Professiona
l 
Compliance 
Evaluation 
(HPCE) 
Both of the 
above used 
self-
reported 
compliance 
ratings out 
of 100. 

None 
provided 

Rosal et 
al. 2011 

Design: RCT protocol 
Condition: Total knee 
replacement 
Setting: Hospital pre-op 
then inpatient, then 
outpatient 
Exercise intervention: Not 
specified 
Adherence: 8 weeks, 6 and 
12 months 

None 
provided 

Exercise 
intensity 
Session 
completion 
Exercise 
frequency 

Objective 
physical 
function 
measures 
Self-report 
exercise log 

None 
provided 
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Schneid
ers et 
al. 1998 

Design: Randomised 
prospective survey 
Condition: Non-specific 
LBP 
Setting: Private 
physiotherapy 
Exercise intervention: Not 
specified 
Adherence: 14 days 

“Compliance 
to a 
therapeutic 
regimen is 
defined as 
the extent 
to which a 
person's 
behaviour 
coincides 
with health 
advice”27 

Exercise 
frequency 

Self-report 
exercise log 
 

None 
provided 

Schoo 
et al. 
2005a 

Design: Randomised trial 
Condition: Hip or knee 
osteoarthritis 
Setting: Private 
physiotherapy 
Exercise intervention: 
Strengthening and 
stretching 
Adherence: 4 and 8 weeks 

“Adherence 
can be 
defined as 
the level of 
compliance 
with a 
prescribed 
exercise 
program.”18 

Exercise 
replication 
Exercise 
frequency 

Correctness 
of Exercise 
Performanc
e Scale 
(COEP) 
Self-report 
exercise log 

Median 
home 
exercise 
adherence 
rates of 
between 
87% and 
93% were 
described 
as ‘high’. 

Schoo 
et al. 
2005b 

Design: Cohort study 
Condition: Hip and knee 
OA 
Setting: Hospital 
outpatient and private 
physiotherapy 
Exercise intervention: 
Strengthening and 
stretching 
Adherence: 4 and 8 weeks 

None 
provided 

Exercise 
frequency 
Exercise 
replication 
Participant’
s exertion  
Participant’
s 
compliance 
with HCP 
instruction
s  
Participant’
s 
receptivity 
to 
programm
e changes 
 

Self-report 
exercise log 
COEP 
SIRAS 
 

None 
provided 

Seckin 
et al. 
2000 

Design: Cohort study 
Condition: Knee OA 
Setting: Not stated 
Exercise Intervention: 
Strengthening, stretching 
and functional. 
Adherence: 3 months 

None 
provided 

Exercise 
frequency 

Interview The 
observed 
complianc
e rate (85-
90% across 
time-
points) 
was 
described 
as ‘high’.   
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Taal et 
al. 1993 

Design: Cohort study 
Condition: RA 
Setting: Hospital 
outpatient 
Exercise intervention: Not 
stated 
Adherence: 4 weeks 

None 
provided 

Problems 
adhering 
with 
recommen
dations 

Interview 
using a 
“problem-
index” 
which 
ranged 
from 0 (no 
problems) 
to 1 
(problems 
with every 
recommen
dation).   

None 
provided 

Terpstr
a et al. 
1992 

Design: Retrospective 
study 
Condition: RA 
Setting: Hospital-out 
patient 
Exercise intervention: Not 
specified 
Adherence: Between 6-18 
months 

None 
provided 

Exercise 
frequency 
 

Questionna
ire 

Very 
compliant 
= 
exercising 
1-2 times 
per day for 
at least 6 
body parts 
(prescribe
d dose was 
for 7 body 
parts daily) 
i.e., 86%.  

Thomps
on et 
al. 2016 

Design: Systematic review 
Condition: Chronic pain 
Setting: Various 
Exercise intervention: n/a 
Adherence: n/a 

“The extent 
to which a 
person’s 
behaviour 
(in terms of 
medications, 
following 
diets, or 
executing 
lifestyle 
changes) 
coincides 
with medical 
or health 
advice”3 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided in 
addition to 
those in 
included 
articles 

None 
provided 
in addition 
to those in 
included 
articles 

Tilbroo
k et al. 
2014 

Design: Methodological 
study nested in RCT 
Condition: Chronic LBP 
Setting: Primary care 
Exercise intervention: Yoga 
Adherence: 3, 6 and 12 
months 

None 
provided 
 

Session 
attendance 
Sessions 
completed 
 

Class 
register 
Self-report 
exercise log 
 

Adherence 
= 
attendanc
e at 6 out 
of the 12 
sessions, 
i.e., 50%. 
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Tuakli-
Wosorn
u et al. 
2016 

Design: Secondary analysis 
of RCT  
Condition: Knee OA 
Setting: Hospital 
outpatient 
Exercise intervention: 
Aerobic/Strengthening/Str
etching/Postural 
Adherence: Bi-weekly for 
12 weeks 

No Session 
attendance 
Exercise 
frequency 

Telephone 
interview 
 

Non-
adherence 
= less than 
50% 
prescribed 
exercises. 

Van 
Dillen 
et al. 
2016 
 

Design: RCT 
Condition: Chronic low 
back pain 
Setting: Community 
Exercise intervention: 
Other: Motor control and 
movement training, 
performance training 
Adherence: Daily for 6/52, 
then at 6/12 and 12/12 

No Exercise 
frequency 

Self-report 
exercise log 
 

No 

Van 
Gool et 
al. 2005 

Design: RCT 
Condition: Knee OA 
Setting: Community 
Exercise intervention: 
Aerobic and strengthening 
Adherence: 6 and 18 
months 

None 
provided 

Sessions 
attended 
Sessions 
completed 

Class 
register 
Self-report 
exercise log 

Participant
’s exercise 
adherence 
scores 
were split 
into 3 
equally 
sized 
tertials: 
low <40%, 
intermedia
te 41–
70%, and 
high >71%. 

Van 
Koppen 
et al. 
2016 

Design: Observational 
study 
Condition: Non-specific low 
back pain 
Setting: Private 
physiotherapy 
Exercise intervention: 
Aerobic 
Adherence:  Daily for 1 
week 

“The extent 
to which a 
person’s 
behaviour 
(in terms of 
medications, 
following 
diets, or 
executing 
lifestyle 
changes) 
coincides 
with medical 
or health 
advice”3  

Exercise 
time 
Exercise 
intensity 
Barrier list 

DynaPort 
MoveMonit
or which 
measures 
intensity 
and 
duration of 
physical 
activity and 
if the 
device is 
being worn 
 

100% 
adherence 
required 
to be 
classed as 
adherent 
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Waggo
ner & 
LeLieuv
re 1981 

Design: Multiple time 
series 
Condition: RA with hand 
involvement 
Setting: Hospital 
outpatient 
Exercise intervention: 
Strengthening  
Adherence: Weekly over 7 
weeks. 

“100% 
adherence 
to the 
exercise 
regimen.  
Any 
deviance 
from 100% 
was 
described as 
non-
compliance.
”28 

Exercise 
frequency 

Objective 
measure 
Self-report 
exercise log   
 
 

Adherence 
= 
completio
n of 100% 
of the 
prescribed 
exercise 
regimen.   

Wig et 
al. 2004 

Design: Cohort study 
Condition: 
Temporomandibular 
Disorder 
Setting: Hospital 
outpatient 
Exercise intervention: 
Stretching and relaxation 
Adherence: 3x daily for 2 
weeks 

“The extent 
to which a 
person’s 
behaviour 
(in terms of 
taking 
medications, 
following 
diets, or 
executing 
lifestyle 
changes) 
coincides 
with medical 
or health 
advice.”1 

Exercise 
frequency 

Self-report 
exercise log 

Adherence 
= 
completio
n of 1 out 
of 3 
exercises 
per day for 
2 weeks, 
i.e., 33%. 
 

Zandwij
k et al. 
2015 

Design: Observational 
study 
Condition: Non-specific low 
back pain 
Setting: Private 
physiotherapy 
Exercise intervention: 
Aerobic 
Adherence: Daily for 1 
week 

No Exercise 
time 
Exercise 
intensity 
Barrier list 

DynaPort 
MoveMonit
or which 
measures 
intensity 
and 
duration of 
physical 
activity and 
if the 
device is 
being worn 

100% 
adherence 
required 
to be 
classed as 
adherent 
 

 

 

 

 

 
 



286 
 

Appendix 5A Health Research Authority (HRA) and NHS Research Ethics Committee (REC) 

approval for the concept mapping study 
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Appendix 5B Participant consent form for the concept mapping study 

 

CONSENT FORM – FOCUS GROUP 

 

Title of Project: ATEMPT Project – Adherence To Exercise for 

Musculoskeletal Pain Tool: Defining adherence to exercise 

for musculoskeletal pain 

IRAS I.D. 211980 

Sponsor I.D. RG-0120-16 

Principal Investigator: Daniel Bailey 

Email:     d.bailey2@keele.ac.uk 

Telephone:   01782 734889 

 

Please complete two copies of the consent form, one copy is for you to keep and the 

other will be retained by the research team.   

Please initial box if you  
agree with the statement 

 

1. I confirm that I have read and understood the Participant Information 

Sheet dated 19/10/2017 (version no. 1.1) for the above study. I have had 

the opportunity to consider the information, ask questions and have these 

answered satisfactorily. 

 

2. I understand that my participation is voluntary and that I am free to 

withdraw at any time without reason, without my medical care, legal rights or 

employment status being affected. 

 

3. If I withdraw, I understand that any anonymous information I have 

provided may still be used. 

 

 

 

mailto:d.bailey2@keele.ac.uk
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4. I agree to take part in a focus group and for the information I provide to be 

used anonymously. 

 

  

5. I agree to be contacted about possible participation in other stages of this 

study 

 

 

 

_______________________ 

Name of participant 

___________________ 

Date 

_____________________ 

Signature 

 

 

 

________________________  

Researcher 

___________________ 

Date 

____________________ 

Signature 
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Appendix 5C Recruitment flyer for concept mapping study 
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Appendix 5D Recruitment poster for concept mapping study 
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Appendix 5E Researcher invitation for concept mapping study 
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Appendix 5F Patient, physiotherapist, and researcher demographic questionnaires for 

concept mapping study 

 

  

 

 

 

 

ATEMPT Project – Adherence To Exercise for Musculoskeletal Pain Tool: 
Defining adherence to exercise for musculoskeletal pain 

Patient Questionnaire 

 

Please answer all questions numbered 1 to 6.   

Most questions can be answered by ticking a box, e.g.    

 

 

 

 

1. Are you…  Male      Female     
 

Other           Please specify ________________________ 

 

Prefer not to say 

 

 

 

2. What is your age?  

18 – 25      26 – 35    36 – 45  

 

46 – 55    56 – 65    66 – 75  

 

76 – 85    86 or over  

 

 

   

   

  

Participant ID: 
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3. Which category best describes your ethnicity? 

White   Mixed ethnicity   Asian/Asian British 

 

Black/African/Caribbean/Black British    

 

Other ethnic group    Please specify_______________________ 

 

 

 

4. Are you currently? 

 

Unemployed   Retired   Employed doing your usual job 

 

Employed but on light duties    Employed but on sick leave    

   

 

 

5. Thinking about the last time you saw a physiotherapist for treatment, where in 

your body was the pain? (Please tick all boxes that apply) 

 

Back   Neck   Specific condition e.g. Fibromyalgia  

 

 

Knee   Shoulder   Foot or ankle 

 

 

Elbow   Wrist or hand   Hip 

 

 

Other               Please specify _______________________ 
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6. (a) Are you still experiencing the pain that you last saw the physiotherapist for? 

 

Yes    Please answer 6b, c & d  No       Please go straight to Q7. 

   

 

 

 

 (b) If you answered Yes to question 6a, for how long have you had this pain? 

 

 

0 - 6 weeks   7 - 12 weeks   3 – 6 months 

 

 

7 – 12 months        13 months – 2 years  Over 2 years 

 

 

 

 

(c) If you answered Yes to question 6a, please indicate the average severity of the 

pain over the last week by circling the appropriate number on the scale below. 

 

 

 
 

 

(d) If you answered Yes to question 6a, has the same pain ever occurred before 

this current episode and then gone away? 

