School of Physiotherapy and Exercise Science

An Exploration of Patient Satisfaction after Total Knee Replacement Surgery

By

Nardia-Rose Klem
B.Sc. (Physio)(Hons)

This thesis is presented for the Degree of
Doctor of Philosophy
of
Curtin University

March 2021

Author’s Declaration
To the best of my knowledge and belief this thesis contains no material previously published by any
other person except where due acknowledgment has been made.
This thesis contains no material which has been accepted for the award of any other degree or
diploma in any university.
Human Ethics: The research presented and reported in this thesis was conducted in accordance
withthe ethical standards in the 1946 declaration of Helsinki. Ethical approval was granted by St
Vincent’s hospital (Melbourne) human research ethics committee (HREC/17/SVHM/251) and
reciprocal approval by Curtin human research ethics committee (HRE2017-0827).

Nardia-Rose Klem
Doctoral Candidate
26th March 2021

ii

Statement of Contributors
The candidate, Nardia-Rose Klem, was responsible for all aspects of the research presented in this
thesis, including study design, data collection, data analysis, interpretation, and reporting of results.

_____________________

Nardia-Rose Klem 26th March 2021

I, as Co-author, endorse that this level of contribution by the candidate indicated above is
appropriate.
_____________________

Professor Anne Smith (Co-author 1) 26th March 2021

_____________________

Professor Peter O’Sullivan (Co-author 2) 26th March 2021

_____________________

Associate Professor Peter Kent (Co-author 3) 26th March 2021

_____________________

Associate professor Michelle Dowsey (Co-author 4) 26th March 2021

_____________________

Dr Samantha Bunzli (Co-author 5) 26th March 2021

_____________________

Dr Robert Schütze (Co-author 6) 26th March 2021

_____________________

Professor Peter Choong (Co-author 7) 26th March 2021

_____________________

Dr Robyn Fary (Co-author 8) 26th March 2021

_____________________

Associate Professor Nora Shields (Co-author 9) 26th March 2021

iii

Abstract
Osteoarthritis (OA) is one of the most commonly diagnosed conditions in Australian primary care.
When symptomatic, OA can cause persistent pain, impair one’s quality of life and is a public health
burden. The Australian Institute of Health and Welfare has identified that individuals with
symptomatic OA are 3.5 times more likely to report high levels of psychological distress and are 2.8
times more likely to report severe pain than those without OA.
As a treatment approach to knee OA in Australia, 65,266 total knee replacement (TKR) surgeries
were performed in 2018. From 2005 – 2006 to 2016 – 2017, there was a 38% rise in the rate of TKR
for OA, with rates predicted to continue to increase. While many people experience vast
improvement in pain, function and quality of life following TKR, this is not the experience for all
patients. It has been reported that 20% of those that undergo TKR will still experience ongoing pain
and disability, and the dissatisfaction rate has been demonstrated to be as high as 35%. These rates
of poor response to TKR are not only burdensome to the health care system, but also to the
individual who experiences persistent symptoms and disability. For many of these patients, there is
no clear biomedical explanation for their poor response to TKR. Thus, understanding the reasons
driving these suboptimal outcomes has confounded researchers and clinicians.
However, there is a paucity of investigation into the patient’s perspective of outcomes after TKR. In
particular, there is a lack of understanding of what patient satisfaction means to the individual and
how this intersects with outcomes of pain and function. To increase the proportion of people
experiencing a meaningful benefit from TKR, a better understanding of patient satisfaction is needed
at the level of the individual. Gaining the patient’s perspective in this way may elicit reasons driving
high and low satisfaction that are unrelated to biomedical factors, which can inform targeted
solutions to patient problems.
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Therefore, the aims of this thesis were to:
1) Evaluate the proportion of people reported to be satisfied after TKR for knee OA, and assess
the content validity of the utilised satisfaction measures.
2) Understand what it means to patients to be satisfied 1 – 2 years after TKR, and the factors
that influence their satisfaction, using qualitative methods.
3) Explore whether what it means to be satisfied, or the factors influencing satisfaction,
undergo change 3 – 4 years after TKR, using qualitative methods.
The final piece of work in this PhD thesis arose from the experiences of conducting qualitative
research in orthopaedics, a field dominated by a biomedical paradigm. While calls for research
involving the patient voice have been made for over two decades, qualitative studies in orthopaedics
are still rarely published. My experiences and the anecdotal experiences of other musculoskeletal
qualitative researchers, especially as reflected in the comments received from manuscript reviewers
and journal editors, suggests that the scarcity of qualitative publications in orthopaedics appears to
be largely driven by the assumption that qualitative research is essentially ‘biased’ as it does not
conform to quantitative concepts of rigour. In addition to this, as a novice qualitative researcher, I
experienced a complicated array of often overlapping approaches, lack of consistency in
terminology, and a lack of practical application of qualitative research to this clinical context. To
address these issues, the doctoral candidate wrote a five-part series addressing the core concepts of
qualitative research in terms of common applications to a musculoskeletal clinical setting. Although
explicitly written for musculoskeletal and orthopaedic practitioners as consumers of qualitative
research, it is hoped that the series will also be a resource for producers and evaluators of
qualitative research in these fields.
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Therefore, the overall aim of the final piece of work of this thesis was to:
1) Create a practical roadmap for consumers of qualitative research in order to promote
greater inclusion of the patient voice in orthopaedic and musculoskeletal research and the
‘clinical/academic conversation’.
Study 1: A systematic review of patient satisfaction after TKR
The following aims were addressed in Study 1:
(i) Evaluate the proportion of people reported to be satisfied after total knee replacement for
osteoarthritis.
(ii) Assess the content validity of the utilised satisfaction measures.
Methods: We searched four literature databases with search phrases ‘Total Knee Arthroplasty’ OR
‘Total Knee Replacement’ AND ‘patient satisfaction’ for studies that measured satisfaction at least 6
months post-unilateral primary TKR for knee osteoarthritis. Identified studies were assessed for risk
of bias, and studies at high risk of bias were excluded (PROSPERO: CRD42017058936). Meta-analysis
was not appropriate due to the heterogeneity in satisfaction instruments, thus satisfaction scores
were described. The content validity of satisfaction questionnaires was assessed using the
COnsensus-based Standards for the selection of health status Measurement Instruments (COSMIN)
criteria.
Results: The present review found heterogeneity in the satisfaction questions used, as well as the
satisfaction estimates from the various studies. Only two satisfaction instruments were relevant for
a TKR population and both failed assessment for content validity due to lack of patient involvement
during development and testing, in accordance with the COnsensus-based Standards for the
selection of health status Measurement Instruments criteria.

vi

Conclusion: Future research should focus on qualitative methods to elicit patients’ perspectives of
satisfaction to build theoretical understanding.
Study 2: A qualitative investigation of patient satisfaction after TKR
The following aims were addressed in Study 2:
(i) To explore what it means to be satisfied 1 – 2 years after total knee replacement.
(ii) To investigate the factors that influence satisfaction levels 1 – 2 years after total knee
replacement.
Methods: A constructivist grounded theory methodology was employed. People in a hospital
registry who had completed 12-month follow-up questionnaires and were not more than 18 months
post-TKR at the time of sampling were eligible (n = 121). To recruit a sample that provided insight
into a range of TKR experiences, we divided eligible candidates on the registry into quadrants based
on their responder status and satisfaction level. A responder was an individual who experienced a
clinically meaningful change in pain and/or function on the WOMAC according to the Outcome
Measures in Rheumatology-Osteoarthritis Research Society International (OMERACT-OARSI)
responder criteria. Individuals were considered satisfied unless they indicated somewhat dissatisfied
or very dissatisfied for one or more of the four items on the Self-Administered Patient Satisfaction
Scale. From the resulting quadrants: responder satisfied, non-responder satisfied, non-responder
dissatisfied, responder dissatisfied, we identified men and women with a range of ages and invited
them to participate (n = 85). The final sample (n = 40), consisted of 10 responder satisfied, nine nonresponder satisfied, eight non-responder dissatisfied, and 13 responder dissatisfied; 71% were
women, with a mean age of 71 ± 7 years and a mean time since TKR surgery of 17 ± 2 months (range
13 to 25 months). Interview transcripts were analysed by looking for factors in the participants’
narrative that appeared to underscore their level of satisfaction and attaching inductive (dataderived, rather than a priori derived) codes to relevant sections of text. Coded data from participants
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who reported high and low levels of satisfaction were compared/contrasted and emerging patterns
were mapped into a conceptual model. Recruitment continued until no new information was
uncovered in data analysis of subsequent interviews, signalling to the researchers that further
interviews would not change the key themes identified and data collection could cease.
Results: In those with high satisfaction levels, satisfaction was conceptualised as an improvement in
pain and function. In those with low satisfaction levels, rather than an improvement, satisfaction
was conceptualised as complete resolution of all symptoms and functional limitations. In addition,
three pathways through which participants reached different levels of satisfaction were identified:
(1) The full-glass pathway, characterised by no or minimal ongoing symptoms and functional deficits,
which consistently led to high levels of satisfaction; (2) the glass-half-full pathway, characterised by
ongoing symptoms and functional limitations, which also led to high levels of satisfaction; and (3)
the glass-half-empty pathway, also characterised by ongoing symptoms and functional limitations,
which led to low levels of satisfaction. The latter two pathways were mediated by three core
mechanisms (recalibration, reframing, and reconceptualisation) influenced either positively or
negatively by (1) a persons’ thoughts and feelings such as optimism, self-efficacy, pain
catastrophising, external locus of control; and (2) social and contextual factors such as fulfilment of
social roles, therapeutic alliance with their surgeon, lack of family/social support.
Conclusion: This qualitative study suggests that satisfaction after TKR is partly a function of
improvements in symptoms and functional impairments. In those patients that do experience
continued symptoms or functional impairments after TKR, satisfaction appears to be multi-faceted
and may better reflect their adaptability. For preoperative patients in whom unrealistically high
hopes for complete symptom resolution and restoration of functional capacity persists, these high
expectations should be addressed with a more realistic picture of likely outcomes. In some patients
with unrealistically high expectations, it may be appropriate to direct them away from TKR due to
the risk of low satisfaction. For postoperative patients troubled by ongoing symptoms or functional
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limitations, clinicians may improve levels of satisfaction by targeting the three core mechanisms
(recalibration, reframing valued activities, and reconceptualisation), as well as addressing modifiable
negative thoughts and feelings, and negative social and contextual factors.
Study 3: A follow-up study of patient satisfaction after TKR
The following aims were addressed in Study 3
(i) What is the stability in satisfaction 2 years following the initial inquiry?
(ii) Does the existing conceptual model of patient satisfaction after TKR apply at this later
follow-up?
Methods: From the 40 participants who took part in the original study, 11 were purposively sampled
based on their level of satisfaction and factors driving satisfaction as reported in the first interview.
Six women and five men were interviewed, the average time since TKR was 3 years and 5 months,
and the average age at time of interview was 77 years. One-to-one interviews were conducted with
open-ended questions. The interview schedule was designed to test the assumptions of the previous
model. Interviews were transcribed verbatim and analysed according to a constructivist grounded
theory methodology.
Results: Satisfaction levels were mostly stable with the exception of three participants; two
transitioned in a positive direction and one in a negative direction. The meaning of satisfaction and
the factors that influenced satisfaction were consistent with the original findings. However, beliefs
relating to the influence of aging on persistent knee symptoms and functional limitations were more
dominant in the present study.
Conclusion: The findings provide support for patient satisfaction being a multifactorial construct that
is potentially modifiable. Clinicians may apply the conceptual model described to optimise
satisfaction among patients 3 – 4 years post TKR. However, clinicians should be mindful as to
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whether the age-related beliefs of their patients are appropriate, and highlight the importance of
informing TKR patients to present for care in order to optimise their TKR outcomes, rather than
accepting ongoing symptoms or functional limitations.
Qualitative resources: foundations of qualitative research for producers, evaluators and
consumers, applied to the fields of orthopaedic and musculoskeletal therapy
The following aims were addressed in this qualitative resource series:
(i) To describe in lay terms the fundamentals of qualitative research designs and how these
designs can be clinically useful for the field of orthopaedics and musculoskeletal therapy.
(ii) To provide guidance for the appraisal of high-quality qualitative research for consumers,
producers, and evaluators.
Background: The intent of this series was to enhance the understanding qualitative research and
how findings from qualitative research might apply to orthopaedic and musculoskeletal clinical
practice. Qualitative research can provide detailed information about people’s experiences, beliefs
and behaviours, which can be invaluable for delivering quality, tailored biopsychosocial care.
However, the confusing and inconsistent terms used in the literature can make it difficult for
orthopaedic and musculoskeletal practitioners to understand and evaluate qualitative studies. This
series provided straightforward explanations of the key components of qualitative research. Rather
than an exhaustive list of terms, the focus of this series was on how to appraise clinically targeted
qualitative research and how to apply qualitative findings to clinical practice.
Design: A qualitative series was written over 5 instalments. Part 1 focused on what qualitative
research is, and what types of questions qualitative research can help answer in the field of clinical
practice of orthopaedics and musculoskeletal therapy. This was accompanied by a glossary of
commonly used qualitative terms as a quick resource to assist consumers of qualitative research
when faced with unfamiliar terminology. Part 2 focused on the core beliefs underpinning qualitative
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research, which differ from quantitative research. Understanding these core beliefs will help readers
interpret the findings of qualitative studies. This section aimed to explain the essential foundations
for understanding how a qualitative study was done. Part 3 explained qualitative research designs
and theory. In this instalment, real qualitative studies from the musculoskeletal field were used as
examples to demonstrate how to identify the research design and theory employed, and what this
means for the clinical application of the findings. Part 4 described the methods used by qualitative
researchers. This section included a table with commonly used qualitative methods and description
of what they are. Finally, part 5 explained how to appraise the rigour of a qualitative study. This
section provided a table of the trustworthiness criteria and definitions, and discusses the use of
rigour checklists.
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Chapter 1: Introduction
Total knee replacement (TKR) surgery is considered the ‘gold standard’ treatment for end stage knee
osteoarthritis due to high rates of symptomatic and functional improvement (Ethgen et al., 2004). The
success of these interventions is attributed to removal and replacement of diseased tissue with a
prosthetic joint (Crawford et al., 2013). However, not all patients experience meaningful benefit from
these surgeries; approximately 20% of all people who undergo TKR will continue to experience ongoing
pain and functional difficulties (Beswick et al., 2012), 15% have been reported as non-responders to TKR
(Dowsey, Spelman et al., 2016), and the dissatisfaction rate has been reported as high as 35%
(Kahlenberg et al., 2018). These suboptimal outcomes are burdensome to both the health care system
in terms of ongoing support for these patients, and the individual who will experience persistent pain
and disability (Woolf & Pfleger, 2003).
To increase the number of people experiencing a meaningful benefit from TKR, it is important to
understand clinically meaningful improvement, in terms of symptomatic and functional improvements,
and how this intersect with patient satisfaction. Clinically meaningful improvement is commonly
captured through the degree of change in pre to post-operative scores on patient-reported outcome
measures. Consensus methods have been developed to characterise people who have undergone TKR
as a ‘responder’ or a ‘non-responder’ (Pham et al., 2003) as a way of capturing clinically meaningful
benefit. Measurement of patient satisfaction, on the other hand, suffers high heterogeneity in terms of
both the aspect of satisfaction being measured and the method of quantification. For example,
satisfaction questionnaires have included aspects such as; general satisfaction (Baker et al., 2007);
fulfilment of expectations (Becker et al., 2011); satisfaction with limb alignment (Gandhi et al., 2007);
satisfaction with pain relief (Brinkman et al., 2014); satisfaction with function (Clement et al., 2014); and
‘global’ satisfaction without definition of what components that might represent (Gildone et al., 2005).
Methods of quantification have also ranged from Yes or No responses (Healy et al., 2002), Likert scales
(Goh et al., 2016), VAS scales (Collados-Maestre et al., 2016), to amalgamated scales of different
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components of satisfaction (Davis et al., 2012). Additionally, the majority of the commonly used
questionnaires lack any form of validity with only a limited number demonstrating construct validity
(Kahlenberg et al., 2018). Importantly, evidence of content validity in the existing post-TKR satisfaction
questionnaires has not been reported, which is the most important measurement property of a patientreported outcome measure (Terwee et al., 2017, 2018). Due to the heterogeneity in the aspects of
satisfaction measured and quantification methods used to measure them, and the distinct absence of
content validity, it is not possible to interpret satisfaction scores or understand what a patient means
when they indicate ‘satisfied’ or ‘dissatisfied’ on currently used satisfaction questionnaires.
The inconsistencies seen in measuring this construct have likely arisen due to a lack of theoretical
knowledge of the construct of patient satisfaction. Currently, there is a paucity of research that has
investigated what underpins patient satisfaction specific to a TKR context. However, a previous
systematic review found patient satisfaction within health care contexts was theorised to encompass
factors such as fulfilment of expectations, therapeutic alliance, and equity (in the form of perceived
return on investment) (Batbaatar et al., 2015). Unfortunately, the degree to which each of the factors
underpin satisfaction has been shown to be inconsistent (Barlow et al., 2016; Kahlenberg et al., 2018).
To add to the confusion surrounding this construct, the intersection between clinically meaningful
improvements in pain and function from TKR and levels of satisfaction is unclear. While higher levels of
satisfaction are often found to align with significant improvements in pain and function, this is not
always the case; high levels of satisfaction have been reported in those without clinically meaningful
changes in pain and function, and lower levels of satisfaction have been reported in those with clinically
meaningful changes in pain and function (Baker et al., 2007). Despite the clear issues in the continued
measurement of patient satisfaction to reflect meaningful benefit, measurement of this construct postTKR has increased by a factor of ten from 2007 to 2017 (Kahlenberg et al., 2018).
Given the combined popularity of, and heterogeneity in, satisfaction questionnaires being used to
reflect meaningful benefit from TKR, this lack of understanding into what satisfaction questionnaires are
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actually capturing is problematic. Presently, scores on measures of patient satisfaction risk providing a
misleading evaluation as to whether the TKR has been of meaningful benefit to a patient (Ring &
Leopold, 2015). It is likely that satisfaction is a complex multifaceted construct, and the use of currently
available questionnaires carries the risk that resultant scores are reflective of factors and processes not
directly related to the TKR. Due to this, a greater understanding of what underpins levels of satisfaction
after TKR is needed. Not only will this knowledge direct more consistency in how satisfaction
questionnaire are designed and used in orthopaedics, but it has the potential to inform targeted
solutions for patients reporting low levels of satisfaction post-TKR.
With respect to the current gaps in knowledge related to patient satisfaction after TKR, I sought to
understand what ‘satisfaction’ means to patients, and what factors and processes influence levels of
satisfaction post-TKR. The findings of this work are intended to inform of the use of satisfaction
questionnaires in orthopaedics, and to understand how satisfaction levels may be improved in patients
who report low satisfaction post-TKR. The following section will provide an overview of the structure of
this thesis to address these knowledge gaps.