 

No    Yes    
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7. What kind of exercises have you been advised by a physiotherapist to undertake 

to help with your pain? (Please tick all boxes that apply) 

 

None    Joint specific (e.g. strengthening or stretching)  

 

Aerobic (e.g. walking or swimming)           Postural (e.g. how to sit or 

stand) 

 

Yoga    Pilates          Exercises in water  

 

Other   Please specify_________________________ 

 

 

 

Thank you, there are no more questions. 

  

  

 

 V 
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ATEMPT Project – Adherence To Exercise for Musculoskeletal Pain Tool: 

Defining adherence to exercise for musculoskeletal pain 

 

Physiotherapist Questionnaire 

 

Please answer all questions numbered 1 to 8.   

Most questions can be answered by ticking a box, e.g.    

 

 

1. Are you…  Male         Female     
 

Other           Please specify ________________________ 

 

Prefer not to say 

 

 

 

2. What is your age?  

18 – 25      26 – 35    36 – 45  

 

46 – 55    56 – 65    66 – 75  

 

76 – 85    86 or over  

 

 

 

 

 

 

   

   

  

Participant ID: 
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3.  Which category best describes your ethnicity? 

White   Mixed ethnicity   Asian/Asian British 

 

Black/African/Caribbean/Black British    

 

Other ethnic group    Please specify_____________________ 

 

 

 

 

4. How many years of clinical experience do you have? 

 

0 – 2 years          3 – 5 years          5 – 10 years                    More than 10 

years    

 

11 - 15 years     More than 15 years 

 

 

 

 

 

5. What proportion of your patient caseload is made up of patients with 

musculoskeletal pain? 

 

None         up to 50%   More than 50%  All 

 

 

 

 

 

 

6. What proportion of patients with musculoskeletal pain due you prescribe 

exercises to? 

 

None         up to 50%   More than 50%  All  
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7. What is the grade of your current post? (Please tick the box that best describes 

your grade) 

 

Band 5   Band 6            Band 7       Band 8a  Band 8b

   

 

 

 

 

8. Have you received any post-graduate training in the field of musculoskeletal pain?  

(Please tick the box(es) that best describe the level of training) 

 

No   In-house training   Course or seminar 

 

Post Graduate Certificate           Post Graduate Diploma        Masters 

 

 

 

 

 

9. Have you received any post-graduate training in the field of exercise prescription? 

(Please tick the box(es) that best describe the level of training) 

 

No   In-house training   Course or seminar 

 

Post Graduate Certificate           Post Graduate Diploma        Masters 

 

 

 

Thank you, there are no more questions. 
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ATEMPT Project – Adherence To Exercise for Musculoskeletal Pain Tool: 
Defining adherence to exercise for musculoskeletal pain 

 

Researcher Questionnaire 

 

Please answer all questions numbered 1 to 5.   

Most questions can be answered by ticking a box, e.g.    

 

 

 

1. Are you…  Male       Female     
 

Other           Please specify ________________________ 

 

Prefer not to say 

 

 

 

2. What is your age?  

18 – 25      26 – 35    36 – 45  

 

46 – 55    56 – 65    66 – 75  

 

76 – 85    86 or over  

 

 

 

 

 

   

   

  

Participant ID: 
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3.  Which category best describes your ethnicity? 

White   Mixed ethnicity   Asian/Asian British 

 

Black/African/Caribbean/Black British    

 

Other ethnic group    Please specify____________________ 

 

 

 

4. How many years of experience in the field of musculoskeletal pain or exercise 

research do you have? 

 

0 – 2 years      3 – 5 years      6 – 10 years    

 

 11 - 15 years     More than 15 years 

 

 

 

 

5. Have you ever had a clinical role involving the care of patients with 

musculoskeletal pain? 

 

No   Physiotherapist   Nurse 

 

Medical Doctor  Psychologist 

 

Other        Please specify ______________________________   
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6. What is your main area of research interest? 

 

Therapeutic exercise   Treatment adherence    

 

Musculoskeletal pain     

 

 Other      Please specify_____________________ 

 

Thank you, there are no more questions. 
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Appendix 5G The final 100 statements from the concept mapping study 

 

1. completing the appropriate amount of reps and sets as prescribed 

2. completing the appropriate amount of exercise time as prescribed 

3. completing the exercises at the appropriate tempo 

4. doing the exercises as instructed 

5. performing the exercises with the correct technique 

6. performing the exercises on a regular basis 

7. achieving a target exactly 

8. doing as many exercises as symptoms allow 

9. having exercises that are lifestyle and environment appropriate 

10. achieving a goal within a specified timeframe 

11. understanding the reason for doing the exercises (e.g., reducing pain, increasing strength 

or movement) 

12. understanding how to progress (make harder) or regress (make easier) the exercises 

when appropriate  

13. having the motivation to undertake exercise 

14. having the opportunity to ask questions about the exercise programme 

15. having the confidence to exercise 

16. being able to experience the exercises with the health care professional first 

17. attendance at appointments 

18. attendance at classes 

19. avoiding specific exercises as indicated 

20. having belief in the exercises that are being used 

21. demonstrating behaviour change not just the performance of specific exercises 

22. being able to self-assess 

23. involving family/friends to determine if the exercises are being done satisfactorily 

24. doing enough to produce a positive change 

25. understanding how the exercises will help with the condition 

26. being able to interpret a physical response (stretch, pain) 

27. having confidence in the health care professional providing the exercise prescription 

28. being able to overcome barriers to exercise 

29. achieving an adequate dose 

30. having a plan for when and where to exercise 

31. having meaningful goals 

32. having achievable goals 

33. having the skills/confidence to resume the exercises after a break 

34. integrating/embedding the exercises into everyday life 

35. making exercising a habit 

36. maintaining behaviours that facilitate exercise 

37. being active in decisions for continuing exercise 

38. being motivated to self-manage the condition 

39. being willing to prioritise exercise 

40. continuing with the exercises in the long term 

41. monitoring over an appropriate time frame (acute injury-short term, chronic pain-long 

term) 
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42. being motivated to do the exercises 

43. an individual’s needs are understood 

44. an individual’s fears/ concerns are understood 

45. understanding how to do the exercises properly 

46. doing any exercise is better than no exercise 

47. having a reward system (e.g., ticking off exercises when completed) 

48. getting timely reminders/prompts (e.g., text messages or videos) 

49. having clear instructions (e.g., a DVD or YouTube video) 

50. that an individual's expectations are understood 

51. that an individual's exercises are age appropriate 

52. having a support network  

53. sticking to a routine 

54. seeing the benefit of doing the exercise 

55. not modifying the exercise programme 

56. sticking to the prescribed limits 

57. knowing the condition/ailment 

58. following a very specifically defined exercise plan 

59. understanding the dosage of the exercise 

60. understanding when not exercising or resting is appropriate 

61. having consistent communication from health care practitioners 

62. having a knowledge of what is happening to the body 

63. seeing exercise as a challenge not a chore 

64. having realistic expectations of the timescale needed to see change 

65. having an individualised prescription, not a 'one size fits all' prescription 

66. having exercises that are related to a specific goal or target 

67. adopting a positive mental attitude 

68. being able to prioritise some exercises over others 

69. knowing what time of day is best for certain types of exercises, conditions or outcomes 

70. understanding the different requirements of short-term exercise plans (e.g., post-surgical) 

versus long-term exercise plans (e.g., chronic pain) 

71. an individual being able to monitor their own physical condition  

72. monitoring the pain 

73. being able to interpret changes in pain during and after the exercises 

74. utilising aids and equipment when provided 

75. adapting exercise targets as life’s demands change 

76. knowing the exercise is evidence-based 

77. receiving updates that the exercise is still relevant/appropriate, especially over longer 

time frames 

78. having a range of tools to choose from to help (e.g., exercise buddies, online resources) 

79. understanding the importance of motivation 

80. having a suitable review process 

81. understanding milestones 

82. being able to compensate for missed exercises 

83. being empowered 

84. being able to self-manage the condition 

85. achieving an end goal not just the intermediate steps 

86. being 'onboard' with the exercises 

87. accurately replicating the exercises 
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88. understanding the consequences of non-adherence 

89. recognising an individual's physical capacity  

90. achieving the prescribed intensity 

91. getting appropriate feedback on whether the exercise is being done correctly 

92. taking into account other conditions that an individual may have (e.g., diabetes) 

93. agreeing exercise targets with upper and lower limits 

94. being able to respond to triggers (increasing pain, reducing pain, stiffness) 

95. an individual learning from their own experience  

96. considering the psychological benefits of exercise 

97. remembering the prescription 

98. sticking to the agreed plan 

99. doing more than you currently do 

100. actively committing to exercise 
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Appendix 6A Statements that met the criteria for development into items 

 

Cluster 1 - Communication with expert 

1 - agreeing exercise targets with upper and lower limits 

32 - having exercises that are related to a specific goal or target 

53 - an individual's needs are understood 

54 - having an individualised prescription, not a 'one size fits all' prescription 

 

Cluster 2 - Targets 

20 - being able to respond to triggers (e.g., increasing pain, reducing pain, or stiffness) 

41 -achieving the prescribed intensity 

52 - attendance at appointments 

56 - avoiding specific exercises as indicated 

80 - achieving an adequate dose 

83 - achieving a goal within a specified timeframe 

85 - doing enough to produce a positive change 

 

Cluster 3 - How exercise is prescribed 

9 - sticking to the agreed plan 

10 - performing the exercises with the correct technique 

19 - sticking to the prescribed limits 

22 - completing the appropriate amount of reps and sets as prescribed 

24 - doing the exercises as instructed 

33 - performing the exercises on a regular basis 

45 - completing the exercises at the appropriate tempo 

63 - accurately replicating the exercises 
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66 - completing the appropriate amount of exercise time as prescribed 

73 - following a very specifically defined exercise plan 

81 - remembering the prescription 

82 - attendance at classes 

 

Cluster 4 - Patient knowledge & understanding 

3 - understanding the dosage of the exercise 

18 - understanding when not exercising or resting is appropriate 

23 - understanding how to do the exercises properly 

31 - sticking to a routine 

51 - being active in decisions for continuing exercise 

55 - understanding the reason for doing the exercises (e.g., reducing pain, increasing strength or 

movement) 

62 - making exercising a habit 

84 - continuing with the exercises in the long term 

92 - understanding how the exercises will help with the condition 

97 - understanding how to progress (make harder) or regress (make easier) the exercises when 

appropriate 

 

Cluster 5 - Motivation and support 

5 - getting appropriate feedback on whether the exercise is being done correctly 

38 - being able to self-assess 

50 - adapting exercise targets as life's demands change 

58 - having the skills/confidence to resume the exercises after a break 

70 - understanding the consequences of non-adherence 

77 - seeing the benefit of doing the exercise 
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78 - doing more than you currently do 

91 - achieving an end goal not just the intermediate steps 

94 - monitoring over an appropriate time frame (e.g., acute injury-short term or chronic pain-long 

term) 

 

Cluster 6 - Psychological approach & attitudes 

6 - actively committing to exercise 

11 - having meaningful goals 

14 - adopting a positive mental attitude 

15 - being motivated to do the exercises 

28 - being willing to prioritise exercise 

35 - demonstrating behaviour change not just the performance of specific exercises 

37 - having belief in the exercises that are being used 

40 - being able to overcome barriers to exercise 

42 - maintaining behaviours that facilitate exercise 

44 - being 'onboard' with the exercises 

61 - having the motivation to undertake exercise 

79 - integrating/embedding the exercises into everyday life 

89 - having achievable goals 

93 - having the confidence to exercise 

95 - being motivated to self-manage the condition 
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Appendix 6B Quality checklist for statements rewritten as items  

 

1. If the question relies on the patient remembering something, is the recall period 

appropriate (consider recall bias vs respondent burden)? 

2. If the question references a time frame (e.g., ‘over the last week’), is it clear if it is 

referring to an average, high, or low rating of an event over that time period? 

3. If the question asks the patient to rate an activity (e.g., pain), is there a clear frame of 

reference (e.g., average over the last week or worst over the last week)? 

4. Are the instructions for completing each question adequate? 

5. Is the wording of the question likely to bias the response (e.g., through social 

desirability)? 

6. Is the literacy level required to understand the questions appropriate (12-year-old)? 

7. Is the content of the question appropriate to all possible respondents (e.g., rate your pain 

for someone not in pain)? 

8. Is it possible that a question could be interpreted in any way other than the one 

intended? 

9. Are there any double-barrelled questions that are asking two things? 

10. Do any of the questions contain jargon or medical terms? 

11. Do any of the questions contain terms that have multiple meanings (e.g., fair or just)? 

12. Are there any value laden words or phrases in the questions? 

13. Are any of the questions negatively worded (i.e., require disagreement in order to 

endorse a positive response)? 

14. Do all the questions tap the same direction of a trait (therefore increasing the chance of 

‘yay saying’ response patterns)? 

15. Do the questions contain any vague predicates (such as: many, often or rarely)? 

16. Does the question impose a high memory load on the reader (e.g., with frequent use of 

‘ifs’, or ‘nots’ or requiring several words to be kept in mind? 

17. Is the purpose and face validity of the question so obvious that it is likely to induce bias 

(e.g., social desirability)? 

18. Are there any culturally specific terms or phrases? 

19. Are the questions in the best order for clarity and minimising completion instruction 

repetition? 

20. Response Options 

a. Are the response options clear and relevant?   

b. Are the anchors easily understandable? 

c. Are scale responses evenly distributed around the zero (i.e., an equal number of 

positive and negative options)? 

d. Is there a sufficient difference between the response options? 

e. Do the options on a scale represent similar intervals? 

f. Are there sufficient response options to prevent floor or ceiling effects as the 

condition changes? 

g. Is the wording of the response options likely to bias the direction of responses 

(e.g., normal vs. abnormal)? 

h. Is it possible that the response options could indicate something other than what 

is intended? 
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Appendix 6C Table showing the development of the final 6-item ATEMPT  
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5 Adherence to exercise for musculoskeletal pain means… 
 

Original 
statement 
generated in 
response to focus 
prompt5 during 
focus groups 
(participant type 
providing statement) 

Neutrally 
rewritten 
statement 
used in sorting 
and rating 
activity 
 

Items as pilot 
tested on MSK 
pain patient 
group 
 

Final items used 
with 
physiotherapy 
patients and 
forming 6-item 
ATEMPT 

Adherence 
conceptualisation 
cluster item 
originated from 

understanding the 
patient’s needs 
(patient) 

an individual’s 
needs are 
understood 

I feel my 
individual 
needs were 
understood 
when the HCP 
prescribed my 
exercises 

I feel my 
individual needs 
were understood 
when the 
exercise 
therapist 
recommended 
my exercises 

Cluster 1 - 
Communication 
with expert 

doing enough to 
produce a positive 
change 
(physiotherapist) 

doing enough 
to produce a 
positive 
change 

I am doing 
enough 
exercise to 
produce a 
positive 
change in my 
MSK complaint 

I am doing 
enough exercise 
to produce a 
positive change 
in my 
musculoskeletal 
pain 

Cluster 2 - Targets 

doing the 
exercises as 
instructed 
(physiotherapist) 

doing the 
exercises as 
instructed 

I am doing my 
exercises as 
instructed 

I am doing my 
exercises as 
instructed 

Cluster 3 - How 
exercise is 
prescribed 

the patient having 
an understanding 
of the underlying 
mechanisms by 
which the 
exercises can help 
(researcher) 

understanding 
how the 
exercises will 
help with the 
condition 

I understand 
how my 
exercises will 
help with my 
MSK complaint 

I understand how 
my exercises will 
help with my 
musculoskeletal 
pain 

Cluster 4 - Patient 
knowledge and 
understanding 

understanding the 
consequences of 
non-adherence 
(physiotherapist) 

understanding 
the 
consequences 
of non-
adherence 

I understand 
the 
consequences 
of not doing 
my exercises 

I understand the 
consequences of 
not doing my 
exercises 

Cluster 5 - 
Motivation and 
support 

using exercises 
the patient 
believes in 
(physiotherapist) 

having belief in 
the exercises 
that are being 
used 

I believe in the 
exercises that I 
have been 
prescribed 

I believe in the 
exercises that 
have been 
recommended to 
me 

Cluster 6 - 
Psychological 
approach and 
attitudes 
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Appendix 6D Patient and Public Involvement and Engagement (PPIE) activity instructions 

 

ATEMPT Project: Adherence To Exercise for Musculoskeletal Pain Tool 

RUG feedback on items for measure of adherence 

Activity Instructions 

 

• One section of the questionnaire at a time, please could you rate your agreement with the 

statements.  Once you have completed a section, please could you re-read the statements while 

considering the following questions.  Feel free to make any notes on the questionnaires as you 

do this. We will then discuss your thoughts before moving on to the next section.   

1. Do you feel that the statement would allow patients to respond negatively as 

well as positively? 

2. Is it obvious what each question is asking you? 

3. Are you able to answer each of the questions to your satisfaction? 

4. Are there any words used in the questionnaire that you feel are unclear or could 

have different meanings? 

 

• Which of the introductory questions (on the separate sheet) describing how to complete the 

questionnaire do you feel is best? 

 

• Which number of response options (on the separate sheet) do you feel is best, 5 or 7? 

 

• Do you feel a ‘Don’t know’, ‘Not applicable’, or ‘Not sure’ option is needed? 

 

• Do you have any other comments? 

 

Thank you. 

  



313 
 

Appendix 6E Introductory question and Likert response options  

 

Introductory question options 

1. When thinking about the exercises that you were recommended for your 

musculoskeletal complaint, to what extent do you agree with the following 

statements?  

2. With respect to the exercises that have been recommended for your musculoskeletal 

complaint, to what extent do you agree with the following statements?   

3. To what extent do you agree with the following statements concerning the exercises 

that you have been advised to help with your musculoskeletal complaint? 

4. Please indicate the extent to which you agree with the following statements 

concerning the exercises you have been advised for your musculoskeletal complaint. 

5. The following statements describe aspects of the exercise programme that has been 

recommended to you for your musculoskeletal complaint.  Please indicate the extent 

to which you agree with each of the statements.  

 

 

 

Response options  

1. 

 

 

2. 

 

3. 

 

Strongly disagree Disagree Neither agree nor disagree Agree Strongly Agree 

1 2 3 4 5 

Strongly 

disagree 

Disagree Somewhat 

disagree 

Neither agree 

nor disagree 

Somewhat 

agree 

Agree Strongly 

Agree 

1 2 3 4 5 6 7 

Strongly disagree Disagree Not Sure Agree Strongly Agree 

1 2 3 4 5 
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4. 

 

5. 

 

  

Strongly 

disagree 

Disagree Neither agree nor 

disagree 

Agree Strongly 

Agree 

Not applicable to 

me 

1 2 3 4 5 6 

Strongly 

disagree 

Disagree Neither agree nor 

disagree 

Agree Strongly 

Agree 

Don’t 

know 

1 2 3 4 5 6 
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Appendix 6F Statements presented and removed following PPIE focus group  

 

Fifty-six statements presented at PPIE focus group 

1. My exercises have upper and lower limits that I agreed with the prescribing exercise 

specialist 

2. My exercises are related to a specific goal 

3. I feel my individual needs were understood when the exercise specialist prescribed my 

exercises 

4. I feel my exercises are individualised to me, not just a 'one size fits all' prescription 

5. I achieve the prescribed intensity when performing my exercises 

6. I always attend my appointments 

7. I avoid specific exercises as advised by the prescribing exercise specialist 

8. I am achieving an adequate dose of exercise to help with my musculoskeletal complaint 

9. My exercises will allow me to achieve my goal within an agreed period of time 

10. I am doing enough exercise to produce a positive change in my musculoskeletal complaint 

11. I am sticking to the agreed exercise plan  

12. I am performing my exercises with the correct technique 

13. I am sticking to the prescribed limits of my exercises 

14. I complete the appropriate amount of sets and repetitions (reps) as prescribed 

15. I am doing my exercises as instructed 

16. I am performing my exercises on a regular basis 

17. I am completing my exercises at the appropriate tempo 

18. I am copying the exercises accurately as I was shown 

19. I am exercising for the prescribed amount of time 

20. I am following a very specifically defined exercise plan 

21. I can remember my exercise prescription 

22. I attend my exercise classes as instructed 

23. I understand the dosage of my exercises 

24. I understand when not doing my exercises or resting is appropriate 

25. I understand how to do my exercises properly 

26. I am sticking to a routine with my exercises 

27. I am making decisions that allow me to continue doing my exercise 

28. I understand the reasons why I need to do my exercises 

29. I am making doing my exercises a habit 
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30. I am or will be continuing with my exercises in the long term 

31. I understand how my exercises will help with my musculoskeletal complaint 

32. I understand how to make my exercises easier or harder 

33. I am getting feedback on whether I am doing my exercises correctly 

34. I can assess whether I am doing my exercises correctly 

35. I can adapt the exercise targets as my life's demands change 

36. I have the ability to resume my exercises after having a break from them 

37. I understand the consequences of not doing my exercises 

38. I can see the benefit of doing my exercises 

39. I do more exercise now compared to before the exercises were prescribed to me 

40. It is important to achieve the end goal, not just the intermediate steps 

41. My exercises are being monitored over an appropriate time frame (e.g. acute injury-short 

term or chronic pain-long term) 

42. I am actively committing to do my exercises 

43. I have meaningful goals related to my exercises 

44. I am adopting a positive mental attitude concerning my exercises 

45. I am motivated to do my exercises 

46. I am willing to prioritise my exercises 

47. I will need to change my behaviour for my MSK complaint to improve 

48. I believe in the exercises that I have been prescribed 

49. I can overcome the barriers that prevent me doing my exercises 

50. I am maintaining behaviours that help me do my exercises 

51. I agree with the exercises I have been prescribed 

52. I have the motivation needed to undertake my exercises 

53. I can integrate my exercises into my everyday life 

54. I have achievable goals related to my exercises 

55. I have the confidence to do my exercises 

56. I am motivated to self-manage my problem 
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Eight statements removed  

1. I avoid specific exercises as advised by the prescribing exercise specialist 

2. I am achieving an adequate dose of exercise to help with my musculoskeletal complaint 

3. I am sticking to the agreed exercise plan  

4. I am making doing my exercises a habit 

5. I have meaningful goals related to my exercises 

6. I am maintaining behaviours that help me do my exercises 

7. I agree with the exercises I have been prescribed 

8. I have the motivation needed to undertake my exercises 
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Appendix 6G Modified patient participant information sheet  

 

ATEMPT Project – Adherence To Exercise for Musculoskeletal Pain 
Tool: Defining adherence to exercise for musculoskeletal pain 

Participant Information Sheet 
  
We would like to invite you to take part in our research study.  Joining the study is entirely up to 

you, before you decide we would like you to understand why the research is being done and what 

it would involve for you.  You have been invited as you may have had a pain problem that you were 

advised exercise for.  Please feel free to talk to others about the study if you wish and contact us if 

anything is unclear.   The study is being conducted by the Research Institute for Primary Care and 

Health Sciences at Keele University.  

Summary of the study 

The ATEMPT project aims to develop a questionnaire that can measure whether a patient with 

musculoskeletal pain (such as joint, muscle or nerve aches and pains) does the exercises they have 

been prescribed.  This is often referred to as ‘adherence’.  To achieve this, we would like you to 

take part in a study that will help us to understand what adherence means to you.  The study will 

involve the four stages described below.  You can choose to take part in stage one and/or two, but 

you will need to have taken part in stage one to be eligible to take part in stage three or four.  Before 

taking part in the study, you will be asked to sign two copies of a consent form, one copy for you, 

and one to be retained by the research team. 

1. Focus groups: firstly, you will be asked to complete a short questionnaire asking for some basic 

personal information and details of your musculoskeletal pain.  You will be provided with name 

badges but asked to only use your first name or an alias name to protect your anonymity. Then, in 

small groups with other people who have experienced musculoskeletal pain, we will ask you to 

share your thoughts about what adherence to exercise for musculoskeletal pain means.  This will 

be held at the Robert Jones and Agnes Hunt Orthopaedic Hospital (RJAH) and take up to two hours 

(including a short explanation of how to take part in stage 2).  Refreshments will be provided, and 

travel costs can be claimed for although no payment can be made for your time or other expenses.    

2. An online activity: where you will rate and sort the ideas from the focus groups.  This will be 

done via a secure website; you will be provided with anonymous login details and won’t be required 

to use any personal information such as your email address.  You can complete this stage anywhere 

you have access to a computer connected to the internet and it should take around one hour.  