1.1 Thesis structure
Chapter 1: provides an introductory overview of the problems involved with the measurement of
patient satisfaction post-TKR. In particular, the significant gaps in the theoretical understanding of
patient satisfaction and how this has driven considerable heterogeneity in the measurement of this
construct in orthopaedics.
Chapter 2: presents a literature review of patient satisfaction post-TKR, including a background to TKR
surgery, how meaningful benefit is measured, the current and historical theorisation of patient
satisfaction, limitations to understanding patient satisfaction, and proposed avenues to better
understand this construct.
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Chapter 3: describes the methodological considerations for this body of work, including theoretical
assumptions and a justification for the choice of constructivist grounded theory.
Chapter 4: presents the methods employed for the grounded theory research, including sampling,
interview schedules, analytic processes, and ethical considerations.
Chapter 5: provides the findings from a systematic review of patient satisfaction after TKR (Study 1). In
this review the appropriateness of creating a pooled estimate of satisfaction scores after TKR is
explored, and evidence for content validity in the existing post-TKR satisfaction questionnaires is
assessed.
Chapter 6: reports the findings from a qualitative investigation into patient satisfaction after TKR (Study
2). In this original research, the meaning of satisfaction and the factors that influence levels of
satisfaction are explored 1–2 years post-TKR. The findings informed the development of a conceptual
model of patient satisfaction after TKR.
Chapter 7: reports the findings from a second qualitative investigation that tested the assumptions of
the model developed in Chapter 6, 3–4 years post-TKR (Study 3). This study also explored the stability in
levels of satisfaction over time through re-interviewing a portion of participants from the original
sample in Chapter 6. A ‘treatment pathways’ model for post-TKR patients with low satisfaction is
proposed based on the findings.
Chapter 8: presents a discussion of the main findings of this thesis and situates them within the extant
satisfaction literature. Clinical implications, implications for measurement, and future directions are also
discussed. A reflection of the methodological implications of this body of work is also presented.
Chapter 9: presents a response to the methodological implications of this body of work, in the form of a
5-part manuscript series providing foundational explanations of qualitative research contextualised to a
musculoskeletal setting.
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Chapter 2: Literature Review
2.1 Introduction
In this chapter, I review the scientific literature regarding the measurement of patient satisfaction after
TKR. In doing so, I have included (i) a background to TKR surgery, (ii) an exploration of the methods of
measuring meaningful benefit from TKR, (iii) a background to measuring patient satisfaction, (iv) the
historical and current conceptualisation of the theoretical construct of satisfaction, (v) validity issues in
measuring patient satisfaction, and (iv) a discussion of the limitations in our current understanding of
patient satisfaction. This chapter concludes with possible directions to assist a better understanding of
satisfaction after TKR.

2.2 Background on osteoarthritis
Osteoarthritis (OA) is one of the most commonly diagnosed conditions in Australian primary care
(March & Bagga, 2004). When symptomatic, OA can cause persistent pain, impair one’s quality of life
and is a public health burden (Henderson et al., 2013), with OA costing $3.5 billion to the Australian
health system between 2015 and 2016 (Australian Institute of Health and Welfare [AIHW], 2019). The
AIHW (2015) has identified that individuals with symptomatic OA are 3.5 times more likely to report
high levels of psychological distress and 2.8 times more likely to report severe pain than those without
OA (AIHW, 2015).
2.2.1 Osteoarthritis as a disease and an illness
Historically, OA has been viewed solely as a pathoanatomical condition, comprised of progressive
disease of synovial joints (Lane et al., 2011). However, this does not reflect the heterogeneous and
complex nature of this health condition. The contemporary understanding of the condition considers
both the ‘disease’ of OA, as represented by radiographic evidence of structural change, as well as the
‘illness’ as characterised by patient-reported symptoms including pain, functional impairments, sleep
quality, and depressed mood (Lane et al., 2011). While the disease and illness state can occur
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concurrently, one may also occur in the absence of the other. In previous large scale studies of older
adults with knee pain, only half displayed radiographic evidence of knee OA, while of all people with
radiographic evidence of knee OA only half reported pain (Bedson & Croft, 2008; Neogi et al., 2009).
From this, it is clear that neither a purely radiographic approach, pathoanatomical approach, nor a
symptomatic approach, to diagnosing and treating knee OA is adequate to fully explain knee OA.
The contemporary understanding of knee OA also encompasses a multifactorial picture of its
progression in addition to structural damage (Bedson & Croft, 2008). This considers the influence of a
range of biopsychosocial factors including: inflammatory markers (Bedson & Croft, 2008); psychological
factors (Heuts et al., 2004; Scopaz et al., 2009; Somers, Keefe, Godiwala et al., 2009); cognitive factors
(Somers, Keefe, Pells et al., 2009; Urquhart et al., 2015); other comorbid conditions such as obesity
(Kittelson et al., 2016); lower limb strength (Kittelson et al., 2016); activity levels (Kittelson et al., 2016);
lifestyle factors (Lane et al., 2011); impaired body perception (Stanton et al., 2013); and central
sensitisation (Lluch Girbes et al., 2013; Murphy et al., 2011). Therefore, to be successful, treatment
approaches must consider the extent to which these factors influence a patient’s experience of knee
OA.

2.3 Total knee replacement as treatment for osteoarthritis
Current recommendations suggest that treatment for OA should begin with exercise and weight loss,
and TKR should only be considered for end-stage OA when conservative measures have failed (RACGP,
2018). However, as a treatment approach to knee OA in Australia, 65,266 TKR surgeries were performed
in 2018 (AIHW, 2020). Of the 2.2 million people diagnosed with OA in australia (ABS, 2018), this
represents about 3% of people going on to have a TKR. From 2005 – 2006 to 2016 – 2017, there was a
38% rise in the rate of TKRs for osteoarthritis (AIHW, 2019). It is probable that many patients are
undergoing TKR without first attempting conservative measures, and for non-end-stage OA disease
states. The decision to undergo a TKR is based on the premise that removal and replacement of
diseased tissue with an artificial joint will result in improved function and reduced pain, and thus biases
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targeting the ‘disease’ of OA (Crawford et al., 2013). While many people experience vast improvements
in pain, function and quality of life (Ethgen et al., 2004), this is not the experience of all patients. It has
been reported that 20% of those that undergo a TKR will still experience ongoing pain and disability
(Beswick et al., 2012) and the dissatisfaction rate has been demonstrated to be as high as 35%
(Kahlenberg et al., 2018). These suboptimal outcomes are not only burdensome to the health care
system in terms of the financial cost of supporting those that require further interventions, but also to
the individual who experiences persistent symptoms and disability (Woolf & Pfleger, 2003). To increase
the amount of people experiencing a meaningful benefit from TKR, a better understanding of the
intersection between clinically meaningful improvement and satisfaction after this procedure at the
level of the individual is needed.

2.4 Measuring meaningful benefit after total knee replacement
To determine if an intervention has been beneficial to an individual, the concept of meaningful benefit
may be used. In the field of TKR, traditional determinants of meaningful benefit were measured by jointfocused measures as assessed by the surgeon, and included improved range of motion, joint stability,
and correction of deformity (Gopal et al., 2010; Lingard et al., 2001). More recently, meaningful benefit
has moved towards patient-centred appraisal of improvement to understand the effect the knee
replacement surgery has on the individual and their life. The main constructs used to examine this are
‘clinically meaningful improvement’ and ‘patient satisfaction’.
2.4.1 Clinically meaningful improvement after total knee replacement
Clinically meaningful improvement is a measure of symptomatic and functional improvement and is
used to determine if an individual has ‘responded’ to TKR. This is often based on the degree of change in
pre to post-operative scores on patient-reported outcome measures (PROM), of which as many as 47
different instruments have been reported in the TKR literature (Ramkumar et al., 2015). Two of the
most widely used PROMs in the field of TKR are the Western Ontario and McMaster Universities
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Osteoarthritis Index (WOMAC) (Bellamy et al., 1988; Davis et al., 2009) and the Oxford Knee Scores
(OKS) (Collins et al., 2011; Ramkumar et al., 2015).
As a positive change in score on an outcome measure may not reflect a meaningful change to an
individual, it is important to determine cut points for values of change that are most likely to reflect
meaningful improvement. These are expressed as the minimum clinically important change (MCIC),
which defines the smallest change that is important to a patient, or the minimum clinically important
different (MCID), which defines the smallest worthwhile effect and is used in the context of between
group differences (Tubach et al., 2005). In the context of meaningful benefit, MCIC is most often drawn
on, and is commonly determined by use of anchoring questions or distribution based methods (Terwee
et al., 2010). However, there is a distinct lack of consistency between use of the MCIC and MCID, making
the interpretations of these scores difficult (Kamper, 2019a). An alternative method of quantifying
important change at the level of the individual are state-attainment criteria, such as the patient
acceptable symptom state threshold (Tubach et al., 2005, 2009), which defines a value beyond which
the patient considers themselves well. However, this method has experienced a lack of consistency in
the wording of the external anchor (Tubach et al., 2007). Additionally, whether the patient acceptable
symptom state should be standardised or be treatment specific still requires further investigation
(Tubach et al., 2007). As an extension of these approaches, consensus methods have been used, such as
the Outcome Measures in Rheumatoid Arthritis Clinical Trials and the Osteoarthritis Research Society
International (OMERACT/OARSI) criteria. This approach defines a clinical responder to TKR by relative
and absolute value change in items of pain and function from patient reported outcome measures
(Pham et al., 2003). The scores are first normalised to a scale of 100 and a clinical outcome of a
‘responder’ is determined by a relative change of 50%, or an absolute change of equal to or more than
20 points in one of pain or function scores (Pham et al., 2003). If a patient does not meet this criteria but
shows a relative improvement of 20% or an absolute improvement of equal to or more than 10 points in
two of pain, function, or global score (which is a total score of all items in the patient reported outcome
measure used), they are also deemed a ‘responder’ (Pham et al., 2003).
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2.4.2 Satisfaction after total knee replacement
Within the orthopaedic literature, satisfaction is a frequently used metric to demonstrate the value of
the orthopaedic intervention from the patients’ perspective. Satisfaction may encompass an evaluation
of the process of care, or, an evaluation of the outcomes of care. Most commonly after TKR, satisfaction
with the outcomes of care is measured. A systematic review by Kahlenberg et al. (2018) retrieved 999
studies through the MEDLINE database between January 1, 2007 and January 1, 2017 that measured
patient-reported satisfaction with the outcomes of TKR (Kahlenberg et al., 2018). The authors reported
an increase in studies measuring patient satisfaction with the outcomes of TKR by a factor of ten from
the first to the final year under study, demonstrating how measures of this construct are continuing to
gain traction (Kahlenberg et al., 2018).
Despite the popularity in measuring satisfaction, there is great variability in satisfaction measures across
the TKR field, both with regard to what is being measured, and how. Presently, there is no continuity in
the aspect of satisfaction that is being measured; some examples include general satisfaction (Baker et
al., 2007); fulfilment of expectations (Becker et al., 2011); satisfaction with limb alignment (Gandhi et
al., 2007); satisfaction with pain relief (Brinkman et al., 2014); satisfaction with function (Clement et al.,
2014); as well as an expression of global satisfaction without definition of what components that might
represent (Gildone et al., 2005). Further, some studies have equated satisfaction to ‘willingness to
undergo surgery again’ (Brinkman et al., 2014; Hamilton et al., 2013). However, this determinant has not
been thoroughly studied and may in fact encompass some other aspects of meaningful benefit. Adding
to the heterogeneity, previous studies have used a broad range of quantification methods, including Yes
or No responses (Healy et al., 2002); Likert scales (Goh et al., 2016); VAS scales (Collados-Maestre et al.,
2016); and amalgamated scales of different components of satisfaction (Davis et al., 2012).
Consequently, consensus on how and what to measure with respect to satisfaction is absent.
The combined popularity of, and heterogeneity in, satisfaction measures after TKR is problematic;
scores on measures of patient satisfaction may risk misleading clinicians, policy makers, and patients as
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to the potential benefit of TKR (Ring & Leopold, 2015). Therefore, better theoretical understanding of
patient satisfaction after TKR is necessary to direct homogeneity in how satisfaction is scored and used
in the context of evaluating meaningful benefit and improving patient outcomes.
2.4.2.1 Historical context to patient satisfaction
The inconsistencies in measuring patient satisfaction after TKR become clearer when reflecting on the
history of this construct in a health care context. In response to a National Health Services management
inquiry in 1983 calling for the experiences and perceptions of patients to ascertain the how well services
were being delivered (Maxwell, 1984), patient satisfaction was considered the best form of
measurement (Roberts, 1989). Satisfaction surveys were an attractive solution to quality assessment
due to ease of use, and quantification of data compared to the distrust of ‘soft’ qualitative approached
to quality appraisal (Williams, 1994). A proliferation of satisfaction surveys emerged in response to this
call for measures of patient satisfaction, which ranged in scale and sophistication (Williams, 1994).
From the 1960s, several attempts were made to create a framework for patient satisfaction in health
care (Batbaatar et al., 2015). These ranged from the patient’s attitude towards the health professionals
and the medical care received (Hulka et al., 1970); a positive attitude that has an evaluative and
affective nature (Linder-Pelz, 1982); a comparison of standards to the actual care received (Pascoe,
1983); an emotional response to the experience but a cognitive process of comparing standards to
actual results (Swan et al., 1985); an evaluation of the service compared to subjective standards, where
being satisfied is a positive emotional response to the comparison (Eriksen, 1995); or health care
meeting the patients’ needs and expectations resulting in a sense of contentedness, achievement or
fulfilment (Hills & Kitchen, 2007).
Although there were varying attempts to theorise patient satisfaction, it was largely considered to have
a relationship with fulfilled expectations (Williams, 1994). Various expectation models existed, however,
the most widely accepted model of value-expectancy positioned patient satisfaction as a positive