319 
 

3. A workshop: where we will present the results of the study so far to a small group of people who 

have already been involved, including patients, physiotherapists and researchers.  You will be asked 

to help shape the final interpretation of what adherence means by commenting on the results.  This 

will be held at Keele University and take up to two hours.  The workshop will be audio recorded, 

although any quotations we use from the recording will be anonymous.  Refreshments will be 

provided, and travel costs can be claimed for, although no payment can be made for your time or 

other expenses.    

4. Pilot testing the new measure: the purpose of this activity is to ensure that the new draft 

measure (questionnaire) of adherence to exercise for musculoskeletal pain can be easily 

understood and completed by patients.  To achieve this, all patient participants who take part in 

the focus group stage will be sent a copy of the new measure of adherence.  You will then be invited 

to take part in a telephone call where the researcher will ask for your feedback on the following 

topics: the overall readability of the measure, whether the meaning of any words are unclear, the 

clarity of the instructions, whether the response options are clear, whether the questionnaire is too 

long, whether the meanings of the are questions clear, and the overall ease with which the 

questionnaire can be completed.  It is estimated that this will take no longer that one hour and can 

be undertaken at a time and date to suit you.  The information you provide will be done so 

anonymously and the phone call will not be recorded or transcribed, although the researcher will 

make notes about your feedback. 

Will my taking part in this study be kept confidential?  All the information you give us will be 

treated in the strictest confidence and used only for this research study.  Your personal contact 

details will only be stored electronically in a password protected database and folder on Keele 

University’s secure servers.  Your consent forms and questionnaires will be stored in separate 

locked cabinets accessible only by the lead researcher.  The questionnaires will not contain any 

personal contact information.  Audio recordings will be anonymous and stored digitally in a 

password protected database and folder on Keele University’s secure servers.  All other data 

collected during the study will be done so anonymously.  Once the study is completed, your 

personal contact details will be destroyed, and all other data archived anonymously and stored 

securely. 

Keele University is the sponsor for this study based in the United Kingdom. We will be 

using information from you in order to undertake this study and will act as the data 

controller for this study. This means that we are responsible for looking after your 

information and using it properly.  Keele University will keep identifiable information 

about you until the study has finished, this is estimated to be by the end of 2019. 
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Your rights to access, change or move your information are limited, as we need to 

manage your information in specific ways in order for the research to be reliable and 

accurate. If you withdraw from the study, we will keep the information about you that we 

have already obtained. To safeguard your rights, we will use the minimum personally 

identifiable information possible. 

Keele University will use your name and contact details to contact you about the research 

study, and make sure that relevant information about the study is recorded for your care, 

and to oversee the quality of the study.  The only people at Keele University who will have 

access to information that identifies you will be people who need to contact you to about 

the study or audit the data collection process. The people who analyse the information 

will not be able to identify you and will not be able to find out your name or contact 

details.  

You can find out more about how we use your information by contacting Daniel Bailey at 

d.bailey2@keele.ac.uk or on 01782 734889. 

 

Do I have to take part?  Your involvement in this study is purely voluntary and of course you do not 

have to take part if you do not want to.  You are free to withdraw from the study at any time, 

without providing a reason why.  Whether you decide to take part in the study or not, your 

healthcare services and treatment will not be affected.    

What will happen to the results of the study?  They will eventually be used in publications and 

presentations at conferences.  A summary of the research will be published on the Research 

Institute for Primary Care and Health Sciences’ website. 

What are the benefits and risks?  There are no personal benefits or risks associated with taking 

part in any of the stages of this study. 

Who has reviewed the study?  An independent review panel, an NHS Research Ethics Committee 

and the Heath Research Authority have approved this study. 

What happens next?  We will send you invitation letters with details of how to take part in each 

stage of the study.  A reply slip and stamped addressed envelope will be included for you to indicate 

whether you wish to attend. 
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What if there is a problem?  You should contact the lead researcher, Daniel Bailey on the details 

below.  If you still have a problem, you should contact Keele University’s Head of Research Integrity, 

Dr Clark Crawford, on 01782 733371 or c.crawford@keele.ac.uk.  

 

 

Thank you for taking the time to read this leaflet. 

If you have any questions, please contact Daniel Bailey on 01782 734889 or d.bailey2@keele.ac.uk 

  

mailto:d.bailey2@keele.ac.uk
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Appendix 6H Cognitive interview invitation letter 

 

Address 
 
Date 
 
Dear participant name 

 

Re: ATEMPT Project – Adherence To Exercise for Musculoskeletal Pain Tool: Defining 

adherence to exercise for musculoskeletal pain. 

 

Thank you very much for taking part in the ATEMPT project, your contributions so far have 

been extremely useful.  Following the previous stages of the ATEMPT study we have now 

been able to create a draft version of the new measure of adherence to exercise for 

musculoskeletal pain.   

 

As you previously consented to being contacted about other stages of this study, we would 

be very grateful if you would consider taking part in a further activity to provide feedback 

on the draft version of our new measure. There is of course no obligation to take part, but 

we would very much value your input.  This activity would involve providing feedback on 

16 questions within the enclosed new measure of adherence via a telephone call with the 

lead researcher, Daniel Bailey.  This can be arranged at a time and date to suit you over the 

next month.  The phone call should take no longer than one hour.  The call will not be 

recorded or transcribed, but the researcher will make anonymous notes about your 

feedback.    

 

If you would like to take part, please complete the enclosed consent forms and return one 

of them in the enclosed stamped addressed envelope within the next week.  The other 

consent form is for you to keep.  I will then contact you to arrange a convenient time for 

the phone call.  An updated participant information sheet is also enclosed providing more 

information about the project and this activity.          

 

If you have any further questions regarding the study, please email me at 

d.bailey2@keele.ac.uk. 

 

Thank you for your time and consideration. 

 

Yours sincerely 

 

Daniel Bailey 

mailto:d.bailey2@keele.ac.uk
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Appendix 6I Protocol for the cognitive interviews 

 

An invitation for this activity will be posted to the participants who have already consented to be 

contacted about taking part in other stages of the study.  The participants will also be sent a copy 

of the new draft measure (to be created following the interpretation task), an updated version of 

the participant information sheet (appendix D), and a consent form for the telephone call activity 

(appendix R).  A second separate copy of the consent form will be included for the participant to 

keep.  A stamped addressed envelope will also be included for participants to return the consent 

form.  During the telephone call, the participant will be asked to consider various aspects of the 

measure’s readability and interpretability using the following prompts: 

1. What do you interpret the meaning of question # to be? 

2. Are there any words or terms in question # that you are unsure of the meaning? 

3. Do you feel question # has suitable and adequate response options? 

4. Do you feel that patients are likely to be able to answer question # positively or negatively 

if required? 

5. Do you feel that question # is a duplicate of any of the other questions or is asking a similar 

thing? 

6. Do you feel that the meaning of question # is clear? 

The telephone call will not be recorded or transcribed, but the researcher will make anonymous 

notes about their feedback.  It is expected that the activity will take around 1 hour and can be 

undertaken at any time over a four-week period after the participants receive the invite (estimated 

to be mid-November).  The feedback gained from the participants will be used to refine the items 

in the draft measure before further testing takes place. 
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Appendix 6J Cognitive interview participant consent form 

 

CONSENT FORM – PILOT TESTING 

 

Title of Project: ATEMPT Project – Adherence To Exercise for Musculoskeletal Pain 

Tool: Defining adherence to exercise for musculoskeletal pain 

IRAS I.D. 211980   

Sponsor I.D. RG-0120-16 

Principal Investigator: Daniel Bailey 

Email:     d.bailey2@keele.ac.uk 

Telephone:   01782 734889 

Please complete two copies of the consent form, one copy is for you to keep and the other will be 

retained by the research team.   

Please initial box if you  
agree with the statement 

 

6. I confirm that I have read and understood the Participant Information Sheet dated 

28/11/2018 (version no. 2.1) for the above study. I have had the opportunity to 

consider the information, ask questions and have these answered satisfactorily. 

 

7. I understand that my participation is voluntary and that I am free to withdraw at 

any time without reason, without my medical care, legal rights or employment 

status being affected. 

 

8. If I withdraw, I understand that any information I have provided in the pilot testing 

stage will not be used in the study. 

 

9. I agree to be contacted by phone or email to take part in the pilot testing and for 

the information I provide to be used anonymously. 

 

 

 

 

 

mailto:d.bailey2@keele.ac.uk
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10. I agree to be contacted about possible participation in other stages of this study Yes/No 

 

_______________________ 

Name of participant 

___________________ 

Date 

_____________________ 

Signature 

 

 

________________________  

Researcher 

___________________ 

Date 

____________________ 

Signature 
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Appendix 6K Draft version of the ATEMPT questionnaire 
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Section 1 – About your MSK problem    

10. How long have you had the symptoms that you are currently receiving 
treatment for? 

 
0 - 6 weeks    1  3 – 6 months       2 13 months – 2 years       3 

7 - 12 weeks     4  7 – 12 months 5            Over 2 years        6 

 

11. Thinking about the symptoms that you are currently receiving treatment 
for, where in your body is the pain? (Please tick all boxes that apply) 

 
Back    1         Neck   2  Specific condition e.g. fibromyalgia      

Knee    4   Shoulder   5       Foot or ankle          

Elbow    7            Hip        8       Wrist or hand
  

Other          10 Please specify _______________________ 

 

12. Over the last week, on average, how intense was your usual pain rated on a    0-10 scale, 
where 0 is ‘no pain’ and 10 is ‘pain as bad as it could be’?  

No pain 
        Pain as bad 

as could be 

  0 1 2 3 4 5 6 7 8 9 10 

                                  

 

 

13. What kind of exercises have been recommended to you by your 
physiotherapist to help with your current symptoms? (Please tick all 
boxes that apply) 

         Yoga       1       Postural (e.g. how to sit or stand) 

       Pilates       3              Aerobic (e.g. walking or swimming)              

Exercises in water       5      Joint specific (e.g. strengthening or stretching)          

         Other        7 Please specify_________________________ 

 

 

   

 

 

 

 

 V 

 

  

   

 

V  
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14. How long ago were you first recommended these exercises by your 
physiotherapist? 

 
Less than a week         1 7 - 12 weeks         2  7 months – 1 year        
 
         2 - 6 weeks  4 3 – 6 months         5    More than a year          
           

Section 2 – About your exercises 

The following statements describe aspects of the exercise programme that has been 

recommended to you.  Please indicate the extent to which you agree with each of the 

statements by crossing one of the boxes. For example, if you agreed strongly with 

a statement, you would cross the box as shown below: 

 
6.1 My exercises have minimum and maximum amounts that I agreed with the 
exercise therapist (e.g. physiotherapist, occupational therapist or doctor) 

 
6.2 My exercises are related to a specific goal 

 

6.3 I feel my individual needs were understood when the exercise therapist 
recommended my exercises 

 

 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.4 I feel my exercises are individualised to me, not just a 'one size fits all' plan 

 

6.5 I achieve the recommended intensity when performing my exercises 

 

6.6 I always attend my appointments 

 

6.7 My exercises will allow me to achieve my goal within an agreed period of time 

 

6.8 I am doing enough exercise to produce a positive change in my musculoskeletal 
pain 

 

6.9 I am performing my exercises with the correct technique 

 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.10 I am able to stick to the recommended limits of my exercises 

 

6.11 I complete the appropriate amount of sets and repetitions (reps) as agreed 

 

6.12 I am doing my exercises as instructed 

 

6.13 I am performing my exercises on a regular basis as agreed 

 

6.14 I am completing my exercises at the appropriate tempo or speed 

 

6.15 I am copying the exercises accurately as I was shown 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.16 I am exercising for the recommended amount of time 

 

6.17 I am following a very specifically defined exercise plan 

 

6.18 I can remember my exercise plan 

 

6.19 I attend my exercise classes as recommended 

 

6.20 I understand the amount of exercise that has been recommended to me 

 

6.21 I know when I need to rest or not do my exercises 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.22 I understand how to do my exercises properly 

 

6.23 I am sticking to a routine with my exercises 

 

6.24 I am making lifestyle changes that allow me to do my exercises 

 

6.25 I understand the reasons why I need to do my exercises 

 

6.26 I am or will be continuing with my exercises in the long term 

 

6.27 I understand how my exercises will help with my musculoskeletal pain 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

 Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.28 I understand how to make my exercises easier or harder as required 

 

6.29 I am getting feedback on whether I am doing my exercises correctly 

 

6.30 I am confident that I am doing my exercises correctly 

 

6.31 I can adapt the exercise targets as my life's demands change 

 

6.32 I have the ability to resume my exercises after having a break from them 

 

6.33 I understand the consequences of not doing my exercises 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.34 I can see the benefit of doing my exercises 

 

6.35 I do more exercise now compared to before my exercises were recommended to 
me 

 

6.36 It is important to achieve the end goal, not just the intermediate steps 

 

6.37 I feel that my exercises are being monitored over an appropriate time frame (e.g. 
acute injury-short term or chronic pain-long term) 

 

6.38 I am actively committing to do my exercises 

 

6.39 I am adopting a positive mental attitude concerning my exercises 

 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.40 I am motivated to do my exercises 

 

6.41 I am willing to prioritise my exercises 

 

6.42 I will need to change my behaviour for my musculoskeletal pain to improve 

 

6.43 I believe in the exercises that have been recommended to me 

 

6.44 I can overcome the issues that prevent me from doing my exercises 

 

6.45 I can integrate my exercises into my everyday life 

 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.46 I have achievable goals related to my exercises 

 

6.47 I have the confidence to do my exercises 

 

6.48 I am motivated to self-manage my problem 

 

Section 3 – About you    

 
7. Are you…   

Male             1 

Female            2 

Other                    3 Please specify ________________________ 

Prefer not to say         4 

 
 

1. What is your age?  

18 – 25        1  46 – 55 2     76 – 85         3 

26 – 35      4   56 – 65 5 86 or over         6 

36 – 45       7   66 – 75          8 

    

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly  
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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2. Which category best describes your ethnicity? 

Asian/Asian British  1  Black/African/Caribbean/Black British     2 

      Mixed ethnicity         3            White          4 

Other ethnic group  5 Please specify_______________________   

          

3. Are you currently? 
 

Employed doing your usual job         1   Employed but on light duties          2 

  Unemployed 3     Employed but on sick leave          4 

Retired 5 

 

Thank you for taking time to complete this questionnaire 

Please check that you have answered all the questions and signed the consent 

form.  Please return the completed questionnaire and consent form in the pre-

paid envelope provided as soon as possible. You do not require a stamp.   

 

 

 

V 

V 

V 
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Appendix 6L Anonymised field notes from the cognitive interviews  

The numbers refer to the specific ATEMPT question being discussed, which can be found in 

appendix 6K. 

 

Participant 1 

33. What will happen if I don’t do the exercises. E.g., not gaining strength or mobility.  

Would choose strongly agree for this question.  This has been explained by physiotherapists 

in the past and also because of xx’s past experience of sport and exercise.   

34. Unsure if seeing is the same as feeling, e.g., you can see if you can walk better or 

raise arm easier.  Would choose strongly agree as could see improvement in ROM for 

shoulder problem.  If problem was only pain, this question may be confusing as 

improvement would not be ‘visible’. Although improvement may be visible to others e.g., 

wincing or difficulty in getting up from a chair due to pain.  xx imagines that patients having 

routine follow up with physios would be more likely to answer positively as they can 

provide feedback on improvement that they are ‘seeing’, which the patient may not.   

35. xx is very active so if injured and had to stop regular exercising but was then given 

physio exercises, this would still be less exercise than normal even with high adherence to 

the physio exercises.  If a patient did no exercise beforehand, even low adherence to the 

exercise may mean doing more than beforehand.  xx would choose neither agree nor 

disagree as recognised the potential misinterpretation in this question, so did not choose 

disagree. 

36. xx was unsure if the goal needed to be given by a physio or if it is her own personal 

end goal.  Xx felt that the intermediate steps are very important but was slightly unsure 

about the goal setting so would go with agree rather than strongly agree.   
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37. Feels this is dependent on the frequency of the appointments but as not currently 

having treatment this is difficult to determine.  Feels appropriateness is dependent on an 

individual’s confidence to do the exercises autonomously which would be dependent on 

how they had been recommended (e.g., practised with physio).      

38. If xx had been given exercises she would have ticked them off and done them.  xx 

feels that you are either doing them or not.  The term ‘actively’ implies the exercises are 

actually being done, whereas you could be committed to the exercises but not actually 

doing them yet.   

39.  xx had a positive mental attitude as she believed in the exercises and thought they 

would work as they were the correct treatment.  xx could see a scenario where the patient 

disagreed with having a positive mental attitude, but still did the exercises although they 

would be unlikely to believe in them. 

40.  Similar to 38 but xx acknowledges you could be motivated but actually doing the 

exercises yet.  xx would still answer strongly agree.  xx thought about her own goals when 

deciding if she was motivated or not.  

41. xx asked, does this mean putting the exercises in order or prioritising them over 

other responsibilities.   xx would have chosen the lifestyle context and chosen strongly 

agree but thinks there could be confusion.   

42. xx would choose disagree as she was already exercising before receiving her 

therapeutic exercises from the physio.  xx concedes that she may need to do different 

exercises but would not consider this a behaviour change.  xx’s example for someone who 

may select agree was her daughter who spends hours typing which has caused her back 

pain.  xx interprets this to be referencing other lifestyle choices to help the condition 

improve, rather than just whether you change your behaviour to fit your exercises in      
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43. xx would agree and feels the belief comes from seeing the improvement when 

doing the exercises.  With the last prescription, the belief came initially from the thorough 

explanation of the reason for the exercises provided by the physio. This was then reinforced 

by the improvement in symptoms.  

44. xx didn’t understand this question.  xx felt that if the issues can be overcome, then 

they are no longer issues.  Although xx did mention one exercise that was painful, and she 

went back to the physio to discuss it.  I suggested this was an issue that she overcame, but 

xx did not seem to agree.  xx would choose neither agree nor disagree for this question.  I 

suggested adding ‘might’ or ‘could’ before prevent and xx said she would answer strongly 

agree if this was the case.   

45.  xx would agree, not strongly agree as sometime things do get in the way of exercises 

e.g., babysitting grandchildren.    xx gave example of doing a shoulder exercise while in the 

shower everyday as demonstrating how exercises had been integrated into her life.  xx did 

not feel integrate was a confusing term. 

46.  xx chose neither agree nor disagree.  Partly because xx feels that deciding how 

achievable goals are is difficult and also she was uncertain which goals the question was 

asking about (practitioner vs patient goals).  When asked to think of treatment goals for 

her last MKS problem, xx clearly remembered having goals such as pain reduction and 

increased ROM, which were set by the physio and her own personal goals of returning to 

sport and exercise.   

47.  xx would strongly agree due to her own high levels of confidence from exercising 

all her life.  xx feels that confidence needs to come from working in a group or with an 

expert if the patient is a novice with exercise.   



341 
 

48. This is asking about acknowledging you have a problem and that you need to sort it 

out (locus of control).  xx uses the example of her daughter not being able to do this as time 

requirements for her PhD mean she has to type a lot which causes her back pain.   

For this interview I mainly used a think aloud and double interview with probing questions 

to check response options and word meaning.  xx did not find the meaning of any words to 

be unclear or confusing.  Each question took less than 30 seconds to answer, and the 

response options were adequate with no question feeling like it needed an additional 

option.  I frequently read back what I had typed to ensure that I had interpreted xx’s 

comments correctly.  
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Participant 2 

Interview mainly consisted of asking xx ‘what were you/are you thinking about when you 

choose your answer for this question’.  xx was also routinely asked if they could envisage a 

situation where the respondent would answer negatively.  

1. xx would choose agree as she was advised by the physio to do the exercises between 3 

and 5 times a day.  If only she was only told to do them three times would have had to 

answer disagree.   

2. The physio described that xx’s exercises were to stretch the shoulder to help relieve the 

pain.  This was therefore the goal.  The only confusion was regarding which set of 

exercises the question applied to as xx has had two different goals for the same 

shoulder problem.  Initially xx was recommended mobility exercises for the shoulder 

complaint but these did not work.  A subsequent appointment with a more senior 

physio resulted in a new goal of strengthening the shoulder to help with the pain.    

3. Tests results made available to the more senior physio at meant that the treatment 

goals changed from stretching to strengthening.  Based on the initial exercise 

prescription and the power of hindsight, xx would choose disagree, as her need for 

strengthening exercises were not understood.  However, at the time, it appeared as 

though the exercises were appropriate and xx’s needs had been understood.  

4. xx would choose agree as the exercises were specific to her following examination and 

review of test results and x-rays.  xx would choose to disagree if she had just been given 

a print off of exercises for a generic shoulder complaint.  xx raises the query of ‘is physio 

responding to what they think the problem is’ sic. rather than the patient?  As the 

Physio also checked xx doing the exercises to make sure they were done correctly, this 
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added to the feeling that they were individualised.  xx did not feel this question is a 

duplicate of the previous question.  

5. xx had been advised to “Get to the pain when you exercise” by the physio as a guide to 

the required intensity.  xx’s exercise recommendation was more than just the number 

of repetitions so she felt comfortable answering agree.  xx described that had she not 

been given this guidance on intensity by the physio so would answer disagree rather 

than neither agree nor disagree.  

6. xx felt the interpretation of this question was obvious and it would be answered 

positively if the patient always attended their appointments and negatively if they 

missed any.  

7. xx chose agree as she had discussed the recovery time frame with physio and had clear 

goals for the treatment.  If this discussion had not occurred, she would choose disagree.   

8. xx interpreted this as whether she was doing the exercises as often as the physio 

recommended, not whether the physio’s recommendation of exercise was adequate to 

benefit the condition.  If the exercise treatment did not work, xx would not assume that 

the exercises needed to be done more often, more likely that a different exercises 

programme was required.  This was based on her experience with her shoulder 

complaint.   

9. xx would choose agree as she was provided with drawings of the exercises to take home 

and practised the exercises with the physio at the appointment.  xx was not concerned 

about doing them wrong as time passed, as she had the drawings for reference.  Were 

this not the case she would be likely to answer neutrally.  

10. xx chose strongly agree as she has always able to achieve the minimum recommended 

dose and would always stop at the maximum dose.  To answer this question, she 
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referenced the quantity of sets and reps she was advised to complete, which was 

therefore a similar process to answering 6.11. 

11. The process used for answering this question was similar to 6.10 and resulted in the 

same answer.  xx could only envisage that a patient hadn’t done their exercises if they 

answered disagree or strongly disagree to this question.   

12. xx referenced the type of exercise and amount of time recommended to do the exercise 

for when answering this question, she would therefore answer strongly agree as this 

information was clearly provided by her physio.  This question is also similar to 6.11 and 

6.10.   

13. This question only seems to be asking about the frequency of the exercises but similar 

to 6.12, although 6.12 could potentially include lots of different parameters of the 

exercise recommendation.  xx would choose strongly agree. 

14. Speed not a part of xx’s exercise recommendation so this question was deemed not 

relevant.  xx would therefore choose neither agree nor disagree and felt that the 

response options were adequate.   

15. Despite its similarity to 6.9, xx felt that this question was different as required that the 

patient had been shown the exercises by the physio, which could be important.  

Question 6.9 doesn’t imply that the exercises were demonstrated, only that the patient 

is completing them correctly.  It was felt by xx that this difference was important as she 

had valued the demonstration and opportunity to practise the exercises with the 

physio.  xx felt that the term ‘copying’ was important as it implied having some form of 

reference e.g., pictures, which she had found useful.   

16. xx was not prescribed a period of time to perform her exercise for, so was most likely 

to answer neither agree nor disagree as this question was not relevant to her.  However, 
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xx described how because she was doing the correct number of sets and reps, she 

would by default be exercising for the recommend amount of time, so may actually 

choose agree.   

xx like the 5 options as this makes for clearer analysis and that open comments would 

make analysis a pain.  No questions were felt to be unclear or to take longer than 30 

seconds to complete.  Response options were adequate.   

Interview took 50 minutes. 
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Participant 3 

1. Physio gave clear instructions for exercises and clearly stated the limits of the exercises 

that had to be done.  xx was not given a minimum amount but had a maximum to do if 

everything felt ok when exercising.  xx would choose agree.  xx thought responders may 

choose disagree if initial instructions were vague or unclear. If exercises had been 

prescribed with specific numbers of reps and sets then xx felt you would have to choose 

agree.  

2. xx chooses agree or strongly agree.  xx instinctively considered his own personal goals 

that he had set when considering this question, rather than the physio’s goals.    

3. xx chooses agree or strongly agree as felt physio understood diagnosis from consultant 

that had been passed to her to arrange treatment.  The relevance of the recommended 

exercises also helped make xx feel understood.  