10

attitude, which related to the patients’ beliefs that the care possessed certain attributes, and the
patients’ evaluation of those attributes (Linder-Pelz, 1982). Attributes were considered dimensions of
health care, such as access, efficacy, cost, convenience and so on (Linder-Pelz, 1982). Under this model,
the key hypothesis was that satisfaction scores were directly related to the sum of the expectations and
values regarding the various aspects of care (Linder-Pelz, 1982). Alternative models of satisfaction
related to expectations also included; discrepancy theory, that proposed satisfaction as a perceived
discrepancy between what the patient expected and what was experienced as a proportion of those
expectations (Pascoe, 1983); fulfilment theory, where the greater the gap between expectations and
experiences the less satisfied the patient will be (Bowling et al., 2012; Linder-Pelz, 1982); and equity
theory, where satisfaction is the perceived balance of inputs (time and money etc. from the patient) and
the output of service (improvement of health as a result of the intervention) and often involves the
patient comparing their value of service to others’ value of service (social comparison) (Linder-Pelz,
1982; Swan et al., 1985). However, the role of expectations in satisfaction was shown to be uncertain,
and criticised on theoretical grounds. When the value-expectancy model was tested, expectations only
explained 8% variance in one dimension of satisfaction, thus, the model failed to be supported (LinderPelz, 1982; Pascoe, 1983). Models of patient expectations were further criticised on two accounts; firstly
the assumption that the fulfilment of expectations is purely determined by objective outcomes, which
negates the influence of psychological or emotional factors, and secondly the assumption that deviation
from the desired outcome will result in dissatisfaction (Pascoe, 1983). Additionally, a relationship
between expectations and satisfaction assumes patients hold expectations related to the health care
process (Williams, 1994). However, patients who are treatment naïve may not hold expectations to
appraise their health care encounter against (Williams, 1994). Additionally, if the patient does hold
expectations, it is assumed that the nature of these does not undermine the meaning and utility of
satisfaction scores (Williams, 1994); where a patient assumes a passive role in treatment their
expectations may include a paternalistic role of the health professional, which may bring in to question
the legitimacy of their health care quality evaluation where expectations play a central role.
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Scholars, during this time, further questioned whether satisfaction is indeed a construct that can be
measured (Carr-Hill, 1992; Williams, 1994). Central to the critiques were concerns regarding the
complexity of this construct and the subsequent methodological issues in its measurement (Carr-Hill,
1992; Williams, 1994). In particular, satisfaction remained under-theorised, and knowledge of what
satisfaction means to the individual was absent (Carr-Hill, 1992; Williams, 1994). The use of satisfaction
must embody the users’ views of service provisions; however, whether this is achieved by satisfaction
scores had not been investigated (Williams, 1994). In a qualitative study of patients in a neurology
outpatient clinic in 1983, the authors concluded a distinct lack of fit between the patients’ accounts of
their experiences and assumptions about patient satisfaction (Fitzpatrick & Hopkins, 1983). The authors
further surmised that conceptual frameworks of patient satisfaction current at that time may provide
partial and misleading insights to the perspectives of the patient (Fitzpatrick & Hopkins, 1983). Critics
conceded a key issue is satisfaction has arisen from a consumer, private sector, space, which suffers
transferability issues to the public system where the goals of treatment and service delivery to patients
differ (Carr-Hill, 1992; Pascoe, 1983; Williams, 1994). Namely, consumers typically experience a
transactional process where ‘value for money’ of a product is taken into consideration, which does not
parallel with a health care process (Carr-Hill, 1992). Although satisfaction surveys were proclaimed to
empower service users, the assumption that patients behave like consumers is not well founded
(Williams, 1994). Whitfield and Baker (1992) summarise the key consequences of inadequate
questionnaire design to assess health care quality from the patient’s perspective:
Poor questionnaires act as a form of censorship imposed on patients. They give misleading
results, limit the opportunity of patients to express their concerns about different aspects of
care, and can encourage professionals to believe that patients are satisfied when they are in
reality highly discontented. (Whitfield & Baker, 1992)
The intense proliferation of satisfaction surveys in health care without theoretical grounding has
resulted in satisfaction measures that lack clarity in meaning and purpose. Despite numerous critiques
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of satisfaction surveys on empirical and theoretical grounds, service providers continued to use
satisfaction tools as the patients’ perspective on the quality of health care. Given the continued use of
satisfaction measures, there is a need to investigate further what satisfaction means from the patients’
perspective, and its utility in quality evaluation in a health care context.
2.4.2.2 Current conceptualisation of patient satisfaction
A recent systematic review by Batbaatar et al. (2015) summarised the main theories of satisfaction with
health interventions in the literature. Despite more than a 20 year progression, the authors arrived at
similar conclusions to the earlier literature. Satisfaction theories were based on consumerist research
assumptions, particularly related to the fulfilment of patient expectations (Batbaatar et al., 2015).
Various empirical research has reported a strong association between satisfaction and fulfilled
expectations (Dunbar et al., 2013; Haanstra et al., 2012; Hsieh & Kagle, 1991; Korsch et al., 1968;
Mannion et al., 2001, 2009; Noble et al., 2006), (Noble et al., 2006). However, other recent studies
present a weak or absent association between patient expectations and satisfaction (Batbaatar et al.,
2015; Fitzpatrick & Hopkins, 1983; Linder-Pelz, 1982; Nilsdotter et al., 2009a, 2009b). Reviews of patient
expectations have concluded the construct has an affective and cognitive component, which is
continually subject to change, and requires further theoretical development (Bowling et al., 2012). The
conflicting literature, in addition to the multidimensional nature of patient expectations and
satisfaction, suggests the relationship between these two constructs is complex and is likely to be
inadequately captured by questionnaires (Staniszewska & Ahmed, 1999). Thus, fulfilment of
expectations may be included in the conceptualisation of satisfaction but not considered as the only
factor underpinning this construct.
In addition to expectations, other theories have gained attention as potential dimensions of patient
satisfaction. Therapeutic alliance, while not considered a prominent theory in earlier literature, has
been identified as another factor that may influence patient satisfaction (Batbaatar et al., 2015; Sitzia &
Wood, 1997; Ware et al., 1978). This theory is characterised by the level of rapport a patient
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experiences with their health care provider, and is supported by a recent study by Halawi et al. (2019).
The authors surveyed 551 primary total hip and knee patients, with a minimum of one year follow-up
and found that although persistent pain and functional limitations were the most common reasons for
dissatisfaction, a portion of patients viewed satisfaction as an evaluation of the process by which care
was delivered (Halawi et al., 2019). These findings support the importance of considering the individual
nature of satisfaction, whereby the weight of different aspects of the health care process will differ from
patient to patient.
The embodiment theory is another more recent, potential determinant of patient satisfaction (Hudak,
McKeever et al., 2004). The level of embodiment explains how a person relates to their injured body
part; whether is it viewed as an object, separate from the body and mind, or whether is it completely
embodied and unconscious to the person (Hudak et al., 2007; Hudak, Hogg-Johnson et al., 2004; Hudak,
McKeever, et al., 2004). In a population of people who had experienced hand surgery, patients who had
a more ‘separate’ relationship with their operated hand were more dissatisfied (Hudak, McKeever et al.,
2004). Although this link has not shown to be causal, with limited research in this field, it does indicate a
potential role for symptom coherency, which reflects the understanding a patient has of their
symptoms, in patient satisfaction.
Lastly, cultural factors have also demonstrated influence on satisfaction outcomes. Garriga et al. (2018)
developed a model predicting non-satisfaction one year after TKR based on a UK population, which was
then tested in a Swiss population. While treatment for anxiety and injected corticosteroids were
predictive of dissatisfaction in the UK population, these were not predictive in the Swiss population
(Garriga et al., 2018). The authors concluded the model developed for a UK population had poor
transferability to a Swiss cohort (Garriga et al., 2018). Thus, cultural and contextual factors may require
consideration when attempting to understand factors underpinning satisfaction after TKR.
From a review of the literature it can be concluded that there has been minimal progression in
theoretical development regarding patient satisfaction since literature dating back to the 1960s
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(Batbaatar et al., 2015). Satisfaction appears to be a multidimensional construct, including the possible
influence from factors such as expectations, therapeutic alliance, contextual factors, and symptoms
coherency. However, satisfaction remains under-theorised, yet commonly, and inconsistently
measured. There is a need for an in-depth conceptualisation of satisfaction at the level of the individual
in a TKR population to understand the utility of this construct in this context.
2.4.3 Prediction of satisfaction after total knee replacement by pre-operative factors
The ability to identify patients that are unlikely to be satisfied after TKR is important to reduce health
care seeking, or prevent painful and expensive surgeries that may not benefit the individual. However,
this is only useful when the construct itself is well defined and well measured, which, currently, has not
been achieved. Despite this, examination of factors predictive of current measures of satisfaction may
provide guidance as to what factors may be salient to the construct of satisfaction. Presently, fulfilment
of pre-operative expectations and psychological factors are considered the strongest predictive
variables in the orthopaedic literature (Kahlenberg et al., 2018).
Following the early theoretical assumptions of patient satisfaction, numerous studies have identified
fulfilment of pre-operative expectations as an important predictor of post-operative satisfaction after
TKR (Adie et al., 2012; Bourne et al., 2010; Culliton et al., 2012; Scott et al., 2012). However, fulfilment
of pre-operative expectations may only be one piece of the satisfaction puzzle; in a prospective study of
331 patients who underwent TKR, although only 64% and 76% of expectations were met in public and
private hospitals respectively, 90% of patients were moderately or very satisfied in both cohorts (Adie et
al., 2012). This indicates that while expectations are an important factor, they may not be the only
predictive variable to consider. This is highlighted in another prospective study of 109 patients who
underwent TKR where 93% of patients rated their expectations regarding pain relief as ‘very important’,
yet at 5 year follow-up only 63% of patients reported they experienced much less pain, or less pain, than
preoperatively (Nilsdotter et al., 2009b). Despite this expectations ‘gap’, 93% of the patients were
satisfied in this study (Nilsdotter et al., 2009b). Thus, while fulfilment of expectations may hold some
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predictive capacity for satisfaction outcomes after TKR, this does not appear true for all patients. A
systematic review by Barlow et al. (2016) encourages further scepticism on the relationship between
fulfilment of expectations and satisfaction after TKR. The authors sought to investigate the relationship
between satisfaction and the discrepancy between expected and actual or perceived outcome (Barlow
et al., 2016). Four studies met the inclusion criteria and passed risk of bias assessment, all of which used
different measures of expectations and satisfaction due to the lack of consensus on how to measure
these constructs (Barlow et al., 2016). The authors concluded that on the basis of the current evidence,
expectations appears to have a small, if any, association with satisfaction after TKR (Barlow et al., 2016).
In line with the previously outlined theoretical criticisms of expectations, while pre-operative
expectations may be influential in some patients, it is clear other factors need be considered to predict
those unlikely to be satisfied after TKR.
In addition to expectations, psychological factors have been considered a strong predictor of low
satisfaction after TKR; a previous systematic review reported that the most common pre-operative
predictor of patient dissatisfaction after TKR was the presence of anxiety and depression (Kahlenberg et
al., 2018). This notion was supported in another systematic review, which specifically investigated
whether pre-operative psychological factors predicted poor outcomes after TKR (Khatib et al., 2015).
Nineteen studies passed the inclusion criteria and risk of bias assessment, which contained data on 9026
TKRs in 8704 patients with follow-up ranging from 6 to 60 months (Khatib et al., 2015). Sixteen of the
studies determined that psychological health was a significant predictor of dissatisfaction, pain, or
impaired function at a minimum of 6 months after TKR. However, due to the heterogeneity in
measurement of mental health by the included studies, data pooling could not be conducted (Khatib et
al., 2015). Further, pre-operative mental health was determined by patient-reported questionnaires
rather than by formal assessment, and most studies only assessed one psychological state rendering the
authors unable to conduct a thorough comparison of factors (Khatib et al., 2015). Lastly, potential
confounding variables such gender, age, and BMI were not accounted for in all the included studies
(Khatib et al., 2015). Despite this, there appears to be some interaction between pre-operative
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psychological states and satisfaction outcomes, however, which factors and to what extent remains
under-theorised.
Lastly, although not widely investigated in orthopaedic populations, health literacy has been shown as a
key predictor of health outcomes (Wilkinson & Marmot, 2006). A recent study examined the
relationship between health literacy and satisfaction after TKR with the question “would you undergo
surgery again?”, with responses of “Yes” or “No” (Narayanan et al., 2021). The authors reported a
statistically significant relationship between health literacy and the desire to undergo surgery again (p =
0.19; OR = 2.163) (Narayanan et al., 2021). Despite not directly investing satisfaction, and the study
being conducted retrospectively, this study demonstrates some interaction between health literacy and
outcomes after TKR. Further research is required to better understand this relationship with direct
satisfaction questions in a prospective design.
The ability to predict those that will not be satisfied after TKR may enable redirection of patients who
are unlikely to benefit from TKR towards alternative care. However, currently, there is a lack of
consistency with regard to identification of variables predictive of satisfaction, and potentially predictive
factors are under-theorised. This is a likely consequence of the lack of theoretical grounding of patient
satisfaction, resulting in a lack of direction for predictive modelling. Thus, a better conceptual
understanding of patient satisfaction after TKR is needed to better identify and interpret predictors of
satisfaction after TKR. Despite these limitations in predictive modelling of patient satisfaction, current
data provides clues to the potential influence of psychological variables and fulfilled pre-operative
expectations in the conceptualisation of satisfaction after TKR.
2.4.4 Intersection between clinically meaningful improvement and patient satisfaction
The relationship between clinically meaningful improvement, as measured by changes in patientreported pain and disability, and patient satisfaction, as determined by response to satisfaction
questionnaires, is poorly understood. For example, patients may have improved clinical outcomes but
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may still report dissatisfaction post intervention (Ali et al., 2014; Baker et al., 2013). This unclear and
somewhat counter intuitive relationship between clinically meaningful improvement and patient
satisfaction, paints a complicated picture of meaningful benefit from TKR.
A study comparing pain and function outcomes between satisfied and dissatisfied groups after TKR,
reported no significant differences between groups in terms of functional outcomes in 114 people (Ali et
al., 2014). However, the dissatisfied group reported higher pain levels than the satisfied group (Ali et al.,
2014). Further, in a large prospective study of 15,882 TKR patients, 1,592 patients reported their
satisfaction levels as only fair or poor, despite reporting symptomatic improvements (Baker et al., 2013).
While persistent pain and dysfunction appears to be a driver of dissatisfaction, they do not appear to
preclude some patients from reporting high satisfaction. Further, it appears improvements in levels of
pain and function do not necessarily result in reports of high levels of satisfaction.
It is not only important to predict those who will not experience any clinically meaningful improvement,
but also those ‘responders’, who achieve clinically meaningful improvement, but remain dissatisfied.
Although there is no definitive evidence, it is probable that dissatisfied patients are more likely to
continue to seek care after TKR than those who are satisfied. Further, those that report being satisfied
but remain disabled may bring into question the utility of satisfaction measures as a reflection of
meaningful benefit from TKR. Understanding the intersection between clinical outcomes and
satisfaction is important as it will facilitate a deeper understanding of meaningful benefit and progress
knowledge of the various factors that may influence satisfaction scores outside of changes to pain and
function outcomes.
2.4.5 Longitudinal understanding of patient outcomes
Most measures of patient outcomes after TKR focus on the first two years post-operatively due to this
being the peak period of improvement post intervention (Shan et al., 2015; Williams, Blakey et al.,
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2013). However, an understanding of the longer term trajectory of patient outcomes is important to
understand the drivers of benefit or lack of benefit for patients after TKR beyond two years.
A prospective study by Brander et al. (2007) investigated pain and function outcomes five years post
TKR in 83 patients (Brander et al., 2007). At one year post-operatively, nearly one in eight patients
reported substantial pain despite a lack of clinical explanation (Brander et al., 2007). This subgroup of
patients were evaluated separately at five year follow-up, where the authors measured pain, function
and satisfaction scores. The authors reported nearly all of the patients in the heightened pain subgroup
experienced an improvement in pain and were satisfied at five year follow-up (Brander et al., 2007).
However, three of the 12 patients died prior to the final follow-up and were therefore not evaluated,
and two patients reported being unhappy with pain outcomes and their satisfaction scores were not
reported. Further, of the patients that did report being satisfied, two patients experienced an increase
in VAS pain scores from 56 and 49 to 80 and 65, after five years, respectively. Despite a small sample
size, these findings demonstrate that a lack of improvement in pain does not preclude high satisfaction
scores, therefore other facilitators of satisfaction may need investigation at longer term follow-up.
However, given there was no baseline satisfaction levels for the main study population or the high pain
subgroup, it is not known from this data how stable satisfaction outcomes are over time, particularly
following the peak in symptom improvement after year two. Similar results were reported by Núñez et
al. (2009), who investigated pain, function and satisfaction outcomes at seven years post TKR in 112
participants. The authors found that despite improvements in pain and function, 14% of participants
reported dissatisfaction with their TKR, which the authors speculated were for reasons other than the
knee replacement or unmet expectations (Núñez et al., 2009). Like the findings from Brander et al.
(2007), as this study did not measure satisfaction in the first two years post TKR, it is unknown if
participants had changed in their level of satisfaction from two to seven years post-TKR.
Presently, there is limited evidence from the current TKR literature as to how satisfaction outcomes
change over time after TKR. Understanding satisfaction over time can provide insight to what factors
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may be shaping satisfaction outcomes, and whether they are dynamic or stable constructs. If
satisfaction is a dynamic construct at long-term follow-up, this may provide opportunities for health
professional intervention to facilitate improvements in satisfaction levels.

2.5 Validity issues
Despite the importance of measuring patient satisfaction as a reflection of the patients’ perception of
outcome, it is clear that the way in which it is measured is highly variable. A systematic review by
Kahlenberg et al. (2018), identified that only 13% of the included studies that measured satisfaction
after TKR used an instrument that demonstrated some form of validity (Kahlenberg et al., 2018).
Further, 21.2% lacked definition of how they measured satisfaction, and the remaining 65.8% used a
variety of non-validated questions and quantification methods to measure this construct (Kahlenberg et
al., 2018). This variability in measurement likely explains why satisfaction scores can range from as high
as 100% to a low as 65% (Kahlenberg et al., 2018). The variability in scores in combination with the
complexity of satisfaction theory may account for the difficulty in understanding what is measured by
instruments purporting to measure satisfaction.
2.5.1 Types of validity
There are three key forms of validity, which refers to whether a questionnaire is measuring what it
purports to measure; construct validity; criterion validity; and content validity (Mokkink et al., 2018).
Construct validity relates to how well the test measures the theoretical construct it is intending to
measure, and encompasses structural validity, hypothesis testing, and cross-cultural validity. Criterionrelated validity is used to determine whether the scores on a test are an adequate reflection of the ‘gold
standard’. Content validity is of particular importance as it indicates whether the content of a patientreported outcome measure is an adequate reflection of the construct to be measured. The three key
aspects of content validity are considered to be content relevance, comprehensiveness, and
comprehensibility. Although face validity, another aspect of content validity, is commonly used to

20

determine if the content of a patient-reported outcome measure appears to be an adequate reflection
of the construct to be measured, this form of validity commonly only involves evaluation by health
professionals and not the target population. Rather, content validity requires target population
involvement in theory and item development, as well as item testing to assess comprehension of the
content and response categories (Terwee et al., 2017). The COsensus-based Standards for the selection
of health Measurement Instruments (COSMIN) considers content validity as the most important
measurement property of a patient-reported outcome measure (Terwee et al., 2018).
2.5.2 Validity in satisfaction questionnaires
To date, of surveys used to assess satisfaction after TKR, only a limited number have been assessed for
validity, and of these, only construct validity has been examined (Kahlenberg et al., 2018). However,
satisfaction, like quality of life, is an abstract concept that cannot be directly observable (Blome &
Augustin, 2015). Thus, there is no gold standard to compare satisfaction scores against, resulting in
difficulties in conducting criterion validity testing. While testing of construct validity is possible through
relating satisfaction to related constructs such as pain and disability, content validity is a necessary
prerequisite of this process. Content validity facilitates an understanding of what underpins abstract
concepts (Terwee et al., 2017). Presently, there has been no investigation into the content validity of
patient satisfaction questionnaires in the field of TKR. Consequently, it is not known how well these
questionnaires represent the patient’s understanding of satisfaction. Future research should be
concerned with assessing the content validity of existing satisfaction questionnaires. This requires an
assessment of whether the target population, people who have undergone TKR, were involved in the
theoretical development, item development and item testing of the questionnaire.
2.5.3 Response shift
In addition to the validity issues surrounding satisfaction questionnaires, minimal attention has been
given to the possibility for the influence of response shift bias on the measurement of satisfaction levels.