4. xx chose agree as physio was very knowledgeable about the anatomy of the ankle and 

how this related to the diagnosis.  Physio knew the movements that would trigger the 

injured tendons and based the exercises on this, she did not just provide general foot 

movement exercises.  Exercises were demonstrated and patient was guided in 

practising them, which made them feel individualised.  Feels ‘one size fits all’ is a 

universally understood term.  Feels sufficiently different to 6.3 as this is more about the 

patient’s needs.   

5.  xx references speed and length of time exercising that is actually achieved compared 

to the recommendation.  xx would choose agree rather than strongly agree as he 

sometimes doesn’t always achieve the recommended intensity, e.g., usually do 80%.  

xx also takes into account the force or tension applied as recommended by the physio 

when considering the intensity.  
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6. Strongly agree as always attend appointments.  

7. Consultant and physio have discussed exercises as best way to heal tendon without 

surgery (which would pose a risk to patient) but that this will take a long time (2-5 years) 

which will resolve foot drop during gait (goals).  xx would choose agree, not strongly 

agree as thinks there is an uncertainly exercises will cure the problem and improvement 

may plateaux.   

8. Agree, as occasionally don’t achieve the recommendations but have seen improvement 

so believe this is sufficient.  

9. Initial instructions were clear, and physio demonstrated exercises with xx.  xx has follow 

ups where the same physio checks the exercises. xx also has written documentation 

about the exercises to reference in-between appointments.   

10. xx based the answer on how close to the prescribed number of exercises is actually 

achieved. xx noted that if exercises are missed one day, he may do more the next day 

to catch up.  Technically, he will do more on some days than is recommended in order 

to catch up.  He would therefore answer agree rather than strongly agree as there is 

some flexibility in his approach, which the physio has said is OK. 

11. Would choose agree, as on average over a week he usually achieves the recommended 

dose.  If the question specified per day, he would choose neither agree nor disagree as 

this is less consistent for him.  

12. xx considers this to be related to the technical (sic. Fidelity) aspect of the exercises.  

Therefore, very similar to 6.9.   

13. xx feels yes and no as sometimes misses them but then catches up, would therefore 

choose agree.   
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14. xx felt tempo related to quantity or number of exercises and the length of break in 

between the exercises as recommend by physio.  xx’s exercises didn’t have a speed but 

would still answer agree.  

15. Similar to 6.12 as referencing the technical aspect of the exercises.  

16. Yes, when averaged over a week.  Wasn’t given a time but as have fixed reps this takes 

a consistent time to perform.  

I used a mainly double interview approach with xx as he was able to justify his answers 

more easily than thinking aloud while considering the answer.  

xx felt that all the questions were easy to understand, and the language used was clear.  xx 

estimated that each question took around 20 seconds to answer when he completed it 

without being interviewed.  xx felt that there were adequate answer options for each 

question.   

xx noted that the questionnaire was long and felt that this might result in participants giving 

up before completing it.  
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Participant 4 

Mostly Double interviewing used and patient keen to report their own answer initially.  

Think aloud prompts used as well.  Participant also asked to think of a situation that would 

require the respondent to answer in the negative.  

17. Wording is clear.  Would strongly agree as can’t get out of bed if don’t follow my 

exercises.  My exercises were on a printed sheet that were specifically for me following an 

examination by the physio.   Any exercise plan given by a physio would be a specifically 

defined plan.  It would not be a specifically designed plan if you just made it up yourself.  If 

you answered disagree, it would be because you are not doing exercises, or you want to do 

your own thing.  

18. I would choose agree as I have been provided with clear written instructions and 

drawings for my exercises.  They had my name on but no other information to confuse 

things.  Now I have practised the exercises for a while I can remember them without the 

instructions. I would still answer agree even in first week when still using instruction sheet 

as a prompt.    

19. I don’t go to classes; I do my exercises at home.  I was offered the opportunity to 

attend hydrotherapy, but I don’t like water, so I chose not to go.  I would therefore choose 

neither agree nor disagree.  xx felt there were sufficient options even though Not 

Applicable was not available.  xx did not feel the question was confusing as it didn’t’ really 

apply to her as she does not go to classes.   

20. xx felt she understood the amount as she was told to start doing exercises 1x a day 

and build up to 3x day.  As the exercises were helping xx felt that this reinforced the fact 

that she had interpreted the amount of exercise correctly.  xx would therefore choose 
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strongly agree.  xx felt that the term ‘amount’ refers to times a day and understood that 

this needs to be built up over time.  

21. xx would choose strongly agree – this is because the physio explained to rest if she 

was experiencing any strain when doing the exercises.  xx also feels that she has enough 

experience from exercising previously to know when to stop exercises part way through or 

not do them some days when symptoms are worse.   When prompted, xx described that if 

patient had not been told what to do if it hurts then they might choose disagree.   

22. xx chose strongly agree.  This was because of the good verbal explanation given to 

her by the physio on the day of her initial appointment and sheet of instructions with 

diagrams she was given to take home.  xx raised the issue that even if the exercises weren’t 

understood initially, there was a clear option provided to her to contact the physio with 

any queries.  xx implied that if a respondent were to answer negatively, this suggested they 

had not taken the responsibility to contact the clinic with their concerns.  This was 

interesting as she felt that it was very much the pts responsibility to get in touch if the 

exercises were not clear and that adequate opportunity was provided for this.    

23.  xx chose strongly agree as she believes she can’t exercise when she has just eaten 

and certain things going on in the house prevent her doing the exercises.  She therefore 

has to plan a slot in the day when she will do her exercises.   xx also reported having to plan 

her exercises around her husband’s needs as she has a caring role for him.  xx reported that 

her Physio had said it didn’t matter what time of day it was to do the exercises, so this 

enabled her more flexibility when planning her day.  

24.  xx chose agree – she reported how she had altered her daily routine to fit in the 

exercises.  When prompted, she offered that a patient could still be doing their exercises 

without having to make lifestyle changes.  For example, a working person would certainly 
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have to make changes to fit in doing exercises, whereas a retired person or someone with 

lots of free time wouldn’t need to make the same changes.   

25. xx chose strongly agree – xx was aware that OA can’t be cured so knew that she 

needed to do exercises to feel better and prevent symptoms returning.  This had also been 

explained to her by her Physio and GP.  Because of this, xx had found other ways to keep 

active such as walking to the shops rather than using the car.  

26.  xx chose strongly agree – she was aware the condition is long term due to the 

explanation from her GP and Physio, this meant the condition needed to be managed long 

term.  When asked what long term meant, xx described that it meant doing the exercises 

forever.  xx agreed that a patient who is doing their exercises, but only has a short-term 

injury may answer disagree.   

27. xx chose agree – xx reported that she knows the exercises will help but understands 

the need to do things differently as well, e.g., getting in the car differently.  xx interpreted 

this question as referring to a wider approach to managing her MSK pain, rather than just 

the role of her exercises.  xx reported that the Physio explained stretches would help with 

tight muscles causing LBP as justification for her ‘understanding’ how the exercises would 

help. 

28 xx chose strongly agree – she had been given specific durations and reps for her 

exercises and advised to increase over time.  xx instinctively used discomfort levels as 

guidance for when to do more or less of the exercises and now feel able to do more than 

actually recommended without discomfort.  

29 xx would choose neither agree nor disagree as to date she had not had a follow up 

appointment with her physio since he initially recommended the exercises.  xx did however 

report that she felt she was doing the exercises correctly as she was in less pain and taking 



352 
 

less medication.  xx would only consider official feedback from the Physio as counting for 

purposes of this question.  xx did not choose disagree as she felt this ‘sounds too final’ and 

she knows she will be getting feedback at appointment booked for next week.  When 

prompted she reported that she may have chosen disagree if no further appointments 

were scheduled with her physio.  

30    xx chose strongly agree as it is getting easier to do the exercises, the pain is a lot 

less, she is doing the exercises longer without any extra pain and for longer than she could 

have done when she first started them.  She is also taking less pain medication and 

described recently getting up from sofa unaided rather than pushing from the arm of sofa 

for the first time since treatment began.  When asked, xx felt that this question was similar 

to 6.29 but she was able to answer this question positively even though she had not had a 

follow up with her physio.   

31 xx shoes strongly agree because the exercises don’t take long and can be done even 

when she is at someone else’s house.  On these occasions she would just do the minimum 

amount of exercises.  When asked, xx described that she would answer negatively if the 

exercises required equipment or took a long time to complete as this would not provide 

the flexibility to complete the exercises as life’s demands changed.   

32 xx reported that she feels she can stop exercises for an odd day, e.g.  over Christmas 

she was very busy and consequently tired so missed the exercises for a few days. When she 

resumed the exercises, she actually tried to do them harder to make up for the missed 

days. When asked, xx reported that she could imagine that missing the exercises for a week 

or more would make it much more difficult to resume and would certainly require flexibility 

in the amount of the exercises so that a gradual build up could take place.   
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xx felt that all the questions could be easily understood by any adult.  All the questions 

could be answered in seconds, certainly less than 30.  There were no duplicates as the 

questions seemed to ask about slightly different things.  

Interview took 60 minutes 

Participant 5 

5. I agree.  xx thinks about the particular instructions provided by the physio when 

answering this.  xx generally avoids strongly agree as doesn’t think you can agree more, 

however xx notes he would choose strongly disagree if relevant.   

8. I agree.  xx based this answer on the symptoms reducing when he started the exercises. 

xx considered the quantity in the prescription dosage as well as the amount of exercise 

actually achieved when considering this question.   

9. Strongly agree.  xx would always clarify with the physio and check that he is doing the 

exercises correctly.  xx would expect feedback from the physio on how exercises are being 

performed.     

10. Strongly agree.  xx reports he will normally consciously go above the recommendation 

as he believes exercises normally under prescribed based on his experience of working with 

physios in elite sport.  xx would use pain as a guidance for the upper limits of exercises and 

the prescription dosage for the lower limit.   

12. Strongly agree.  xx considered dosage and technicality when answering this although 

admits he always tend to do more than prescribed but still considers strongly agree an 

appropriate answer.  

14. Strongly agree as would have clarified details of the exercise with the physio. xx feels 

tempo is the same as control, so means doing the exercises properly, i.e., “not just waving 

your ankle around”.    
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15. This is different to 12 as copying and being instructed are different.  xx feels responders 

could answer differently for this question compared to 12 depending on how they had been 

shown the exercises. 

16. xx’s exercise recommendation was more about numbers rather than time, so would 

only choose agree, not strongly agree.  xx feels this is why the correct tempo is important 

as when combined with the correct number of repetitions, this will ensure that the 

exercises are done for the correct amount of time.      

34. Strongly agree.  xx used reduction in pain, increased movement, and feel-good factor 

as reasons for response.  xx did not consider pain irrelevant even though it cannot be seen 

but suggested that ‘see or feel’ may make the question clearer.   

35. xx felt this would depend on when the questionnaire was completed.  For example, 

exercise levels may tail off as symptoms improve.  Initially xx read the question wrong and 

felt that including ‘following my assessment’ may make the cut off point for determining 

exercise levels clearer.   

37. When xx’s problem was acute he had good physio monitoring after surgery so would 

strongly agree, however, the problem has not fully resolved and is now chronic and 

treatment is being offered so would now strongly disagree.  xx considered the management 

of the MSK condition in the answer rather than just the frequency of follow up 

appointments.   

38. Strongly agree.  xx feels you have to be strong willed and want to get stronger in order 

to be committed.  He also referenced his goals of wanting to be able to do hill walking as 

being important in motivating him to commit to the exercises.  xx feels people could agree 

and have committed, but not actually started to do the exercises. 
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40. xx did not feel this was similar to 38, feeling that motivation was different to 

commitment.  xx would strongly agree due to the clear goals he has that provide 

motivation.   

41. xx feels this is about making time for the exercises but did find the statement somewhat 

confusing.  xx felt that adding ‘over other responsibilities would make this clearer.   

42. xx used examples such as ‘sitting in the right way’ and ‘not spending too much time 

behind a desk’.  xx instinctively included general behaviours towards health rather than just 

the exercise related ones.  xx felt that if a responder were to answer disagree, ‘that person 

is kidding themselves if they expect to get better’.  xx also included planning other 

treatments in his thoughts for answering this question.   