21

In the quality-of-life literature, response shift bias is an important consideration, as it involves a person’s
appraisal of their current state. Response shift is a phenomena whereby the level of quality of life
indicated on an assessment tool can change, despite no change in objective circumstances (Blome &
Augustin, 2015). This indicates that caution should be taken when interpreting quality-of-life scores
following an intervention. In the context of repeated measure on the same individual, an improvement
in a quality-of-life score may be unrelated to any objective improvements in health status. Likewise,
when comparing quality-of-life scores between people, the factors driving these reports may not be
comparable. A person may report a high quality of life due to excellent objective health circumstances,
whereas another person, who also reports a high quality of life, may have poorer objective health
circumstances but have experienced a response shift.
Response shift encompasses three key aspects; recalibration, reprioritisation, and reconceptualisation
(Blome & Augustin, 2015). Recalibration means a person understands the response scale differently
than previously. For example, a person may initially believe they are experiencing intense pain and
record this as a 9 out of 10. However, after experiencing a more severe pain, or observing people
suffering more than them, they then change their understanding of intense pain. Resultantly, on a later
assessment, the same person rates their pain as 5 out of 10 despite no change in their underlying pain
intensity. Reprioritisation means that what a person initially found important changes as a result of a
change in circumstances. For example, a person who has experienced an unsuccessful shoulder
operation preventing them from participating in their favourite sport of tennis now finds enjoyment
from running as their main form of exercise. Initially, this person may have reported a very low quality
of life once they realised they could no longer play tennis. However, since finding a new hobby to enjoy,
the person reports a higher quality of life despite no change in their objective physical health. Lastly,
reconceptualisation means that a person changes their definition of quality of life. For example, a
person who has recently become wheelchair bound after a car accident may be no longer able to
participate in a way that is congruent with their current understanding of a high quality of life.
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Subsequently, they may redefine what quality of life means to them, thus, their rating of quality of life
increases despite no change to their current circumstances.
Despite a lack of investigation, response shift may be an important consideration for the measurement
of satisfaction after TKR. It may be that some patients report high levels of satisfaction despite
continued pain and disability as a result of the response shift phenomenon. Investigation to the
influence of the phenomena is important, as assumptions about high satisfaction corresponding to a
meaningful improvements in pain and function from TKR may not represent the full picture (Baker et al.,
2007).

2.6 Limitations in our current understanding of patient satisfaction
Presently, the dominant research paradigm employed to understand patient satisfaction in orthopaedics
is quantitative (Beaton & Clark, 2009). As discussed in Section 1.3.2, the prolific use of quantitative
satisfaction questionnaires is problematic given the heterogeneity in the type of questions and
quantification methods used. Additionally, the almost sole use of quantitative research to understand
this complex phenomenon may be insufficient to capture the individual factors that drive satisfaction
and dissatisfaction after TKR. As qualitative approaches are seldom used in orthopaedics (Beaton &
Clark, 2009), investigations into patient satisfaction from other disciplines can provide guidance as to
how qualitative approaches might assist an understanding of patient satisfaction after TKR. The
following summary of research is not an exhaustive review of qualitative approaches to understanding
satisfaction in health care. Rather, the following are exemplars to provide guidance as to the possible
concepts underpinning satisfaction and what methodologies may be most appropriately employed in
the field of orthopaedics to better understand satisfaction with surgical procedures.
2.6.1 Qualitative approaches to understanding patient satisfaction in health care
Qualitative investigation has highlighted the role satisfaction plays in health behaviour, process
evaluation, and evaluation of health care interventions. Freidin and Timmermans (2008) conducted a
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grounded theory study to understand why some mothers opt for alternative medicine for the treatment
of children’s asthma, whereas others do not. From interviewing 50 mothers, the authors found that the
decision to rely on alternative medicines depended on their satisfaction with biomedical treatments
(Freidin & Timmermans, 2008). Satisfaction was driven by either the success of the medication in
controlling symptoms, ‘testing’ the drug by withholding a dose from the child and observing the effects,
or previous life-threatening experiences of asthma of friends or relatives (Freidin & Timmermans, 2008).
Some mothers had also been reassured that the side effects of the medication were minor and
unavoidable, were satisfied with the drugs being free through government programs, or had other
stressors that detracted from questioning the medication (Freidin & Timmermans, 2008). Alternatively,
mothers who were dissatisfied by medical management and did not have their medication concerns
adequately addressed by health care professionals, tended to seek complementary and alternative
medicine (Freidin & Timmermans, 2008). The findings from Freidin and Timmermans (2008) applied to a
TKR context may indicate how satisfaction can be driven by multiple factors including an individual’s
previous knowledge, experience or contextual factors, and that dissatisfaction with care can drive
alternative treatment seeking behaviours. Further, the findings also indicate the importance of the
health care encounter in validating and providing education to patients to prevent dissatisfaction, which
may be salient to a TKR population.
Satisfaction with the outcome of breast surgery was investigated by Klassen et al. (2009) who explored
satisfaction and quality of life in women who undergo this procedure (Klassen et al., 2009). Forty-eight
women were invited to tell their story of how their breast condition and subsequent surgery had
impacted on their life (Klassen et al., 2009). Although there was no definitive indication of the
theoretical framework governing this study, six key themes related to the patients’ satisfaction and
quality of life after breast surgery were identified; satisfaction with the breasts (size, shape, natural
appearance), satisfaction with the overall outcome (general statements about happiness or would
recommend to a friend), psychosocial well-being, sexual well-being, physical well-being, and satisfaction
with the process of care (Klassen et al., 2009). The findings from this study illustrate the diverse
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concepts that are integrated into a patients’ appraisal of satisfaction, ranging from aesthetic outcomes
to the effect on physical and emotional wellbeing, and factors related to the process of care. Thus, an
individual’s conceptualisation of satisfaction with the outcome of a surgical intervention may be multifaceted and require more qualitative research to make sense of these aspects in respect to satisfaction
after TKR.
Qualitative research in other disciplines has also investigated satisfaction related with the process of
care. Although satisfaction with the outcome of care is different to satisfaction with process of care,
they may share overlapping factors, which may assist in the overarching understanding of the construct
of satisfaction. A study by Luo et al. (2018) conducted a thematic content analysis with focus groups to
understand how patients evaluate satisfaction with dental care (Luo et al., 2018). The authors found six
key themes related to the process of care, which included the attitude of the dentists and support staff,
convenience, cost, pain management, quality of the equipment and facilities, and the patients’
perceived need for oral disease prevention education being met (Luo et al., 2018). Given previous
quantitative research has indicated the importance of process factors in a patients’ appraisal of
satisfaction after TKR (Halawi et al., 2019), the themes identified by Luo et al. (2018) may be
transferable to a TKR population where satisfaction with outcome is measured.
A study from the discipline of nursing sought to understand which knowledge paradigm may be most
appropriate to understand patient satisfaction with the process of care through a mixed methods study
(Merkouris et al., 2004). The quantitative component employed a four-point Likert type questionnaire,
completed by randomly selected in-patients at a Greek hospital. The questionnaire included six
dimensions of satisfaction with the care delivered and 29 items; 18 related to the nursing staff, and 11
to the hospital environment. The six dimensions included; technical aspects of care, delivery or
information and patient education, interpersonal relationships and availability of nurses, maintenance
of a restful atmosphere, cleanliness, and hospital meals. For the qualitative component, the authors
based their interview schedule on the aforementioned questionnaire with open-ended questions. A

25

content analysis with systematic techniques to capture discrete ‘positive’, ‘negative’, or ‘neutral’
responses, in addition to phenomenological narrative analysis to capture the overt and hidden
meanings of the data was employed (Merkouris et al., 2004). The authors reported the addition of
qualitative data provided an expansion of the quantitative analysis findings, which brought forward key
issues of the patients’ experiences with their care and expectations of nurses. In particular, this
synthesis of qualitative and quantitative data importantly illuminated that patients are not dissatisfied
with nursing care per se, but rather the circumstances under which care was provided (Merkouris et al.,
2004). This included staffing shortages, housekeeping issues, and allocation of nursing staff to tasks
other than patient care, which resulted in insufficient care for the patients’ needs (Merkouris et al.,
2004). The authors concluded that patient satisfaction with nursing care is multi-factorial, and the
combination of quantitative and qualitative data contributed the completeness in understanding of this
phenomenon (Merkouris et al., 2004). The integration of qualitative and quantitative data may
therefore be an important consideration for conceptualising patient satisfaction after TKR.
The broader qualitative health care literature has brought forward key features of the multidimensional
nature of satisfaction related to both the process and outcome of care, including previous knowledge
and experience, social influences, environmental and contextual factors, the therapeutic encounter, and
service related issues. Although overlap may exist between the two dimensions of satisfaction, process
and outcomes, particularly related to the therapeutic encounter, further research is needed to explicate
this intersection. It is possible that patients may not be able to effectively separate these two
dimensions when asked to rate their level of satisfaction with the outcomes of TKR. The findings further
suggests that complimentary qualitative investigation to quantitative data may be important to
comprehensively understand patient satisfaction after TKR.
2.6.2 Qualitative approaches in total knee replacement
There is a paucity of qualitative literature seeking to understand the construct of satisfaction with the
outcomes of TKR, with most current qualitative literature focused on the process of care and hospital
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experience of TKR (Jansson et al., 2019; Lane et al., 2016; Waters et al., 2016). Waters et al. (2016)
explored the factors influencing the satisfaction of patients receiving TKR with the orthopaedic
outpatient clinic consultation (Waters et al., 2016). The authors conducted a combination of one-to-one
interviews and focus groups, with data analysed with thematic analysis as per the recommendations of
Braun and Clarke (2006). The key themes identified that affected patient satisfaction with the
orthopaedic clinical encounter were clinic waiting time, clinical contact time, trust, empathy,
communication, expectations, and relatedness.
Lane et al. (2016) conducted a mixed methods study exploring factors that shape satisfaction with the
hospital experience for patients receiving TKR. However, the quantitative and qualitative components
captured two different dimensions of TKR satisfaction (outcome and process, respectfully), and how the
qualitative and quantitative data were mixed was not described. In the quantitative component of the
study, satisfaction with their TKR was measured on a four-point Likert scale (very satisfied, satisfied,
uncertain, and dissatisfied), where 70% of patients were satisfied with the results of their TKR. The
qualitative component comprised of written responses at the end of a satisfaction survey asking
participants to elaborate on the best and worst aspects of their care 12 months post-TKR. The authors
analysed the qualitative data through an interpretive phenomenological approach, where responses
were synthesised into conceptual themes (Lane et al., 2016). Three main themes were found to be
important to satisfaction with the hospital experience; communication from hospital staff; pain in the
post-operative period; and experience of the process of TKR including quality of care and the hospital
environment (Lane et al., 2016). The authors suggest the findings provide evidence for the influence of
the hospital experience upon satisfaction with the outcomes of the TKR. However, given the ‘mixing’
process of data was not described, it is not clear as to how the authors ascertained the influence of the
hospital experience on levels of satisfaction with the outcomes of TKR. Further, the qualitative
component focused only on the process of care, which may not provide context for satisfaction with the
outcomes of the TKR.
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Jansson et al. (2019) conducted a similar study, investigating satisfaction during fast track primary total
hip and knee replacement. Eleven patients who had undergone TKRs and nine who underwent total hip
replacement were interviewed about their process of care, and an inductive content analysis was
conducted (Jansson et al., 2019). Eight main categories were identified from the qualitative analysis that
related to patient’s experience of fast track joint replacement; patient selection; meeting the Health
Care Guarantee; patient flow; post discharge care; patient counselling; transparency of the journey;
communication; and feedback (Jansson et al., 2019). The authors also quantitatively measured
satisfaction with the process of care on numerical rating scale from 0 (lowest) to 10 (highest), with mean
patient satisfaction reported to be 9. Although the process of mixing qualitative and quantitative
findings was not described, the authors concluded that patient satisfaction with the process of fast track
primary total hip and knee replacements was high. However, closer analysis of the qualitative accounts
of patient experiences revealed challenges, and suggestions as to how these could be solved. In
particular, the findings from the qualitative analysis indicated that the processes could be improved
through better communication, including digital reminders for appointments, and patient-centred
rehabilitation, such as individualised goal setting (Jansson et al., 2019).
Despite similar themes identified from all three aforementioned studies related to satisfaction with the
process of care with TKR, particularly related to effective communication from the health professionals
and other factors related to the hospital experience, these studies did not directly explore satisfaction
with the outcome of TKR. Further, these studies primarily focused on factors of influence, rather than
unpacking the construct of satisfaction. A lack of focus on the construct of satisfaction may also be a
result of the study methodologies of thematic and content analyses. As these analyses end at
description, they do not facilitate an in-depth understanding of the complex intersection of themes,
which may be needed to understand similarities and differences in how people conceptualise
satisfaction. Where a study did conduct an interpretive phenomenological analysis, data was collected
only through short written responses at the end of a questionnaire, whereas rich experiences related to
satisfaction with TKR may have been better gathered through in-depth, one-to-one interviews. Although
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limitations exist in the utility of these qualitative investigations to understand satisfaction with the
outcomes of TKR, as previously established earlier in this chapter, it is probable that overlap exists
between the process and outcome of satisfaction after TKR. Presently, it is not known whether patients
are able to separate these two dimensions of satisfaction when presented with questionnaires
measuring satisfaction with the outcomes of TKR. Additionally, in alignment with work from the broader
health care field, this literature supports the use of qualitative exploration in addition to the collection
of quantitative data to better understand satisfaction after TKR.
A qualitative study published at the same time as Chapter 6 of this thesis investigated patient
experiences of discontentment after TKR (Mahdi et al., 2020). The authors surveyed 348 people, and
reported that most of the 16% who reported dissatisfaction with their TKR mentioned that
‘dissatisfaction’ did not describe their experiences. The authors therefore concluded discontentment
was a more appropriate word to describe the patients’ experiences, as by definition discontentment
means ‘triggered by cognitive stimuli or external forces, is a state of dissatisfaction with one’s
circumstances’ (Mahdi et al., 2020). The authors conducted semi-structured interviews with 44
‘discontented’ patients, and employed an inductive content analysis to analyse the data (Mahdi et al.,
2020). The analysis was governed by seeking to understand patients’ experiences of discontentment 1
year after TKR. (Mahdi et al., 2020). The authors concluded the main category driving discontentment
was unfulfilled expectations and needs, with three generic categories all informing the main category;
unresolved and new harms (including pain, cosmetics, and stiffness); limited independence (including
recreations and activities of daily living); and lack of relational supports (related to the process of care)
(Mahdi et al., 2020). Mahdi et al. (2020) provides key insight to the construct of dissatisfaction after
TKR, particularly the influence of unmet expectations in various domains, and the lack of resonance
patients experienced with the term dissatisfaction to describe their experiences. However, the results of
this study present some divergent findings to the other literature and theory on satisfaction that
purports satisfaction as a multifactorial construct, which is unlikely to be explained by expectations
alone (Batbaatar et al., 2015; Carr-Hill, 1992; Freidin & Timmermans, 2008; Klassen et al., 2009;
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Williams, 1994). Although it was apparent unmet expectations was an important consideration in the
conceptualisation of discontentment in the study by Mahdi et al. (2020), the choice of a content analysis
by the authors may have been too restrictive to fully explicate the complexities of this construct; the
authors themselves acknowledge difficulties in capturing the complexities associated with patient
discontentment in a single category (Mahdi et al., 2020). It may be that the interplay of the generic and
sub categories identified in this analysis may have more salience to the experience of discontentment,
rather than informing unmet expectations. Understanding the construct of dissatisfaction may require a
methodology that allows deeper exploration of processes and meaning, which ends in theoretical
development. Further, the authors only sampled dissatisfied patients; seeking those that were satisfied
with their TKRs may have provided a more comprehensive understanding of the constructs of
satisfaction and dissatisfaction. Additionally, whether the choice to explore discontentment instead of
dissatisfaction yielded a different conceptualisation of the construct is unknown, particularly given the
decision to use the word ‘discontentment’ appeared to be a decision made by the authors rather than
the participants. Exploring language that better fits with the experiences of participants may have
important implications for capturing the patients’ perception of outcome following TKR, such as
informing the design of PROMs in this population.
Across the qualitative TKR literature, satisfaction has been predominantly investigated in relation to the
process of care. As previously discussed, although probable overlap exists between satisfaction with the
process of care and satisfaction with the outcome of a TKR, the lack of qualitative investigation into the
construct of satisfaction with TKR outcomes is problematic given this is the main context in which
satisfaction is quantitatively assessed. The qualitative studies exploring satisfaction with both the
process of care and outcomes of the TKR also appear to have methodological limitations in terms of the
analytic choice. The use of thematic and content analyses, or an interpretive phenomenological
approach applied to short written responses at the end of a questionnaire, were appropriate for
facilitating a descriptive analysis. However, a methodology that facilitates theory generation, through indepth interviews, is likely to be more appropriate to understanding the construct of satisfaction. Theory
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generation into satisfaction after TKR may facilitate a broader understanding of what being satisfied
means to patients, and the factors that lead to high and low levels of satisfaction after TKR. As was
demonstrated in the broader health care qualitative satisfaction literature, the appraisal of satisfaction
with TKR may extend into factors such as previous knowledge and experiences, quality of life, and
physical and emotional well-being (Freidin & Timmermans, 2008; Klassen et al., 2009). Therefore, future
research related to understanding satisfaction with the outcomes of TKR may require methodological
approaches that facilitate abstraction and theory development to understand how the various factors
interact to inform a person’s appraisal of their level of satisfaction after TKR.
2.6.3 Barriers to qualitative methodology in orthopaedics
From the existing literature, it is clear there is a paucity of qualitative enquiry into satisfaction after TKR,
and where enquiry exists it has predominantly investigated the process rather than outcome of care,
and the methodology has limitations. The insufficient production of qualitative literature in
orthopaedics may relate to a lack of alignment with a biomedical approach to knowledge (Beaton &
Clark, 2009). Within a biomedical context, knowledge is thought to be measurable and objective (Crotty,
1998). However, in a qualitative research paradigm, knowledge is considered socially constructed and
subjective (Crotty, 1998). This qualitative approach to knowledge is incongruent with biomedical
approaches to treatment, and likely results in orthopaedic research users, such as clinicians, and
producers, such as researchers and editors, assuming qualitative studies are inherently biased, low
quality designs (Beaton & Clark, 2009). An additional reason for the low uptake of qualitative designs
may relate to the complexities of qualitative methodologies; for novice qualitative researchers, the
inconsistencies in terminology render qualitative research difficult to understand and conduct (Sperka,
2019). An expansion of this historically quantitative research space to qualitative enquiry could enhance
patient care and outcomes. The development of orthopaedic specific qualitative resources may be
indicated to assist orthopaedic research users and producers to understand how qualitative studies are
designed, how rigour is established, and how findings can inform clinical practice.
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2.7 Qualitative methodologies to assist understanding patient satisfaction after total knee
replacement
The research designs employed to understanding patient satisfaction with the process or outcome of
TKR to date have used descriptive analyses, such as thematic analysis and content analysis. These forms
of analyses have strength in the flexibility of their approach; they can be adapted to most research
questions and theoretical orientations. However, thematic analysis is more aligned with a method of
analysis rather than a methodology (Braun & Clarke, 2020), which encompasses theoretical orientation
and guidance of the research design, and content analysis tends to favour attaining a condensed and
broad description of phenomenon (Elo & Kyngas, 2007), rather than depicting a complex intersection of
themes. Thus, it is unlikely these approaches are well suited to contend with the complexities of the
construct of patient satisfaction. The qualitative approach needed to understand the construct of
satisfaction with the outcome of TKR must facilitate grappling with contradicting meaning, and a myriad
of influencing factors that may differ across TKR patients. Further, given the paucity of theoretical
knowledge in this space, a methodology that facilitates the development of a theoretical or conceptual
model would lay grounding for further understanding of this construct.
In the aforementioned study by Freidin and Timmermans (2008), the authors conceptualised what it
meant to be satisfied or dissatisfied with the biomedical care received by the mothers for their child’s
asthma, which informed the choice of biomedical treatment, complimentary alternative medicine, or a
combination of the two. These findings were then presented in a conceptual model, providing a theory
for lack of parent adherence to biomedical care in children with asthma. The authors employed a
grounded theory methodology, which uses in-depth interviewing techniques, and facilitates a recurrent
back and forth between the raw data, developing findings and theory development (Charmaz, 2006).
Grounded theory methodologies also use ‘theoretical sampling’, which is the deliberate selection of
participants to test emerging concepts and developing theory (Charmaz, 2006). Given the depth of
analysis and development of theory generated from a grounded theory methodology as demonstrated
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in the study by Freidin and Timmermans (2008), grounded theory may be a more appropriate
methodology to create theoretical understanding of patient satisfaction after TKR. The development of
a theoretical model of patient satisfaction after TKR may then inform what it means when a patient
indicates they are satisfied or dissatisfied after TKR, and what factors influence their level of satisfaction.
This knowledge may direct clinicians towards assessing for factors that may be modified to improve
satisfaction levels.