44. xx thought that the ‘issues’ would refer to other health problems that the person may 

have rather than other responsibilities, although accepted it would be reasonable to 

consider these as well when they were suggested.   

xx felt the response options were adequate as viewed ‘neither agree nor disagree’ as being 

the same as ‘don’t know’ and didn’t feel that ‘not applicable’ was required.   

xx felt the language was very clear and that all questions could be answered in less than 30 

seconds.  
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Appendix 6M Final version of the ATEMPT questionnaire 
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Section 1 – About your MSK problem    

1. How long have you had the symptoms that you are currently receiving 
treatment for? (Please put a cross in one box only) 

 
0 - 6 weeks      3 – 6 months        13 months – 2 years         
5 

7 - 12 weeks       7 – 12 months             Over 2 years           

 

2. Thinking about the symptoms that you are currently receiving treatment 
for, where in your body is the pain? (Please put a cross in all boxes that apply) 

 
Back             Neck     Specific condition e.g. fibromyalgia         

8 

Knee       Shoulder          Foot or ankle         
9 

Elbow                Hip              Wrist or hand
   

Other           Please specify _______________________ 

 

3. Over the last week, on average, how intense was your usual pain rated 
on a    0-10 scale, where 0 is ‘no pain’ and 10 is ‘pain as bad as it could 
be’? (Please put a cross in one box only) 

No pain 
        Pain as bad 

as could be 

  0 1 2 3 4 5 6 7 8 9 10 

                                  

 

 

4. What kind of exercises have been recommended to you by your 
physiotherapist to help with your current symptoms? (Please put a cross in all 

boxes that apply) 

         Yoga              Postural (e.g. how to sit or stand) 

       Pilates              General physical activity (e.g. swimming)          

Exercises in water             Joint specific (e.g. strengthening or stretching)          

         Other         Please specify_________________________ 

 

   

 

 

 

 

 V 

 

  

   

 

V  

 

 

 

 

 

 



358 
 

5. How long ago were you first recommended these exercises by your 
physiotherapist? (Please put a cross in one box only) 

 
Less than a week           7 - 12 weeks           7 months – 1 year        
 
         2 - 6 weeks            3 – 6 months             More than a year          
           

Section 2 – About your exercises 

The following statements describe aspects of the exercise programme that has been 

recommended to you.  Please indicate the extent to which you agree with each of the 

statements by crossing one of the boxes. For example, if you agreed strongly with 

a statement, you would cross the box as shown below: 

 

6.1 My exercises have minimum and maximum amounts that I agreed with the 

exercise therapist (e.g. physiotherapist, occupational therapist or doctor) 

 

6.2 My exercises are related to a specific goal 

 

6.3 I feel my individual needs were understood when the exercise therapist 
recommended my exercises 

 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.4 I feel my exercises are individualised to me, not just a 'one size fits all' plan 

 

6.5 I achieve the recommended intensity when performing my exercises 

 

6.6 I always attend my appointments 

 

6.7 My exercises will allow me to achieve my goal within an agreed period of time 

 

6.8 I am doing enough exercise to produce a positive change in my musculoskeletal 
pain 

 

6.9 I am performing my exercises with the correct technique 

 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.10 I am able to stick to the recommended limits of my exercises 

 

6.11 I complete the appropriate amount of sets and repetitions (reps) as agreed 

 

6.12 I am doing my exercises as instructed 

 

6.13 I am performing my exercises on a regular basis as agreed 

 

6.14 I am completing my exercises at the appropriate tempo or speed 

 

6.15 I am copying the exercises accurately as I was shown 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.16 I am exercising for the recommended amount of time 

 

6.17 I am following a very specifically defined exercise plan 

 

6.18 I can remember my exercise plan 

 

6.19 I attend my exercise classes as recommended 

 

6.20 I understand the amount of exercise that has been recommended to me 

 

6.21 I know when I need to rest or not do my exercises 

 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.22 I understand how to do my exercises properly 

 

6.23 I am sticking to a routine with my exercises 

 

6.24 I am making lifestyle changes that allow me to do my exercises 

 

6.25 I understand the reasons why I need to do my exercises 

 

6.26 I am or will be continuing with my exercises in the long term 

 

6.27 I understand how my exercises will help with my musculoskeletal pain 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

 Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.28 I understand how to make my exercises easier or harder as required 

 

6.29 I am getting feedback on whether I am doing my exercises correctly 

 

6.30 I am confident that I am doing my exercises correctly 

 

6.31 I can adapt the exercise targets as my life's demands change 

 

6.32 I have the ability to resume my exercises after having a break from them 

 

6.33 I understand the consequences of not doing my exercises 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.34 I can see or feel the benefit of doing my exercises 

 

6.35 I am willing to prioritise my exercises over other activities or responsibilities 

 

6.36 It is important to achieve the end goal, not just the intermediate steps 

 

6.37 I feel that my exercises are being monitored over an appropriate time frame (e.g. 
acute injury-short term or chronic pain-long term) 

 

6.38 I am actively committing to do my exercises 

 

6.39 I am adopting a positive mental attitude concerning my exercises 

 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.40 I am motivated to do my exercises 

 

6.41 I do more exercise now compared to before the assessment when my exercises 
were recommended to me 

 

6.42 I will need to change my behaviour for my musculoskeletal pain to improve 

 

6.43 I believe in the exercises that have been recommended to me 

 

6.44 I can overcome issues that might prevent me from doing my exercises 

 

6.45 I can integrate my exercises into my everyday life 

 

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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6.46 I have achievable goals related to my exercises 

 

6.47 I have the confidence to do my exercises 

 

6.48 I am motivated to self-manage my problem 

 

Section 3 – About you    

 
7. Are you… (Please put a cross in one box only)  

Male             1 

Female            2 

Other                    3 Please specify ________________________ 

Prefer not to say         4 

 
 

4. What is your age? (Please put a cross in one box only) 

18 – 25         1  46 – 55 4     76 – 85         7 

26 – 35       2   56 – 65 5 86 or over         8 

36 – 45        3   66 – 75          6 

    

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly  
Agree 

         

 
Strongly 
disagree 

  
 

Disagree 

 Neither 
agree nor 
disagree 

  
 

Agree 

  
Strongly 
Agree 
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5. Which category best describes your ethnicity? (Please put a cross in one box 

only) 

Asian/Asian British   1  Black/African/Caribbean/Black British     4 

      Mixed ethnicity          2            White          5 

Other ethnic group   3 Please specify_______________________   

          

6. Are you currently? (Please put a cross in one box only) 
 

Employed doing your usual job         1   Employed but on light duties          4 

  Unemployed 2     Employed but on sick leave          5 

Retired 3 

 

 

Thank you for taking time to complete this questionnaire 

Please check that you have answered all the questions and signed the consent 

form.  Please return the completed questionnaire and consent form in the pre-

paid envelope provided as soon as possible. You do not require a stamp.   

 

 

V 

V 

V 
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Appendix 7A Participant pack envelope instructions for the ATEMPT study 
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Appendix 7B Participant invitation letter for the ATEMPT study 
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Dear Patient 

 

Re: Testing a new measure of adherence: the Adherence To Exercise for 

Musculoskeletal Pain Tool (ATEMPT) 

 

I would like to invite you to take part in a research study about exercises that have been 

recommended to help with musculoskeletal (MSK) pain (e.g., joint, muscle or nerve aches 

and pains).  The study is being carried out by the Research Institute for Primary Care and 

Health Sciences at Keele University and the NHS.   

How well a patient follows the recommendations that have been made to them is called 

adherence.  This study is exploring whether a new questionnaire is suitable for using with 

patients to monitor adherence to exercises.  You have been invited to take part in this study 

as you are currently having physiotherapy treatment for a musculoskeletal pain problem.  If 

you have been recommended exercises as part of your treatment, I would be very grateful 

if you would take part in this study by completing the enclosed questionnaire and returning 

in the pre-paid envelope.  This will take approximately 30 minutes.  Please wait at least one 

week after being recommended exercises before you complete the questionnaire.  If you 

have not been recommended exercises as part of your treatment, I am sorry, but 

unfortunately you cannot take part in this study.   

If you are interested in taking part in the study, please read the enclosed participant 

information sheet first.  If you decide to take part, please wait at least a week after when 

you were first recommended your exercises before completing the consent form and 

ATEMPT questionnaire.  Once completed, please return in the enclosed pre-paid envelope 

as soon as you can (no stamp is required). 

If you would like to know more about the study, please email Daniel Bailey at 

d.bailey2@keele.ac.uk.  Alternatively, you can telephone 01782 734719.  If you do not want 

to take part, there is no obligation to do so and your healthcare services and treatment will 

not be affected. 

Thank you very much for your help in supporting our research project. 

Yours sincerely 

 
Daniel Bailey 

Lead Researcher & Study Coordinator 

 

Enclosed: Participation information sheet, ATEMPT questionnaire with consent form, and 

pre-paid envelope. 
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Appendix 7C Participant information sheet for the ATEMPT study 

 

Testing a new measure of adherence: the Adherence To Exercise 
for Musculoskeletal Pain Tool (ATEMPT) 

Participant Information Sheet 
  
We are inviting you to take part in our research study.  Joining the study is entirely up to 

you, before you decide we would like you to understand why the research is being done 

and what it would involve for you. You have been invited as you are currently having 

physiotherapy for musculoskeletal pain (e.g., joint, muscle or nerve aches and pains).  If 

this treatment has included the recommendation of exercises, we would like you to complete 

a questionnaire asking about your pain, your exercises and you.  If you have not been 

recommended to undertake exercises as part of your treatment, then unfortunately you 

cannot take part in this study.  Please feel free to talk to others about the study if you wish 

and contact us if anything is unclear.  The study is being conducted by the Research 

Institute for Primary Care and Health Sciences at Keele University and the NHS.  

Summary of the study 

The ATEMPT study aims to develop a questionnaire that can measure whether a patient 

with musculoskeletal pain (such as joint, muscle or nerve aches and pains) does the 

exercises they have been recommended.  How well a patient follows the recommendations 

that have been made to them is called adherence.  Following previous research activities, 

a questionnaire has now been developed to measure exercise adherence, and we would 

like you to complete the questionnaire so that we can test how it works.   

The first section of the questionnaire asks about your musculoskeletal pain.  The second 

section asks you to indicate the extent to which you agree with a list of statements about 

your exercises.  The third section asks a few questions about you.  If you decide to take 

part, you will be required to sign and return the consent form that is at the beginning of the 

questionnaire.  Completing the questionnaire will take approximately 30 minutes.  Please 

wait at least a week after you have been recommended your exercises before completing 

the questionnaire.  Once completed, please return the completed questionnaire and 

consent form in the pre-paid envelope as soon as you can.  The information you provide in 

the questionnaire will remain confidential and will not be shared with any of your health care 

providers, nor will it affect the treatment you receive.   

As part of the process of testing the new questionnaire, we would like to compare the 

responses of a patient who has completed the questionnaire on two separate occasions.  If 

you indicate on the consent form that you are happy to be contacted again, we may send 
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you another copy of the questionnaire in a few weeks.  However, you are under no obligation 

to complete the questionnaire a second time just because you completed it the first time.    

Will my taking part in this study be kept confidential?  All the information you give us 

will be treated in the strictest confidence and used only for this research study.  Your 

personal contact details will only be stored electronically in a password protected database 

and folder on Keele University’s secure servers.  Your consent form and questionnaire will 

be stored in separate locked cabinets accessible only by the research team.  The 

questionnaires will not contain any personal contact information.  Once the study is 

completed, your personal contact details will be destroyed and all other data archived 

anonymously and stored securely. 

Keele University is the sponsor for this study based in the United Kingdom. We will be 

using information from you in order to undertake this study and will act as the data 

controller for this study. This means that we are responsible for looking after your 

information and using it properly.  Keele University will keep identifiable information about 

you until the study has finished, this is estimated to be by the end of 2019. 

Your rights to access, change or move your information are limited, as we need to 

manage your information in specific ways for the research to be reliable and accurate. If 

you withdraw from the study, we will keep the information about you that we have already 

obtained. To safeguard your rights, we will use the minimum personally-identifiable 

information possible. 

Keele University will use your name and contact details to contact you about the research 

study, and make sure that relevant information about the study is recorded for your care, 

and to oversee the quality of the study.  The only people at Keele University who will have 

access to information that identifies you will be people who need to contact you to about 

the study or audit the data collection process. The people who analyse the information will 

not be able to identify you and will not be able to find out your name or contact details.  

You can contact the University's Data Protection Officer about any concerns you have with 

how we deal with your personal data by emailing dpo@keele.ac.uk. 

Do I have to take part?  Your involvement in this study is purely voluntary and of course 

you do not have to take part if you do not want to.  You are free to withdraw from the study 

at any time, without providing a reason why.  Whether you decide to take part in the study 

or not, your healthcare services and treatment will not be affected.    

What will happen to the results of the study?  They will eventually be used in publications 

and presentations at conferences.  A summary of the research will be published on the 

Research Institute for Primary Care and Health Science’s website. 
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What are the benefits and risks?  There are no personal benefits or risks associated with 

taking part in any of the stages of this study. 

Who has reviewed the study?  The National Institute for Health Research Clinical 

Research Network, an NHS Research Ethics Committee and the Heath Research Authority 

have approved this study. 

What happens next?  If you decide to take part, please complete and sign the consent 

form before completing the attached questionnaire.  Once completed, please return the 

consent form and questionnaire in the freepost envelope provided (no stamp required).   

What if there is a problem?  You should contact the study coordinator, Daniel Bailey on 

the details below.  If you still have a problem, you should contact Keele University’s Head 

of Project Assurance, Dr Tracy Nevatte, on 01782 733371 or 

research.governance@keele.ac.uk.  

 

 

Thank you for taking the time to read this information. 

If you have any questions, please email the study coordinator, Daniel Bailey at 

d.bailey2@keele.ac.uk.  Alternatively, you can telephone 01782 734719. 
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Appendix 7D Participant consent form for the ATEMPT study 
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CONSENT FORM – ATEMPT QUESTIONNAIRE 

 
Title of Project: Adherence To Exercise for Musculoskeletal Pain Tool 

(ATEMPT): A survey to undertake early psychometric testing 
of a new measure of adherence 

IRAS I.D. 257591 
Sponsor I.D. RG-0282-19 
Principal Investigator: Daniel Bailey 
Email:    d.bailey2@keele.ac.uk 
Telephone:   01782 734889 
 

Please initial each box if you  
agree with the statement 

 
11. I confirm that I have read and understood the Participant Information Sheet dated 

29/05/2019 (version no. 1.1) for the above study. I have had the opportunity to consider 

the information and have any questions answered. 

12. I understand that my participation is voluntary and that I am free to withdraw at any time 

without reason, without my medical care, legal rights or employment status being 

affected. 

13. If I withdraw, I understand that any anonymous information I have provided may still be 

used. 

14. I agree for the information I provide in the ATEMPT questionnaire, including personal 

information (age, sex, ethnicity & employment status) to be used anonymously.     

15. I agree to be contacted about possible participation in other stages of this study  

 (please delete as appropriate and provide an address below if selecting Yes)                 Yes / No                                   

 

Signed………………………………………………………...Date……………………......………  

Print Name………………………………………………………………………………………….. 

Address (optional, please provide if you would be happy to complete a second questionnaire at a later stage) 

………………………………………………………………………………………………………

………………………………………………………………………………………………………

…………………………………………………………………………………………………… 

Even if you prefer not to be contacted again, the answers you give in this questionnaire will 
still be very useful to us. Please return this consent form and completed questionnaire in 
the FREEPOST envelope provided (no stamp required).   
 

Thank you for your help with this research project 
  

 

 

 

 

mailto:d.bailey2@keele.ac.uk
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Appendix 7E Participant invitation letter for the ATEMPT retest questionnaire  

 

 

Dear Patient 

 

Re: Testing a new measure of adherence: the Adherence To Exercise for 

Musculoskeletal Pain Tool (ATEMPT) 

 

Thank you for completing and returning the ATEMPT questionnaire, we are very grateful 

for your contribution to this research.  As part of the process of testing this new 

questionnaire, we would like to compare the responses of patients who have completed the 

questionnaire on two separate occasions.  As you indicated on your consent form that you 

were happy to be contacted again, we enclose another slightly shorter version of the 

ATEMPT questionnaire and would be very grateful if you would complete it again.  Please 

answer as honestly as possible and try to complete the questionnaire as soon as possible 

after receiving it.  Once completed, please return along with the consent form in the 

enclosed pre-paid envelope as soon as you can (no stamp is required).  If you do not want 

to take part, there is no obligation to do so and your healthcare services and treatment will 

not be affected. 

 

If you have any questions, please email Daniel Bailey at d.bailey2@keele.ac.uk.  

Alternatively, you can telephone 01782 734719. 

 

Thank you very much for your help in supporting our research project. 

 

Yours sincerely 

 

 
Daniel Bailey 

Lead Researcher & Study Coordinator 

 

Enclosed: Participation information sheet, ATEMPT questionnaire with consent form, and 

pre-paid envelope. 
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Appendix 7F Cover Sheet Instructions for the ATEMPT retest questionnaire 
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Appendix 7G Study poster for participating clinics in the ATEMPT study 
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Appendix 7H Health Research Authority (HRA) and NHS Research Ethics Committee (REC) 

approval for the ATEMPT study 
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Appendix 7I Statements removed and statements that underwent CFA 

 

13 Statements removed during item reduction 

1. My exercises are related to a specific goal 

2. I always attend my appointments 

3. I am performing my exercises with the correct technique 

4. I am copying the exercises accurately as I was shown 

5. I understand the amount of exercise that has been recommended to me 

6. I understand how to do my exercises properly 

7. I understand the reasons why I need to do my exercises 

8. I have the ability to resume my exercises after having a break from them 

9. It is important to achieve the end goal, not just the intermediate steps 

10. I am actively committing to do my exercises 

11. I am adopting a positive mental attitude concerning my exercises 

12. I am motivated to do my exercises 

13. I have the confidence to do my exercises 

 

35 Statements remaining that underwent CFA 

1. My exercises have minimum and maximum amounts that I agreed with the exercise 

therapist (e.g. physiotherapist, occupational therapist or doctor) 

2. I feel my individual needs were understood when the exercise therapist recommended 

my exercises 

3. I feel my exercises are individualised to me, not just a 'one size fits all' plan 

4. I achieve the recommended intensity when performing my exercises 

5. My exercises will allow me to achieve my goal within an agreed period of time 

6. I am doing enough exercise to produce a positive change in my musculoskeletal pain 

7. I am able to stick to the recommended limits of my exercises 

8. I complete the appropriate amount of sets and repetitions (reps) as agreed 

9. I am doing my exercises as instructed 

10. I am performing my exercises on a regular basis as agreed 

11. I am completing my exercises at the appropriate tempo or speed 

12. I am exercising for the recommended amount of time 

13. I am following a very specifically defined exercise plan 
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14. I can remember my exercise plan 

15. I attend my exercise classes as recommended 

16. I know when I need to rest or not do my exercises 

17. I am sticking to a routine with my exercises 

18. I am making lifestyle changes that allow me to do my exercises 

19. I am or will be continuing with my exercises in the long term 

20. I understand how my exercises will help with my musculoskeletal pain 

21. I understand how to make my exercises easier or harder as required 

22. I am getting feedback on whether I am doing my exercises correctly 

23. I am confident that I am doing my exercises correctly 

24. I can adapt the exercise targets as my life's demands change 

25. I understand the consequences of not doing my exercises 

26. I can see or feel the benefit of doing my exercises 

27. I am willing to prioritise my exercises over other activities or responsibilities 

28. I feel that my exercises are being monitored over an appropriate time frame (e.g. acute 

injury-short term or chronic pain-long term) 

29. I do more exercise now compared to before the assessment when my exercises were 

recommended to me 

30. I will need to change my behaviour for my musculoskeletal pain to improve 

31. I believe in the exercises that have been recommended to me 

32. I can overcome issues that might prevent me from doing my exercises 

33. I can integrate my exercises into my everyday life 

34. I have achievable goals related to my exercises 

35. I am motivated to self-manage my problem 
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Appendix 7J Flow chart of the statement and item removal process 

 

  

100 
Statements

• 100 statements generated via concept mapping 
focus groups

• 56 selected as rated above average for 
importance by participants

56 
Statements 

• 56 Statements developed into items

• 8 items removed due to poor interpretability 
following review by PPIE group

48 Items

• 48 items included in the ATEMPT questionnaire  
completed by 382 patients

• 13 items removed demonstrating low variance

35 Items

• Three separate measures created using the 
highest loading one, two, or three items from 

each of the six domains of adherence  

6 Items

• The 6-item version was selected due to 
favourable internal consistency and comparable 
test-retest reliability and measurement error to 
the 12- and 18-item versions



384 
 

Appendix 7K The 6-item, 12-item, and 18-item versions of ATEMPT. 

 

6-item ATEMPT 

1. I feel my individual needs were understood when the exercise therapist recommended my 

exercises 

2. I am doing enough exercise to produce a positive change in my musculoskeletal pain 

3. I am doing my exercises as instructed 

4. I understand how my exercises will help with my musculoskeletal pain 

5. I understand the consequences of not doing my exercises 

6. I believe in the exercises that have been recommended to me 

 

12-item ATEMPT 

1. I feel my individual needs were understood when the exercise therapist recommended my 

exercises 

2. I feel my exercises are individualised to me, not just a 'one size fits all' plan 

3. I achieve the recommended intensity when performing my exercises 

4. I am doing enough exercise to produce a positive change in my musculoskeletal pain 

5. I am doing my exercises as instructed 

6. I am performing my exercises on a regular basis as agreed 

7. I am sticking to a routine with my exercises 

8. I understand how my exercises will help with my musculoskeletal pain 

9. I understand the consequences of not doing my exercises 

10. I feel that my exercises are being monitored over an appropriate time frame (e.g. acute 

injury-short term or chronic pain-long term) 

11. I believe in the exercises that have been recommended to me 

12. I have achievable goals related to my exercises 
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18-item ATEMPT 

1. My exercises have minimum and maximum amounts that I agreed with the exercise 

therapist (e.g., physiotherapist, occupational therapist or doctor) 

2. I feel my individual needs were understood when the exercise therapist recommended my 

exercises 

3. I feel my exercises are individualised to me, not just a 'one size fits all' plan 

4. I achieve the recommended intensity when performing my exercises 

5. My exercises will allow me to achieve my goal within an agreed period of time 

6. I am doing enough exercise to produce a positive change in my musculoskeletal pain 

7. I am doing my exercises as instructed 

8. I am performing my exercises on a regular basis as agreed 

9. I am exercising for the recommended amount of time 

10. I know when I need to rest or not do my exercises 

11. I am sticking to a routine with my exercises 

12. I understand how my exercises will help with my musculoskeletal pain 

13. I understand the consequences of not doing my exercises 

14. I can see or feel the benefit of doing my exercises 

15. I feel that my exercises are being monitored over an appropriate time frame (e.g., acute 

injury-short term or chronic pain-long term) 

16. I believe in the exercises that have been recommended to me 

17. I can integrate my exercises into my everyday life 

18. I have achievable goals related to my exercises 
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Appendix 7L The 6-item ATEMPT with instructions and scoring 

 

ATEMPT  
(Adherence To Exercise for Musculoskeletal Pain Tool) 

 

The following statements describe aspects of the exercise programme that has been recommended 

to you.  Please indicate the extent to which you agree with each of the statements by crossing one 

of the boxes. For example, if you agreed strongly with a statement, you would cross the box as 

shown below: 

 

 
1.  I feel my individual needs were understood when the exercise therapist recommended my 

exercises 

 
2.  I am doing enough exercise to produce a positive change in my musculoskeletal pain 

 
3.  I am doing my exercises as instructed 

 

 
Strongly 
disagree 

  
 

Disagree 

 Neither agree 
nor disagree 

  
 

Agree 

  
Strongly Agree 

         

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 

         

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 

         

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 
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4.  I understand how my exercises will help with my musculoskeletal pain 

 
5.  I understand the consequences of not doing my exercises 

 
6.  I believe in the exercises that have been recommended to me 

 
 

Scoring and interpretation 

Score each question as indicated below then total all responses.  The maximum score is 30, the 

minimum score is 6.  A change in score of 4 or more is needed to indicate a change in exercise 

adherence. 

Strongly disagree = 1 

Disagree = 2 

Neither agree nor disagree = 3 

Agree = 4 

Strongly Agree = 5 

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 

         

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 

         

Strongly 
disagree 

  
Disagree 

 Neither agree 
nor disagree 

  
Agree 

  
Strongly Agree 
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