2.8 Conclusion
This chapter has highlighted a clear lack of theoretical understanding of patient satisfaction after TKR.
This has driven heterogeneity in the measurement of this construct and a lack of understanding
regarding what it means is when patients report being ‘satisfied’ or ‘dissatisfied’ after TKR. Given the
prolific use of satisfaction questionnaires to reflect meaningful benefit after TKR, it is logical that future
research is required to better understand this construct. As quantitative approaches have not
adequately progressed our understanding of patient satisfaction, qualitative research may be best
positioned to progress knowledge in this space. Through turning our attention to the individual
narratives, we may gain novel insights to what underpins reports of satisfaction and dissatisfaction.
Therefore, to provide an understanding of patient satisfaction after TKR to facilitate an improvement in
patient outcomes, the aims and research questions of the studies conducted for this doctoral thesis are
as follows:
Study 1: systematic review
ii) Evaluate the proportion of patients reported to be satisfied after total knee replacement for
osteoarthritis.
iii) Assess the content validity of the utilised satisfaction measures.
Study 2: qualitative study
iiii) To explore what it means for patient’s to be satisfied 1 – 2 years after total knee replacement.
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iiv) To investigate the factors that influence patient satisfaction levels 1 – 2 years after total knee
replacement.
Study 3: follow-up qualitative study
iv) What is the stability patient in satisfaction 2 years following the initial inquiry?
ivi) Does the existing conceptual model of patient satisfaction after TKR apply at this later followup?
The next chapter will discuss the methodological considerations for addressing the research aims of
Study 2 and 3. This will include a rationale for a qualitative approach, epistemological and ontological
assumptions, the theoretical perspectives employed, and appropriateness of a grounded theory
methodology.
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Chapter 3: Methodology
There is no such thing as philosophy-free science; there is only science whose philosophical baggage is
taken on board without examination.
-Daniel Dennett

3.1 Introduction
By undertaking the body of work in this thesis, I sought to understand the subjective meaning of
satisfaction after TKR to patients, as well as to explore the processes that influence levels of satisfaction
at 1–2 year and 3–4 year follow-up. In answering these research questions, the overarching goal of this
enquiry was to create substantive theory about patient satisfaction after TKR. I employed qualitative
approach, situated within a relativist ontology, constructivist epistemology, and an interpretivist
theoretical perspective in this research, which is described in this chapter. This chapter also provides a
rationale for the choice of constructivist grounded theory as the most appropriate methodology to
address the research questions.

3.2 Qualitative approach and philosophical perspective
As illustrated from the literature review in Chapter 2, theoretical knowledge of patient satisfaction after
TKR is lacking. Although there has been a large quantity of literature seeking to measure and predict
satisfaction, the reasons why a patient reports high or low satisfaction remain unclear. Previous
quantitative methods have indicated relationships between satisfaction and variables such as
preoperative narcotic use (Franklin et al., 2010), improvements in pain and function, and fulfilment of
expectations (Dunbar et al., 2013). However, the amount of variables shown to correlate with scores on
measures of satisfaction are vast, and a reliable prediction model has failed to be developed for
satisfaction or dissatisfaction after TKR (Zabawa et al., 2019). Moreover, at the clinical level, surgeons
may be left perplexed as to why two patients with similar objective outcomes or radiographic evidence
of surgical success can have discrepant levels of satisfaction (Ring & Leopold, 2015).
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The predominant quantitative research paradigm used to understand patient satisfaction after TKR may
be limiting in terms of exploring the nuances and complexities of this construct. In a quantitative
research paradigm, reality, known as ontology, is considered an observable and stable experience for
individuals, while knowledge, known as epistemology, is considered value-free, unaffected by human
factors, and measurable (Creswell, 1998). These assumptions can be highly beneficial for answering
research questions related to prevalence and causality but may not be aligned with gaining knowledge
related to an abstract, social construct such as patient satisfaction. Satisfaction is likely to be an
individual, context dependent, and experiential construct that is difficult to capture through methods of
measurement aligned with quantitative approach to knowledge and reality. Attempts to understand
patient satisfaction may benefit from assumptions about reality and knowledge that acknowledge a
value-laden inquiry, where the focus is on individual, subjective meaning. These assumptions are aligned
with qualitative research approaches, which are useful for understanding the complexities of human
experience in personal and social contexts, and gaining an understanding of the factors that influence
these experiences (Gelling, 2015).
Thus, in light of the current gaps in knowledge regarding patient satisfaction after TKR, and the
limitations of understanding this construct through quantitative research designs, a qualitative approach
was needed to address the research questions. In employing a qualitative approach, the present study
involved a series of assumptions, which guided the acquisition of knowledge in response to the research
questions (Creswell, 2013). By making my assumptions transparent, the reader is clear on how the
research questions were developed and how the data were approach (Creswell, 2013). These
assumptions are described below.
3.2.1 Relativist ontology
The qualitative research required the acquisition of subjective knowledge in respect to a participants’
understanding and experience of satisfaction after TKR. The meaning of satisfaction and the factors that
influence satisfaction were likely to vary between participants. Additionally, satisfaction may be context
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dependent and the influencing factors were likely to be complex and multi-faceted. The notion of truth
is not ‘out there’ to be discovered, rather, reality is created and exists in multiple mental constructions
and through experience (Lincoln et al., 2011). Thus a relativist, or subjective, ontology is the most
appropriate lens from which to view reality for this research, where reality is considered a human
experience (Levers, 2013).
A relativist ontology positions the researcher to understand multiple constructions of satisfaction. The
researcher acknowledges that two participants are not experiencing the world differently, rather, their
worlds are different (Stajduhar et al., 2001). Further, the researcher understands the presence of
multiple truths in the context of multiple realities (Levers, 2013). Therefore, the researcher will position
themselves to see satisfaction after TKR as an individual experience and process, with multiple meanings
in the varying contexts of the participants.
3.2.2 Constructivist epistemology
In acquiring knowledge about satisfaction after TKR, the assumptions about knowledge must
compliment the subjective position on reality and the purposes of the inquiry. A constructivist
epistemology assumes that both the participants and the researcher construct the world around them
(Guba & Lincoln, 2005). A constructivist epistemology compliments a subjective ontology as it assumes
ever changing, multiple layered realities (Guba & Lincoln, 2005). Constructivism further embraces the
subjectivity of knowledge and places this within social contexts (Guba & Lincoln, 2005). This subjective
knowledge is also reflexively examined, which requires the researcher to reflect on how their own
values and experiences are influencing the acquisition of knowledge. Constructivism also compliments
the research questions as this thesis is seeking to understand how participants construct their view on
satisfaction after TKR; what does being satisfied with TKR mean to them? Additionally, the research
questions further seek to understand how a participant’s construction of reality influences their level of
satisfaction after TKR: what is happening in this person’s life to result in their level of satisfaction with
their TKR?
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Meaning in constructivism is co-constructed between the researcher and the participant, acknowledging
the researcher as part of the research process (Charmaz & Bryant, 2010). It is unlikely that the
researcher is able to completely separate their previous knowledge and experience from the
phenomenon being studied, nor is it desirable under a constructivism paradigm (Charmaz & Bryant,
2010). Thus, the clinical lens of myself and my supervisory team, which includes clinical and research
physiotherapists, a research orthopaedic nurse, a qualitative expert, a clinical and research pain
psychologist, and a clinical and research orthopaedic surgeon, was not diminished or negated. However,
to ensure the interpretations of the data remained grounded in the participant stories, rather than my
own the clinical lens, I maintained reflexive accounts to monitor my personal views and experiences,
and to critically engage these in respect to prioritising the participants’ voices. The reflexive process is
described further in Chapter 4.
Social constructionism was also an epistemological influence in this thesis. While aligned with
constructivism, social constructionism further acknowledges the influence of the social world on
knowledge, and how knowledge is created through interaction (Andrews, 2012; Guba & Lincoln, 2005).
Previous literature has identified the important influence of social determinants (Wilkinson & Marmot,
2006), and social and cultural beliefs on health appraisal (Abraham, 2013; Bhui & Dinos, 2008). As
satisfaction is an appraisal of a health outcome, the possible influence of socially informed processes
and beliefs should be considered. Adopting a social constructionism lens allowed me to view the
contextual and social processes within the participant’s narratives which influenced their
conceptualisation and level of satisfaction after TKR. This included the support, beliefs and attitudes of
family and friends, interactions with the health care system, and their relationship with their surgeon.
3.2.3 Theoretical perspective
This section will discuss the philosophical stance underpinning the methodology, which provides context
for the processes involved and basis for the logic and criteria (Crotty, 1998). In approaching the research
questions, the subjective meaning of satisfaction, and the individual experiences leading to reports of
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high and low satisfaction were the primary lens applied to the data. As such, interpretivism was
considered the most appropriate theoretical perspective. Interpretivism is related to understanding, as
compared to an explicative approach that focuses on causality found in the natural sciences (Crotty,
1998). Interpretivism emphasises the importance of how meaning is constructed by individuals in
response to phenomena (Goldkuhl, 2012; Orlikowski & Broudi, 1991). At the core of interpretivism is
subjective meaning within the social world, which informs theory construction (Goldkuhl, 2012;
Orlikowski & Broudi, 1991; Madill et al., 2000). As such, the natural world is meaningless until social
scientists impose meaning-constructs upon it (Silverman, 1970). Relativism and constructivism are
inherent to an interpretivist theoretical perspective, as they assume subjective realities and subjective
construction of meaning. Thus, the ontological and epistemological assumptions feed into the
theoretical perspective placed on the data.
Symbolic interactionism is considered a distinct approach to the study of human life and conduct
situated under the broad umbrella of interpretivism, and was considered a more focused lens through
which to approach the qualitative data (Blumer, 1969; Crotty, 1998). Symbolic interactionism stems
from philosopher and social scientist George Herbert Mead, whose work had roots in pragmatic
philosophy (Crotty, 1998). Symbolic interactionism assists in understanding how people give meaning to
events in their life (Beck, 2013; Blumer, 1969). Further, the meaning people place on events, and the
response they provide, is context dependent and influenced by emotion (Beck, 2013; Blumer, 1969).
Therefore, I viewed the data through the lens of understanding how the participants gave meaning to
their satisfaction, and what contextual and emotional factors influenced this construction. Symbolic
interactionism further compliments the constructivist and relativist positions as it encompasses a fluid
reality, with multiple perspectives, and the belief that facts are value-laden (Charmaz & Bryant, 2010).
The influence of pragmatism was also drawn on in this research as a lens of viewing ‘what is useful?’ in
the context of a practical application of ideas (Beck, 2013). This suited the present study as I aimed to
create an understanding of patient satisfaction that may be useful in our current health context.
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3.3 Rationale for grounded theory
The primary purpose of this study was to generate substantive theory about patient satisfaction after
TKR. From the initial literature search it was apparent that little was known about this construct beyond
investigating the relationship between poorly validated satisfaction questionnaires and measurable
outcomes such as pain, disability, narcotic use, and expectations. The patients’ voice in the
understanding of patient satisfaction post-TKR was absent. This lack of theoretical understanding of
patient satisfaction after TKR has driven the high heterogeneity in satisfaction measures, resulting in an
inability to obtain estimates of high and low satisfaction after TKR. Thus, exploring methodologies which
facilitated theory generation may generate important knowledge about this construct to improve
patient outcomes after TKR. In this thesis a theory “… states relationships between abstract concepts
and may aim for either explanation or understanding” (Thornberg & Charmaz, 2012, p. 41).
Grounded theory research aims to generate a theory based upon a structured and systematic approach
to simultaneously gathering, analysing and coding data about processes related to the phenomenon
being studied (Glaser & Strauss, 1967). Grounded theory is appropriate when there is little known about
a topic, as it is an exploratory and inductive style of enquiry. This approach facilitates progression from
simple description of processes to a more in-depth understanding of the meaning and actions involved
in the phenomenon of interest (Glaser & Strauss, 1967). Thus, the purpose of grounded theory
approaches aligns with the goals of this inquiry in creating a substantive theory on a topic where little is
known.
Additional rationale for the selection of grounded theory was the potential flexibility of the approach
and the concurrent data collection and analysis (Morse, 2009). This was important for this inquiry due to
the novel nature of the data that was being collected; at the time of inquiry, no previous research had
addressed this gap in the literature with a qualitative approach. Thus, I required an approach that could
change as patterns emerged in the data, and build on knowledge during subsequent data collection.
Further, grounded theory approaches are well used in the health science space; since the development
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of grounded theory in the 1967, nursing scholars have employed grounded theory to understand health
care processes (Schreiber & Stern, 2001). Thus, the application of grounded theory in the appraisal of
satisfaction after TKR is considered appropriate.
Previous literature has used the term ‘grounded theory’ to refer to either the methodology, the
method, the research design or the output (Bryant & Charmaz, 2007; Martin et al., 2018). For the
present study, the terminology will be aligned with Crotty’s (1998) ‘four elements’: the epistemology
and ontology refer to constructivism and relativism; the theoretical perspective refers to symbolic
interactionism and pragmatism; the methodology refers to constructivist grounded theory; and the
methods will refer to the series of processes aligned with constructivist grounded theory approach that
guided the data collection and analysis.
3.3.1 Grounded theory approaches
Grounded theory was founded by Glaser and Strauss (1965), who examined the experience of death and
dying in Californian hospitals. The development of this methodology was revolutionary during a time
where quantitative paradigms dominated the research sphere, and qualitative approaches were not
considered a rigorous approach to inquiry (Charmaz, 2006; Stern, 2009; Glaser & Strauss, 1967). Thus,
Glaser and Strauss sought to develop a qualitative approach that may be accepted by quantitative
researchers due to its structured and transparent approach to analysis (Charmaz, 2006; Stern, 2009).
Despite the importance of this first grounded theory study, the philosophical differences between
Glaser’s background in descriptive statistics and Strauss’ foundations in symbolic interactionism,
resulted in divergent directions for this method (Charmaz, 2006).
Glaserian grounded theory remained true to the original method, aligned with an explicit systematic
approach, with aims to codify steps to allow for the ‘natural emergence of theory’ (Glaser, 1978).
Glaserian grounded theory treats theory as emergent from the data (Glaser, 1978), aligned with the
assumption that a knowable world is waiting to be discovered by unbiased observers (Charmaz, 2006,
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2015). The approach further aims to limit the prior knowledge of the researcher as much as possible by
discouraging prior literature searches and asking the researcher to put aside their experiences and
knowledge (Glaser, 1992; Charmaz, 2015). In doing this, theory is meant to be fully constructed from the
raw data, without injection of previous conceptual frameworks or relevant literature. Although Glaser
asserts his original version of grounded theory is not aligned with any philosophical positions (Glaser,
1998; Holton, 2008), these approaches reflect a positivist theoretical perspective, directly aligned with
Glaser’s statistical heritage (Bryant, 2007). Glaserian grounded theory has been criticised for the
requirements of the researcher to remain neutral in approaching the data; other qualitative researchers
have suggested a neutral researcher is impossible and incongruent with the purpose of qualitative
inquiry (Bryant, 2007; Flick, 2014). For the present study, I felt my prior expertise and experience, as
well as the co-construction of knowledge, were unavoidable in conceptualising patient satisfaction after
TKR. Urquart (2002) proposes that if grounded theory holds inherent philosophical positions, then a
researcher with an opposing paradigm may be unable to use it. Thus, the positioning of the research in
Glasserian grounded theory appeared incongruent with the philosophical stance of this inquiry.
Straussian grounded theory has roots in symbolic interactionism combined with pragmatism, with
action/ interaction the core of this approach (Strauss, 1987; Corbin, 1991). Straussian philosophy was
centred on people not being passive recipients of events, rather, that people give meaning and respond
through action/interaction (Beck, 2013). Strauss believed meaning is derived through a process of
interaction between the self and others, which is context laden by factors such as emotions, past
experiences, family, friendships, relationships, culture, and political structures (Beck, 2013; Mead, 1963;
Strauss, 1987). However, in the development of this methodology Strauss and Corbin prescribed
multiple analytical stages, which reduced the flexibility of the methodology (Charmaz, 2015), or ‘forces’
the data as Glaser has purported (Glaser, 1992). The rigidity in the systematic analytic methods required
to conduct Straussian grounded theory may leave researchers with preconceived ways of data
management that may skew findings, and reduced the importance of developing emergent theoretical
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categories (Charmaz, 2015). Although philosophically, Straussian grounded theory may align with the
purposes of this inquiry, the level of prescription in the analysis was considered too limiting.
Constructivist grounded theory developed by Kathy Charmaz, a former student of Glaser and Strauss,
evolved from the foundations of early grounded theory to move away from positivist constrains
(Charmaz, 2015). Constructivist grounded theory treats grounded theory as a series of tools for
researchers to use and adapt to fit their research question, and acknowledges researchers’ backgrounds
as influential in the data analysis (Charmaz, 2015; Morse, 2009). Charmaz’s constructivist grounded
theory is philosophically closely aligned with Strauss’ approach with influences from pragmatism and
symbolic interactionism, however, Charmaz emphasises the influence of constructivism, particularly the
co-construction of meaning between the researcher and the participant (Morse, 2009). Charmaz further
emphasises that despite these philosophical influences, the lens applied to the data is flexible
depending on the needs of the enquiry (Charmaz, 1990; Morse, 2009). Similarly, although the
researcher is given tools to guide the analysis, the process that the researcher chooses to employ is
malleable and dependant on the needs of the research question. Due to the alignment of the
philosophical underpinnings, and flexibility of the methodology in the creation of theory, constructivist
grounded theory was considered to most appropriate approach to answer our research questions.
However, the development of constructivist grounded theory has not occurred without critique. Glaser
firmly believes the constructivist approach is not true to grounded theory, as the purpose of grounded
theory is conceptualisation, rather than description of experiences (Glaser, 2002). Instead, Glaser
asserts that Charmaz’s approach to grounded theory was simply a constructivist approach to qualitative
data analysis (Glaser, 2002). Further, Glaser also rejects the mutual construction of knowledge between
the interviewer and the participant, as he believes this inappropriately elevated the researcher to a cocreator rendering this a violation of grounded theory research (Glaser, 2002). However, constructivists
believe that their approach to grounded theory is not the only valid one, rather, it is an alternative
paradigm from which to generate theory, which does include conceptualisation (Bryant, 2007). From
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reviewing the various approaches to grounded theory, I believe the constructivist approach remains
aligned with the core purpose of grounded theory methods in creating substantive theory where little is
known on a phenomenon (Glaser, 1998). Charmaz has also defended the co-construction of knowledge
as she believes it is impossible for the researcher not to forge a relationship with the data given the
researcher is part of the studied world and part of the data collected (Charmaz, 2006). For the present
study, I viewed my existing knowledge and experience as both important and advantageous to the data
analysis, while simultaneously managing pre-existing knowledge and experiences reflexively.
Additionally, in alignment with Charmaz’s position, I did not conceive it possible to neutrally approach
this data. From a review of the grounded theory approaches, I believe the dispute between Glaser and
Charmaz is based on epistemological differences; Glaser champions a neutral researcher and objective
acquisition of data, while Charmaz asserts the inescapable impact the researcher has on the data and
subjectivity of data. Thus, both approaches to grounded theory are appropriate to generate theory,
however, constructivist grounded theory remained better aligned with the philosophical approach taken
to this inquiry.
3.3.2 Other methodologies considered
Although constructivist grounded theory was considered the most appropriate methodology to answer
the research question in this doctoral thesis, other qualitative methodologies were considered. In this
section, a rationale for why other qualitative methodologies were not deemed appropriate to answer
the research questions of this body of work will be described. The appropriateness of constructivist
grounded theory will be further explored in the context of the ‘gaps’ of alternative methodologies.
Interpretive description was considered due to the clinical orientation of the findings, and its alignment
with a constructivist and naturalistic orientation to inquiry (Hunt, 2009). However, this approach was
not considered appropriate to the present inquiry as it favours the researcher’s interpretation for
clinical practice rather than prioritising the social processes and co-construction of knowledge (Hunt,
2009). Interpretive description is also more aligned with a descriptive analysis whereas this doctoral
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thesis aimed to create substantive theory on patient satisfaction, which was more aligned with a
constructivist grounded theory methodology.
Thematic analysis was considered due to the flexibility of the approach and philosophical positions,
however, was ultimately not selected as it does not provide a robust enough methodology to produce
theory (Clarke & Braun, 2017). Instead, constructivist grounded theory offered flexibility in the analytic
approach and simultaneous rigour to arrive at theory development.
Lastly, although content analysis has the ability to create theory, content analysis has a focus on
collapsing language into concepts and categories (Hsieh & Shannon, 2005). The present inquiry required
the ability to identify patterns and processes, to facilitate understanding of theory of satisfaction after
TKR (Hsieh & Shannon, 2005). Constructivist grounded theory allows for the exploration of patterns and
processes rather than reducing data into hierarchical categories.

3.4 Chapter conclusion
This chapter explored the analytical and theoretical lens applied to the acquisition of qualitative data;
relativist ontology, constructivist epistemology, and interpretivist theoretical perspective. This chapter
further described and defended the methodological approach in constructivist grounded theory as both
an approach and a production of findings. The next chapter will provide a detailed explanation of
techniques used to conduct the constructivist grounded theory research.
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Chapter 4: Methods
The almost sole recognition given to quantitative methods has trained students inadequately,
established flawed standards of practice and research, and delayed the development of essential
medical knowledge … when qualitative methods are clearly established in our research repertoire, the
advance of medical knowledge will be greatly accelerated.
– Holman (1993)

4.1 Introduction
This chapter will explore the design of the constructivist grounded theory research, including
recruitment and sampling, data collection, data analysis, and theory generation. This chapter will also
describe how trustworthiness was achieved and conclude with how the research ascribed to ethical
conduct.

4.2 Recruitment and sampling
Participants for this study were recruited from St Vincent’s hospital in Melbourne, Australia. The
hospital collects a broad range of data on all patients who undergo TKR surgery through the St Vincent’s
Melbourne arthroplasty (SMART) registry, including demographics, levels of pain and function and
mental wellbeing before TKR surgery, and levels of pain, function and satisfaction at 12 months postsurgery and annually thereafter. Participants were purposively selected from the smart registry and the
specific inclusion and exclusion criteria for this study are detailed below in Table 4.1.
To facilitate a broad range of outcomes and experiences after TKR, I categorised the sample into
‘quadrants’ based on their improvement in pain and disability levels and level of satisfaction at 12
months after TKR surgery.
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Table 4.1. Inclusion and exclusion criteria
Details
Inclusion
criteria

TKR for the treatment of
knee osteoarthritis.

Patients with complete
pre-operative and 12
month registry data.
A minimum of 12 months
post-TKR and a maximum
of 25 months post-TKR for
the primary qualitative
study. A minimum of 3
years follow-up was
included for the follow-up
qualitative study.

Patients who spoke a
language other than
English were interviewed
with a professional
interpreter.

Exclusion
criteria

Cognitive impairment
preventing meaningful
answers.

Significant post-operative
complication resulting in
subsequent surgery, such
as amputation or
prosthesis removal.

Rationale
TKR for the treatment of other conditions such as
trauma or inflammatory arthritis may yield different
experiences and outcomes, thus sampling for these
conditions was beyond the scope of this study. TKR for
knee OA was selected as it is the primary reason for
TKR surgery in Australia (AOANJRR, 2016).
Complete registry data facilitated purposive and
theoretical sampling. Without this information it was
considered too difficult to conduct theory testing and
seeking divergent cases.
This study was concerned with the factors and
processes that shape satisfaction. By choosing a
timeframe of 12 to 25 months these influencing
factors may be targeted by clinicians to improve
satisfaction at later time points. By conducting the
follow-up study on patients three years post TKR, this
allowed ample time to see if the same factors and
processes were still influential, or if other factors were
important at a later time point. This time-frame also
gave insight to the stability of patient satisfaction
appraisal over time.
In seeking a diverse range informants, it was desirable
to accommodate Non-English speakers if possible. In
including these participants, interviews were only
conducted if the participant consented to a
professional interpreter. The authorship team felt this
would result in a more reliable translation as
compared to a family member or spouse, who may
relay their own beliefs rather than the participant’s.
As the interview schedule required thoughtful
reflection from the participant on their TKR journey,
cognitive impairment was deemed limiting in relaying
these experiences and beliefs. The SMART Registry
records cognitive impairments from each patients’
medical admission assessment. Cognitive impairment
was also screened when I approached a participant to
be interviewed, I ensured that the participant
understood the purposes of the study and when in
any doubt would verify the cognitive status with a
family member/carer.
Additional surgery for TKR due to serious
complications was not considered to be informative
for the context and study population central to the
inquiry and was therefore excluded from this sample.
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Changes in pain and/or function from pre-TKR to 12 months after TKR, were based on the outcome
measures in rheumatoid arthritis clinical trials and the osteoarthritis research society international
(OMERACT/OARSI) responder criteria (Pham et al., 2003) this defines a clinical responder to TKR by
relative or absolute value change in pain and function domains from a patient-reported outcome
measure (Pham et al., 2003) (see Table 4.2). One of the most commonly used PROMs for before and
after TKR surgery is the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
(Bellamy et al., 1988), which was collected by the smart registry pre and 12 months post-TKR. The
WOMAC includes three domains: pain (5 questions), function (17 questions), and stiffness (2 questions),
with each question measured on VAS scale from 0 (no suffering) to 10 (high level of suffering) (Bellamy
et al., 1988). The results are then aggregated per construct for a mean score (Bellamy et al., 1988), and
then applied to the OMERACT/OARSI criteria to determine responder status.
The smart registry also measures satisfaction with the self-administered patients satisfaction scale
(SAPSS), which includes four domains: overall satisfaction, satisfaction with pain, satisfaction with home
and yard work, and satisfaction with recreational activities (Mahomed et al., 2011). Each of these four
domains are measured on a 4-point Likert scale: very satisfied, somewhat satisfied, somewhat
dissatisfied, or very dissatisfied (Mahomed et al., 2011). A ‘satisfied’ patient was defined as someone
who indicated ‘somewhat satisfied’ or ‘very satisfied’ for all four satisfaction domains. A ‘dissatisfied’
patient was defined as someone who indicated ‘somewhat dissatisfied’ or ‘very dissatisfied’ for one or
more of the four domains. Distinction of ‘satisfied’ and ‘dissatisfied’ patients in this way was a pragmatic
decision I made in consultation with my supervisors as the best way to facilitate purposive and
theoretical sampling.
Participants were then classified into one of four groups: responder satisfied; responder dissatisfied;
non-responder satisfied; non-responder dissatisfied. Grouping participants in this way was solely for the
purposes of sampling and capturing a broad range of experiences. The creation of these sampling
quadrants held no weight on the analytic process, nor did I hold any expectations about who ‘should’ be
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satisfied during the interview as a result of these metrics. Further description of these sampling
quadrants are described in Table 4.2.
Table 4.2. Sampling quadrants
Responder satisfied

Responder dissatisfied

Achieved either (i) a relative change of 50% or an
absolute change of ≥ 20 in one of pain or function
scores, or, (ii) a relative change of 20% or an
absolute change of ≥10 in two of pain, function,
or global score (Pham et al., 2003).

Achieved either (i) a relative change of 50% or an
absolute change of ≥ 20 in one of pain or function
scores, or, (ii) a relative change of 20% or an
absolute change of ≥10 in two of pain, function,
or global score (Pham et al., 2003).

Indicated somewhat satisfied or very satisfied in
all four domains.

Indicated somewhat dissatisfied or very
dissatisfied in one or more of the four domains

Non-responder satisfied

Non-responder dissatisfied

Did not achieve either (i) a relative change of 50%
or an absolute change of ≥ 20 in one of pain or
function scores, or, (ii) a relative change of 20%
or an absolute change of ≥10 in two of pain,
function, or global score (Pham et al., 2003).

Did not achieve either (i) a relative change of 50%
or an absolute change of ≥ 20 in one of pain or
function scores, or, (ii) a relative change of 20% or
an absolute change of ≥10 in two of pain,
function, or global score (Pham et al., 2003).

Indicated somewhat satisfied or very satisfied in
all four domains.

Indicated somewhat dissatisfied or very
dissatisfied in one or more of the four domains

4.2.1 Initial sampling
Initial sampling was aimed at answering the research questions and was considered a ‘point of
departure’; at the beginning of the inquiry it is not possible to know the conceptual categories, thus
initial sampling facilitates their construction (Charmaz, 2006). Recruitment began by creating an excel
spreadsheet, separating eligible participants into their sampling quadrants, de-identified with
demographic information (see Appendix 1). This allowed me to seek participants with a broad range of
outcomes and demographic variables for the initial stages of data collection. During this initial stage of
sampling, I sent a letter to 63 of 121 eligible people informing them that a researcher may contact them
about being involved in a study about their knee replacement, together with the participant information
sheet (see Appendix 2). This letter also included the option to immediately opt in or opt out of being
contacted to participate in the study. Following this, I phoned each of the people who had not
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immediately opted out, asking if they would be interested in participating in the research project. I
attempted to include perspectives from all sampling quadrants with a range of ages and mix of males
and females. Four patients were not appropriate to be interviewed (cognitive impairments (2), declined
use of professional translator (1), and undergoing treatment for surgical complication (1)) 19 declined
via letter or phone call, 11 did not respond to letter or phone call, and 29 consented to be interviewed.
However, one interview was lost due to an equipment malfunction resulting in 28 interviews.
4.2.2 Theoretical sampling
Following initial sampling, theoretical sampling ‘directs you where to go’ (Charmaz, 2006). Once early
categories and themes are identified, theoretical sampling aims to obtain data that will explicate these
early ideas (Charmaz, 2006). Theoretical sampling may be considered a type of purposive sampling that
is guided by categories and theoretical concerns, rather than by seeking a diverse range of experiences
from the population of interest (Charmaz, 2006).
For these subsequent ‘rounds’ of sampling, I called participants and informed them of the study. If they
expressed interest, I either emailed or mailed the participant information sheet to them. In this phase of
sampling, an additional 22 people were contacted from the original pool of 121 eligible individuals. Nine
patients declined participation, one did not respond to a phone call, and 12 consented to be
interviewed. Initial sampling began in February 2018 and theoretical sampling concluded in February
2019.
For the inquiry, multiple stages of theoretical sampling took place that were a result of the concurrent
process of data collection, analysis and reflexive memos (described further in Section 4.4 data analysis).
The earliest form of this was the observation that some of the participants who indicated dissatisfaction
in their 12 month questionnaire would change to report being satisfied during the interview 12 months
following their questionnaire. After reflection on this phenomena, I concluded I did not have sufficient
understanding of why this was happening. To explore this category of ‘change’, I further sought more
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‘dissatisfied’ participants to test whether their level of satisfaction had changed and, if so, ask these
participants to reflect on the reasons for any change (or not).
A further example of theoretical sampling was exploring the categories of ‘social support’, ‘contextual
factors’, and ‘therapeutic alliance’. I theorised that these categories, which were later collapsed into
‘social and contextual factors’, were important facilitators of satisfaction. To explore these categories
further, I deliberately sought participants from each sampling quadrant to ask more explicit questions
about their home environment, their social networks, knowledge of others who had undergone TKR,
their relationship with their surgeon, and their health care experience. I looked for patterns between
the social and contextual factors, and reported levels of satisfaction of these subsequent participants.
These findings were then compared back to earlier interviews to seek patterns and divergent cases.
An important phase of theoretical sampling was testing the theory of ‘response shift’ in the participants.
This final stage of sampling occurred when an early theoretical model was developed. I saw the parallels
between response shift phenomena and how people still reported being satisfied with their TKR despite
ongoing pain and disability. However, I felt that these categories and theories were not fully saturated. I
created an adaption of the response shift model for the mechanisms that I theorised were important in
the study sample, and tested these categories on participants from each of the sampling quadrants.
These findings were used to saturate the existing categories and finalise the development of ‘the
grounded theory’.
A final phase of sampling was conducted in the follow-up study, a further two years after Study 2 (3–4
years post-TKR). The purpose of this sampling approach was to ‘test’ the conceptual model through
achieving as much diversity as possible through i) the different pathways (full glass, glass half full, glass
half empty), ii) key mechanism influencing levels of satisfaction (recalibration of symptoms, reframing of
valued activities and conceptualisation of symptoms) and iii) the influence of thoughts, feelings, social
and contextual factors. The identified participants were considered ‘key informants’. An exclusion
criterion of this follow-up study was a subsequently developed cognitive impairment that prevented
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participants from providing meaningful responses to the interview questions. Eleven of the 14 people
identified as key informants from the baseline study of 40 participants, participated in the study. Among
the three key informants who did not participate, one had developed cognitive impairment, one did not
want to participate in the follow-up study, and one was unavailable for interview. Recruitment was
ceased at 11 participants as sufficient diversity was captured to test the conceptual model. Description
of all participants in Study 2 and 3 can be found in Table 4.3.
Table 4.3. Summary of participants
Sampling
quadrant
#
NR-D
NR-D
NR-D
NR-D
NR-D
NR-D
NR-D
$
NR-S
NR-S
NR-S
NR-S
NR-S
NR-S
NR-S
NR-S
NR-S
NR-S
^
R-D
R-D
R-D
R-D
R-D
R-D
R-D
R-D
R-D
R-D
R-D
R-D
R-D
&
R-S
R-S
R-S
R-S

ID
number
17
20
b
25
32
36
39
40
42
2
5
e
6
27
b
35
37
38
41
43
12
3
4
8
10
e
18
22
24
29
30
31
33
34
1
e
9
11
13

M/F
M
F
F
F
F
F
F
F
F
M
F
M
M
F
F
F
M
F
M
M
F
F
F
F
F
F
F
F
F
M
M
F
M
M

Age at
surgery
79
77
69
81
71
74
71
70
69
67
54
60
82
65
65
79
71
78
69
76
68
55
78
62
66
61
63
77
74
60
73
77
75
69

Time since
TKR Study 1
*
17m 7d
16m 24d
18m
14m 24d
16m 10d
13m 23d
15m 3d
14m 17d
17m 18d
18m 17d
14m 7d
15m 6d
14m 24d
15m 28d
16m 6d
14m 13d
14m 17d
18m 10d
20m 8d
19m 2d
16m 3d
14m 27d
16m 17d
17m 3d
25m 3d
20m 9d
20m 1d
19m 11d
13m 21d
19m 2d
24m 28d
18m 14d
14m 20d
18m 11d
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Reinterviewed

Time since
TKR Study 2

Yes

+

Yes

3y 8m

Yes
Yes
Yes

2y 8m
2y 8m
3y 9m

Yes

3y 9m

Yes

4y

Yes

3y 10m

Yes

3y 5m

2y 10m

Sampling
quadrant
R-S
R-S
R-S
R-S
R-S
R-S

ID
number
14
15
16
i
21
23
26

M/F
F
F
M
F
M
F

Age at
surgery
68
71
67
77
83
81

Time since
TKR Study 1
19m 9d
19m 23d
20m 1d
18m 24d
15m 16d
18m 6d

Reinterviewed
Yes

Time since
TKR Study 2
3y 6m

Yes

3y 9m

Non responder dissatisfied; $ non responder satisfied; ^ responder dissatisfied; & responder satisfied; * xx months
xx days; + x years xx months; e ethnic background; i Interpreter required; b Indigenous Person

#

4.3 Data collection
This section describes how data were collected for the studied population. All 40 participants had initial
semi-structured interviews, with demographic data collected between 12 and 25 months post-TKR. A
further 11 participants had follow-up semi-structured interviews two years after the initial interviews to
test the assumptions of the theoretical model at a later time point. All participants were sent a
participant information sheet (see Appendix 2), which informed them of the purposes of the study and
what to expect. Prior to the interview, the participant information sheet was discussed and individuals
were given an opportunity to ask any questions before signing or providing verbal consent.
I offered all participants in initial sampling the option to meet face-to-face in a private room at the
hospital, or to conduct the interview over the phone. For later stages of theoretical sampling when I
returned to Perth, and during the follow-up study, only phone interviews were offered. All participants
were offered a $25 Coles/Myer gift card as reimbursement for their time, and if the participant travelled
to the hospital a further $25 Coles/Myer gift card as reimbursement for travel and parking costs.
Initial interview schedules were orientated around the four domains of the SAPSS (satisfaction overall,
satisfaction with pain, satisfaction with home and yard work, satisfaction with recreation) (Mahomed et
al., 2011). As the SAPSS is a commonly used tool to measure patient satisfaction after TKR,
understanding responses to it would give insight into how participants interpreted the questions, and
how they thought about the concept of satisfaction. Probing questions were guided by the literature
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review, which informed existing theory about satisfaction in different contexts, such as marketing. As I
was a novice interviewer at the time of initial sampling, in collaboration with my expert qualitative
supervisor, we created a schedule with multiple prompts and example questions (see Table 4.4). The
requirement of these reduced as my interview skills developed. The interview schedule was flexible so
that I was able to explore new concepts and themes as they were identified, particularly in later stages
of theoretical sampling (see Table 4.4). The length of the interviews ranged from 30 to 60 minutes and
there was no difference between the content or time between interviews conducted over the phone or
face-to-face.
Table 4.4. Initial interview schedule
Construct
Broad questions

Pain

Function

Questions/probes
Why did you decide to have a total knee replacement?
Can you tell me about your journey to getting a knee replacement? What
alternatives were you offered? What do you think about alternatives to a knee
replacement?
How has this surgery changed things for you?
What were you expecting from this surgery?
Do you think these expectations are realistic? Why/why not?
What do you think influenced you having these expectations?
And have these been met?
How has your pain changed since before your surgery?
Can you put me in your shoes and describe what your pain used to be like?
And what is it like now?
How do you feel about how your pain is now?
When you experience pain what do you believe is causing it? Why?
What do you believe your knee is telling you when it hurts? Why? Do you listen?
What do you do when you get pain in your knee?
Do you have much control over this pain?
What would happen if you ___?
Do you see this pain improving, stable or worsening?
Is it predictable?
Is the level of pain you have now acceptable in your opinion? Why/why not?
Can you help me understand what would life look like if you were very satisfied with
your level of pain?
We often have mixed feelings about things – for example you said __ with this but
you remain satisfied with the overall outcome – could you talk a bit more about this?
How has your home/yard/recreational activities changed since before your surgery?
Can you describe your previous ability to do home/yard/recreational activities?
What were you limited in doing? Why?
What is your function like now? How do you feel about how your function is now?
Is the level of function you have now acceptable in your opinion? Why/why not?
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Construct

Questions/probes
Can you help me understand what life look like if you were very satisfied with your
home/yard/recreational activities?

Stiffness

How has your stiffness changed since before your surgery?
Can you describe your previous stiffness?
What is your stiffness like now? How do you feel about how your stiffness is now?
Is the amount of stiffness you have now acceptable in your opinion? Why/why not?
Can you help me understand what life would look like if you were very satisfied with
your stiffness?
Has your confidence changed since your surgery? Why/why not?
What was your confidence like before your surgery? Would you avoid activities?
Why?
How confident do you feel in your knee now? Why?
How confident do you feel with ____? Why?
What do you believe would happen if you did _____? Why?
Did you complete physiotherapy after your surgery? What did it involve?
How important do you think physio is? Why? In what way did it help you?
Did you expect to do physio/exercise after your surgery?
Can you describe to me how you imagine your knee to look like now?
What helped you create this image of your knee?

Confidence

Embodiment

Immediate post- How did you find the early recovery stages?
op experience
How did you cope with this?
How did you feel about getting out of bed in these stages?
Did you have many people supporting you during this time?
Success
Do you believe your surgery has been a success?
Rate from 0% to 100%
What are the main reasons for this?
Who do you believe more responsible for the level of success of your surgery – you
or your surgeon?
What did you think of your surgeon? – did you like them? Why/why not?
Did you trust your surgeon?

Follow-up interviews conducted two years after the initial interviews, were designed to test the
assumptions of the theoretical model generated from the initial analysis. The interview schedule (see
Table 4.5), specifically targeted all aspects of the conceptual model but remained flexible to test new
concepts or ideas as they became apparent in the interviews. To allow for individualised testing of
mechanisms, the interview schedule allowed for each participant’s individual conceptualisation of
satisfaction to be documented in the ‘participant specific notes’ section of the schedule. For example, if
a participant presented with a strong mechanisms of ‘non-bothersome conceptualisation of symptoms’
this was documented in the ‘participant specific notes section’, along with the thoughts, feelings, social
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and contextual factors which influenced this mechanism. This allowed me to ask about change or
stability in satisfaction levels, specific to each participant. These interviews also ranged from 30 to 60
minutes in duration and were all conducted over the phone.
Table 4.5. Follow-up interview schedule
Construct from
model
Context
Overall outcome
Overall level of
satisfaction // change
Symptoms // change
// recalibration // reconceptualisation

Questions
It’s been a couple of years since we spoke, can you tell me how your TKR has
been?
Overall, how satisfied are you with the results of your TKR?
(very satisfied, somewhat satisfied, somewhat dissatisfied, very dissatisfied)
why/why not?
Last time we spoke you mentioned _____ about your satisfaction with ____,
can you think why this may have changed?
Can you tell me about any pain or other symptoms you currently experience?
- Probe: night pain, comorbidities, pain behaviours, 0–10 vas scale
- How did you arrive at that score out of 10?
Overall, how satisfied are you with the results of your TKR for improving your
pain?
(very satisfied, somewhat satisfied, somewhat dissatisfied, very dissatisfied)
why/why not?
Last time we spoke you mentioned _____ about your satisfaction with ____,
can you think why this may have changed?

Function // change //
re-prioritisation

Why do you think you are still having ___ in your knee? Why do you think
this?
Why do you think you are no longer experiencing ___ in your knee?
Probe: why helped/didn’t help with your understanding? Surgeon?
Can you tell me about any difficulties you have with activities at the
moment?
- Probe: avoidance, modification, barriers
Overall, how satisfied are you with the results of your TKR for improving your
ability to do home and yard work?
(very satisfied, somewhat satisfied, somewhat dissatisfied, very dissatisfied)
why/why not?
Overall, are you satisfied with the results of your TKR for improving your
ability to do recreational activities?
(very satisfied, somewhat satisfied, somewhat dissatisfied, very dissatisfied)
why/why not?
Last time we spoke you mentioned _____ about your satisfaction with ____,
can you think why this may have changed?
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Construct from
model

Conceptualisation of
satisfaction

Expectations

Social

Emotions
Cognitions
Care seeking

Participant specific
notes

Questions
Can you tell me about how you have adapted/not been able to adapt to the
activities that you have difficulty with?
Probe: changes to lifestyle, any new activities, rehab
Can you help me understand, from your point of view, what it means to be
very satisfied with your TKR?
- Probe: what would it take for you to be very satisfied/more satisfied?
- Probe: knowing what you know now, if you could go back in time
what would you do differently?
- Probe: what advice would you give to someone about to undergo a
TKR to increase their chances of being satisfied with their new knee?
Can you try and cast your mind back and remember what you expected from
your TKR? Do you believe these expectations have been met?
Thinking forward, what are you now expecting from your TKR? Why?
If changed:
Last time we spoke you said _____ about your expectations for your TKR,
what do you think about these expectations now? Do you believe they have
been met?
Thinking back through the time since you had your operation, can you tell me
about any family or friends who helped you along your journey?
- Probe: present support, surgeon
Have you encountered many other people that have had a TKR? What did
you think about their outcomes/what did you learn from them?
How has your TKR outcomes made you feel?
- Probe: worry, confidence
What kind of mind-set did you have along your TKR journey?
What do you think is important for having a successful outcome after TKR?
Have you had any contact with your surgeon or other health care
professionals/any treatment since we last spoke?
What was the purpose of the appointment?
Can you tell me how the appointment went?

4.4 Data analysis
This section explores how data were analysed and the subsequent development of ‘the grounded
theory’. The process involved concurrent data analysis and collection, which allowed revision of the
interview schedule, guided theoretical sampling, and subsequently resulted in theoretical saturation.
Analysis was iterative and cyclic, and involved constant comparison as concepts became increasing
more abstract during later stages of analysis. Constant comparison is a systematic method of theory
development where each stage of analysis is transformed into the next, more developed stage (Glaser,

57

2008). Constant comparison facilitates comparison of data within and between participants and stages
of analysis, and is considered a crucial aspect of all grounded theory (Charmaz, 2006; Glaser, 2008).
Figure 4.1 pictorially describes the analytic process aligned with a constructivist grounded theory
approach to analysis (Charmaz, 2006), with each component explored in the following subsections.

Figure 4.1. Analytic process, adapted from (Charmaz, 2015)
4.4.1 Transcription
Transcription is considered both a product and a methodological process (Bird, 2005). For the present
study I viewed transcription as an opportunity to become closer, and more immersed in the data.
Additionally, during transcription, the tone and meaning brought to words can be better understood
due to concurrent listening and typing (Bird, 2005). I sought to transcribe all interviews verbatim,
however, due to time constraints required 30% of audio files to be professionally transcribed by
rev.com. However, for files that were professionally transcribed, I re-listened to the interviews while
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reading the transcripts to ensure the meaning the participants were giving to their answers were
understood. During transcription all participants were assigned a code to protect identity. Additionally,
any mention of surgeons, family members or locations were also give a code name to maintain
anonymity.
This process of transcription was also integral to my reflexive process. As I was a novice interviewer at
the time of initial interviews, transcription offered me an important opportunity to reflect on my style of
questioning and how I could improve my techniques. See below example of a post-interview reflection
(see Box 4.1) that assisted me to refine my interview technique and schedule:
Box 4.1. Example post interview reflection
In terms of interview technique a better flow could be achieved. Instead of back tracking on
questions ask more detail when the topic is brought up. For PT_001 I wish I had probed on his
experience of watching his knee surgery and how this affected his construction of his knee. Also
wish I asked more about why he was so upset about the poor results his friend is experiencing –
what was it about that that really troubled him?

The process of transcription facilitated early familiarisation with the data, enabling me to draw early
interpretations of the interviews that could later be compared with the subsequent stages of analysis.
See below example of an early interpretation of the data post transcription (see Box 4.2). I would often
‘tack on’ these thoughts at the end of the post-interview reflection.
Box 4.2. Early interpretation of interview data
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Further thoughts:
PT_003 really held on to this concept that they had to do a lot on the knee – this was used as
a reason for continual soreness
PT_003 experiences a lot of pain post-op. This was very significant to him and then had a bad
experience with physio and refused early ambulation. This pain was surprising and confusing
to him until the surgeon told him it was a difficult procedure, which gave him some reason
for the constant pain – and something he decided to hold on to
Lack of accountability – my knee was complex, I don’t know what they had to do to it etc.

4.4.2 Coding
To facilitate the coding process, I started by using NVivo software. However, after going through a
portion of the interviews using this software, I found it hard to see the ‘bigger picture’ in the codes and
how they would be collapsed into concepts and categories. To troubleshoot this analytical issue, I
switched to using the ‘comments’ function in Microsoft word which allowed better visibility of the how
the codes integrated into the larger context of the participants’ narratives. The additional benefit of
using Microsoft word was the ease in file sharing between the authorship team, who did not have NVivo
software. See Appendix 3 for example Microsoft word based coding.
Coding occurred in two key stages; open coding and focused coding. These stages of analysis are aligned
with Charmaz’s suggest framework of analysis for constructivist grounded theory and are described
below (Charmaz, 2006).
4.4.2.1 Initial coding
The aim of initial coding was to allow the researcher to remain open to all possibilities of the data
(Charmaz, 2006). By conducting thorough open coding, this phase of analysis facilitates the researcher
to move towards defining core conceptual categories (Charmaz, 2006). Although the goal is to remain
open to all emerging ideas of the data, the constructivist approach remains aware of pre-existing
knowledge in this early stage of analysis; rather than an empty head, the researcher much keep an open
mind (Dey, 1999). During this stage of analysis, I endeavoured to see all possibilities of the data. To
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manage personal bias due to positionality as a mid-20s female physiotherapist with theoretical
knowledge of satisfaction, personal reflection and reflexive memos were kept to critically engage these
perceptions.
Initial coding employed a line-by-line coding approach (Charmaz, 2006). This required me to label each
line of text to remain open to new ideas that my biases may have missed had I taken a thematic
approach to coding (Charmaz, 2006). I also remained very close to the data, reading and re-reading the
transcripts multiple times, and re-coding several of the transcripts in attempts to see the data from
alternative perspectives. Figure 4.2 is an example of line-by-line open coding in Microsoft word. Further
example of coding can be found in the audit trail (see Appendix 3).

Figure 4.2. Line-by-line coding
During this stage of analysis, cross coding was conducted with the qualitative expert supervisor to
ensure the codes were grounded in the raw data. Cross coding also served as a form of triangulation to
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explore any further possibilities of the data. Comprehensive documentation of the cross coding
performed by my supervisor can be found in the audit trail (see Appendix 3).
4.4.2.2 Focused coding
Following initial coding, focused coding aims to use the most significant codes to begin describing the
raw data (Charmaz, 2006). This process requires making decisions about what initial codes make the
most analytic sense to begin categorising the data (Charmaz, 2006). Focused coding in this study had
strong overlap with the development of themes and categories due to the conceptual nature of this
phase of analysis.
This was a cyclic stage of analysis, and involved constantly referring back to the raw data and initial
codes to ensure the conceptualisation made sense to the participants’ narratives. I conducted multiple
versions of this phase of analysis, to ensure conceptualisation was grounded in the raw data. This
included analysing the data per sampling quadrant to seek patterns within and between groups, and
then by simply comparing those who reported being satisfied to those who reported being dissatisfied
during the interviews.
Unlike open codes that remained open to all possibilities of the data, focused codes were more directed
at addressing each of the research questions: what does being satisfied mean to this participant? And
what factors and processes shape levels of satisfaction after TKR for this participant? Table 4.6 below
provides an example of the focused coding and conceptual stage of analysis, particularly orientated
towards understanding the factors and processes that shaped satisfaction levels.
Table 4.6. Focused coding extract of the non-responder satisfied sampling quadrant (full focused coding
tables examples can be found in the audit trail in Appendix 3)
Focused code

Relevant codes

Description/quotes

Process of
care

Health care
encounter,
therapeutic alliance,

Most reported happiness with the process of care in the health
system, including positive therapeutic alliance or a feeling of
being looked after:
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Focused code

Relevant codes
experience of physio,
alternative care,
education, influence
of previous surgery/
TKR

Description/quotes
Pt_002: Umm it’s his [surgeon’s] personality, he’s got a good sense
of humour, ‘cause one day me son and I we were going to the
hospital and we forgot we were talking and we took the wrong
turn so then the receptionist rang us up and I said [to the
receptionist] ‘we took the wrong turn we’ll be there!’ As soon as I
walked in he [surgeon] said ‘ahh pt_002 you been yakkin’ haven’t
you?’ Nah he makes you feel at home, he makes you feel really
comfortable, you know?
Pt_006: [I’m very satisfied] because, ah, the hospital the doctors,
nurse, all them very good people and they are helpful … Then they
are um very nice and the treatment, the treatment and everything
very good.
Pt_027: Because I got the vasculitis and with the kidneys – the
kidney doctor they look after me they check all my blood and if
something happen because the vasculitis they expecting they can
come any part of my body they have to check everything so they
send me to the rheumatologist, the renal doctors, and yeah
anything happens yeah.
Pt_037: That’s the nursing staff, physios, everyone. I go in and out
at St. Vincent’s all the time for different things and look, the whole
of St. Vincent’s I find is absolutely fantastic.
Pt_041: So I went onto the public system, and um, I found it was
excellent.
For one participant he was initially dissatisfied with his TKR
outcome and process of care but was very satisfied with his
revision surgery – despite still being splinted:
Pt_005: My GP sent me to [hospital] in [location] and I was only in
there 5 minutes and he [surgeon] said ‘oh we’ll do the operation
we’ll have you in there within a short period of time’ and then – I
was in 7 weeks or something – and that was it, I didn’t get
anything explained or nothing. Just my knee was totally buggered
you could hear it grinding a mile away and I could hardly walk and I
thought it was – he didn’t spend a lot of time with ya.
Pt_005: I felt confident with [surgeon] who did the second
operation ‘cause they had a lot of trouble with doctors, no one
wanted to do it except (surgeon) … he was the only one who did it
and when we went to see him for the first time he explained
everything that you wanted you hear and what he was going to do
and all that and he firstly blamed it all on other people and yes,
sorry, he explained it well and it was really good.
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Focused code

Relevant codes

Description/quotes
Pt_005: Well he drew it out at first he told me that it was going to
be 3 months with this stupid thing on me knee and I couldn’t move
it and all that because it could undo what he was gonna do and
then after that he explained and drew you know exactly what he
was going to put in it and went through it and explained it all again
– he did this 3 times before we had surgery.
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Focused coding also involved periodic consultation with the authorship team. The multidisciplinary
group reviewed my conceptual summaries of the data, and asked analytic questions of the early
interpretations. Below is summary meeting notes (see Box 4.3) from an authorship team discussion
about the conceptual progression of the analysis:
Box 4.3. Meeting notes discussing the conceptual progression of the analysis
Discussion about analysis
•
•
•

Nardia has completed 4 more interviews (2 NRD, 2NRS)
Nardia still needs approx. 3 – 4 more from each NRS and NRD groups for saturation
Michelle has since e-mailed Nardia an updated mail out where she will continue her
interviews

Analysis process:
•
•
•
•

•

•

•

Open coding
Cross-coding with Sam
Emerging thematic analysis – Nardia found the themes strongly reflected the interview
schedule, therefore needed to look closer within these preliminary themes
Refining of themes – whilst general themes were observed in the RS (such as self-efficacy,
control, social support etc.) the remaining groups seemed less easy to describe. In particular,
the responder dissatisfied group, which appeared to report a range of experiences and
outcomes.
Response shift phenomenon – this seemed to explain much of what was happening outside
of the responder satisfied group. 4 key themes within this: reconceptualisation,
recalibration, reprioritisation. Each of which prompt individuals to re-assess their outcomes
and potentially report being satisfied. From the transcripts it seemed that the social aspects
of each individual facilitated this shift. MD thought perhaps being in a rehab setting may
assist with response shift too – seeing other people in similar situations and calibrating
themselves against the outcomes of others.
QoL as a potential parallel to satisfaction – the changes in satisfaction responses appear
similar to what is seen in the QoL literature where the response shift has been mostly
researched. It may be possible by measuring satisfaction we are really tapping into a QoL
measure?
‘Myth buster’ – see attached document on this. This could be considered as a publication in
combination with the pre-op findings from the expectations study that SB is working on. Also
add in the ’10 year limit’.
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During this stage of analysis, I also revisited relevant literature pertaining to outcomes after TKR,
particularly quality-of-life studies. During this reading I become aware of parallels with response shift
phenomena, commonly described in the quality-of-life literature, and how people were adapting to
their TKR outcomes.
4.4.3 Development of categories and theory
Following and overlapping focused coding, the analysis progressed from description to abstraction and
understanding the relationship between categories (Charmaz, 2006). Like other stages of analysis, this
involved moving back and forth between understanding the relationship between key concepts, the
open coding, and the raw data (Charmaz, 2006). Theoretical sampling strongly impacted on the
progression of this phase of analysis by testing emergent theory, which was done concurrently with data
collection. Reviewing early theoretical ideas with the authorship team and existing literature also played
an important role in developing theory.
A key focus on this stage of analysis was understanding the differences between those who reported
being satisfied and dissatisfied during the interviews, in respect to each of the research questions. In
answering the first question about what being satisfied means to patients after TKR, I simply compared
answers from satisfied and dissatisfied participants, as to what being satisfied meant to them. These
answers were semantic in nature and facilitated a direct comparison between groups. A pattern
between the two groups was identified, such that participants with high and low satisfaction
conceptualised what being satisfied meant differently. As this was not considered substantive theory
and more descriptive, no model was created to depict this finding.
To address the second research question of understanding the factors and processes that resulted in
high and low levels of satisfaction, I pursued multiple conceptual explanations. Various models were
explored diagrammatically and examples of this are provided in the audit trail (see Appendix 3). The
development of these theories was iterative and required continual movement between the raw data,
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open and focused codes, and categories. Understanding the data at this high level required the
integration of latent and semantic codes and categories, as well as abductive reasoning (Charmaz,
2006). Abductive reasoning in this body of work was concerned with linking codes and concepts as
potential theory to ‘test’ (Bruscaglioni & Bruscaglioni, 2016). Theoretical sampling played an important
role in this stage of analysis, through saturating categories and confirming the assumptions of the
models that were being developed. However, in consultation with my supervisory team, I found the best
conceptual explanation of the data was a modified version of the response shift phenomena. I used
response shift as a beginning theoretical framework, and then added contextually important factors for
a TKR population. Thus, ‘the grounded theory’, was developed and depicted diagrammatically as a
conceptual model, which provides an explanation of the factors and processes that lead to high and low
levels of patient satisfaction after TKR.
4.4.4 Memos
Memos are considered an important part of the analysis in a grounded theory study as they prompt the
researcher to analyse the data as it is collected, and facilitates abstraction of ideas (Charmaz, 2006).
Memo writing allows the researcher to concretely manage their ideas, provides a space to be actively
engaged in the data, and explicate categories (Charmaz, 2006).
The approach taken to memo writing was unstructured and free-flowing. While at times I would write
lengthy reflections after interviews, more analytic style memos were sharp and orientated towards
documenting the key ideas about the data. I treated memos as both analytical to explicate categories
and explore theory (Charmaz, 2006), as well as reflexive to critically engage my preconceived ideas
about the data from my positionality a mid-20s female physiotherapist with theoretical knowledge of
satisfaction (Bradbury-Jones, 2007; Guillemin and Gillam, 2004; Pillow, 2003; Stronach et al., 2007).
Additionally, memos served to monitor my progress as a novice qualitative researcher. Memos were
taken at all stages of data analysis and various examples of memo writing are provided in the audit trail
(see Appendix 3). The following example (see Box 4.4) is an analytic memo written during the middle of
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analysis, where I was still exploring how to describe what was occurring in the sample, especially how
divergent cases made sense in the bigger picture of the analysis:
Box 4.4. Example analytic memo
PT_002, PT_005, PT_006, PT_037, PT_042 and PT_027 seemed functionally limited and still experienced pain,
yet did not find pain threatening, had ways to manage the pain, and perceived the improvements as enough to
be satisfied. Most also reported a strong social support network, they were also happy with the process of care
and had strong therapeutic alliance.
PT_005 is an example of where the survey is capturing an outcome unrelated to the TKR. PT_005 suffered a
complication after TKR where he required ligament repairs. His WOMAC was the worst possible score yet he
was somewhat satisfied in all domains. This was because the participant would have filled out the WOMAC
during a time he was splinted from his revision surgery (not doing anything functionally). His high satisfaction
was because he was so happy with his surgeon who performed the revision surgery. Interestingly he was very
dissatisfied with his TKR and attributed this mostly to the surgeon who performed his original TKR. This
participant does, however, show the importance of satisfaction with the process of care/ therapeutic alliance.
PT_038 changed her level of satisfaction: she explains that once she started trying to do more she realised she
was dissatisfied as she felt unstable and couldn’t get past 90 degrees of bend. However, from a pain point of
view she was very satisfied.

4.5 Trustworthiness
The following section describes the rigour of the qualitative study and refers to the degree of
confidence the reader may have in the data, interpretation, and methods used. The criteria for
achieving trustworthiness aligns with the recommendations by Lincoln and Guba (1985). Each domain of
trustworthiness is provided with evidence in Table 4.7.
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Table 4.7. Evidence of trustworthiness in this doctoral thesis
Trustworthiness domain
Credibility
The confidence in the truth
of the study, and therefore
the findings

Evidence
The process of data collection and analysis was aligned with the
constructivist grounded theory approach: purposive sampling,
theoretical sampling, various stages of coding, theoretical testing
(see Section 4.2 recruitment and sampling).
I was thoroughly immersed in the qualitative data, conducting
several iteration of coding and ensuring all participants were able to
present their views in the interview (see Section 4.3 data analysis).
The analysis was also iterative in nature: different analytical
questions of the data were asked through analysis, thus requiring
me to re-examine the transcripts from a different perspective and
explore different avenues of analysis (see Section 4.3 data analysis).
Round table discussions with supervisors and other PhD students
also facilitated viewing the data from different perspectives and
challenging interpretations. These discussions included researchers
and clinicians with varying backgrounds: social scientist, clinical
psychologist, orthopaedic nurse, and physiotherapists.
Reflexive journaling and debriefing was constantly undertaken to
ensure preconceptions were not clouding the participants’ stories
(see Section 4.3.4 memos).
I was trained in qualitative interviews prior to the commencement
of the data collection process by a qualitative expert. I conducted
‘mock’ interviews, which were watched by the senior researchers,
including one qualitative expert, and constructive feedback
provided. I also had the qualitative expert present for my first two
interviews to ensure my techniques were sound, and to provide
feedback. These experiences provided extensive feedback on my
interviewing techniques, and how to improve them to provide the
most trustworthy data.

Dependability
Stability of the data over
time and over the
conditions of the study
Confirmability
The degree to which the
findings are consistent and
could be repeated

A selection of coded transcripts were given to the supervisor who is
a qualitative expert. The purpose of this was to assess if the codes
were grounded in the data. A further sample of three transcripts
were provided to the remaining supervisors to repeat this process.
At the end of this process, my supervisory team and I were satisfied
that the codes represented the raw data. Therefore no additional
transcripts were cross-coded.
I maintained an audit trail of data.
Memos were made on the different decisions made throughout the
analysis and the theoretical challenges faced over time (see Section
4.3.4 memos, and Appendix 3).
An audit trail of analysis was kept. Memos were made at different
points of analysis, briefly logging the perspectives taken at that
point (see Section 4.3.4 memos, and Appendix 3).
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Trustworthiness domain

Transferability
The extent to which
findings are useful to other
persons in other settings
Authenticity
Researchers fairly and
completely show a range of
different realities and
realistically convey
participants’ lives

Evidence
Decisions about analysis and interpretations of the data were
discussed over meetings with the supervisory panel (see Section
4.3.4 memos, and Appendix 3).
I am confident that given my audit trail, another researcher with
similar aims of the data could derive comparable codes and theory.
A detailed description of the studied group has been provided so
that readers may decide if the findings from this study are
transferable to their setting (see Section 4.2.3 summary of
participants).
The sample were appropriate to answer the research questions.
Detailed description of the data were provided: the collapsing of
codes to categories, and subsequent theoretical model has been
portrayed (see Section 4.3 data analysis).
Quotes have been used to support aspects of the theoretical model
(see Chapters 6 and 7).
Case studies have also been described to further support the
findings of the theoretical model (see Chapter 6).

4.6 Ethical considerations
This study was conducted in accordance with the ethical standards in the 1946 declaration of Helsinki.
Ethical approval was granted by St Vincent’s hospital (Melbourne) human research ethics committee
(HREC/17/SVHM/251) (see Appendix 4). For the follow-up interviews an amendment was made to the
original ethics application, with approval granted by St Vincent’s hospital (HREC/17/SVHM/251) (see
Appendix 5), and reciprocal approval granted by Curtin University (HRE2017-0827) (see Appendix 5).
The research was considered low risk to the participants, however, in the case of distress caused to the
participant as a result of the interview, psychological support was to be arranged (and this was not
necessary for any participant). As described in the previous sections, all participants were provided with
the participant information sheet (see Appendix 2) prior to commencing the study. I ensured all
participants understood the purpose of the study and what to expect from the interviews prior to
providing consent. Consent was also verbally ‘refreshed’ prior to commencing the interview. All
participants were informed they may withdraw from the study at any time without consequence.
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As previously described all information was confidential and all participants’ identities were protected
with code names. Data were kept on a secure file in the university database, where only those with
permissions may access it. Backup data were also kept on my password protected laptop.

4.7 Chapter conclusion
This chapter presented the research methods used for recruitment and sampling, data generation and
data analysis, which were informed by constructivist grounded theory. Semi-structured interviews with
patients who had undergone TKR were the primary source of data. The analysis was congruent with the
flexible and iterative nature of constructivist grounded theory and included open coding, focused
coding, development of categories and theory, and analytical and reflexive memos. This chapter
concluded with a discussion of the low risk of ethical issues in this research. The following chapter will
present the accepted manuscript of Study 1; a systematic review of patient satisfaction questionnaires
after TKR, including assessment of the content validity of the existing questionnaires.
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Chapter 5: Study 1: Satisfaction after TKR is usually high but what are we
measuring?
5.1 Introduction
During the course of the literature review in Chapter 2 it became apparent there were discrepant
methods of measuring and quantifying satisfaction after TKR, as well as an insufficient understanding of
the construct of satisfaction. Therefore, I conducted a systematic review to examine the heterogeneity
in satisfaction questionnaires and whether it was reasonable to create a pooled estimate of satisfaction
scores after TKR. Additionally, each of the satisfaction questionnaires were assessed for evidence of
content validity, which would provide insight to the construct of patient satisfaction. A PDF version of
the published manuscript can be found in Appendix 6. The permissions for use of the PDF manuscript
can be found at the end of Appendix 6.

5.2 Published manuscript
ABSTRACT
Objective: Patient satisfaction is considered an important outcome measure after TKR, but the construct
is complex. There is large variation both in how satisfaction is measured and estimates of the proportion
of people who are satisfied after surgery. The aim of this systematic review was to i) evaluate the
proportion of people reported to be satisfied after total knee replacement for osteoarthritis; and ii)
assess the content validity of the utilised satisfaction measures.
Methods: We searched four literature databases with search phrases ‘Total Knee Arthroplasty’ OR ‘Total
Knee Replacement’ AND ‘Patient satisfaction’ for studies that measured satisfaction at least 6 months
post-unilateral primary TKR for knee osteoarthritis. Identified studies were assessed for risk of bias, and
studies at high risk of bias were excluded (PROSPERO: CRD42017058936). Meta-analysis was not
appropriate due to the heterogeneity in satisfaction instruments, thus satisfaction scores were

72

described. The content validity of satisfaction questionnaires was assessed using the COnsensus-based
Standards for the selection of health status Measurement Instruments criteria.
Results: The present review found heterogeneity in the satisfaction questions used, as well as the
satisfaction estimates from the various studies. Only two satisfaction instruments were relevant for a
TKR population and both failed assessment for content validity due to lack of patient involvement
during development and testing in accordance with the COnsensus-based Standards for the selection of
health status Measurement Instruments criteria.
Conclusion: Future research should focus on qualitative methods to elicit patients’ perspectives of
satisfaction to build theoretical understanding.
INTRODUCTION
TKR surgery is considered the gold standard treatment for end stage knee osteoarthritis (OA) due to its
cost-effectiveness (Higashi & Barendregt, 2011) and high rates of symptomatic and functional
improvement (Ethgen et al., 2004). However, despite near-flawless surgical procedures, up to 30% of
people fail to have clinically meaningful improvements in pain and disability levels post-operatively
(Nashi et al., 2015). These rates of poor response highlight the importance of appropriately determining
and measuring success with this procedure to facilitate improvement in outcomes.
The lack of concordance between the surgeon’s and patient’s appraisals of the intervention (Brokelman
et al., 2003; Janse et al., 2004) underscores the importance of understanding the success of a TKR from
the patient’s perspective. As such, the Osteoarthritis Research Society International (OARSI) has
identified cut points of patient-reported changes in pain and function as valid and reliable markers of
response to TKR (Pham et al., 2003). In addition to this, patient satisfaction is considered an important
outcome measure post-TKR, as endorsed by a patient and surgeon derived Delphi study conducted by
the Outcome Measures in Rheumatology (Singh et al., 2017).
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Despite the importance of measuring patient satisfaction as a reflection of the value of the orthopaedic
intervention, the satisfaction instruments and quantification methods used after TKR are highly
heterogeneous (Kahlenberg et al., 2018). A previous systematic review (Kahlenberg et al., 2018)
investigated the available literature on satisfaction after TKR and found only 13% of the included studies
used a satisfaction instrument which had demonstrated some form of validity. Further, 21.2% did not
define how they measured satisfaction, and the remaining 65.8% drew on a variety of questions and
quantification methods to measure this construct (Kahlenberg et al., 2018). These observations may
explain why satisfaction estimates have been reported to vary extensively, from as high as 99% (Healy et
al., 2002), to findings as low as 70% (Bourne et al., 2010; Petersen et al., 2015). The reasons for such
heterogeneity have not been rigorously investigated; however, a recent study (Clement et al., 2018b)
indicates the importance of how the satisfaction questions are framed. The authors found the focus of
the satisfaction question (such as general satisfaction as compared to satisfaction with recreational
activities) significantly affected the rates of satisfaction by as much as 10% (Clement et al., 2018a).
These findings highlight the importance of understanding the different aspects of satisfaction. According
to satisfaction theory, satisfaction is multifactorial and includes numerous variables that are likely to
contribute to a patient’s appraisal (Batbaatar et al., 2015). When considering the complexity of
satisfaction theory in combination with the heterogeneity and lack of validation of the commonly used
satisfaction instruments, it is not possible for researchers and clinicians to have an understanding of
what is actually being captured by the various instruments.
To create certainty around what is being measured by PROMs, including those assessing satisfaction,
confirmation of content validity is essential (Terwee et al., 2018). Content validity is the degree to which
the content of a PROM is an adequate reflection of the construct to be measured, and is considered the
most important measurement property of a PROM (Terwee et al., 2018). Content validity comprises
three key aspects: content relevance (all items should be relevant for the construct of interest), content
comprehensiveness (no key aspects of the construct should be missing), and content comprehensibility
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(the items should be understood by patients as intended) (Terwee et al., 2018). To achieve these three
key aspects of content validity, the involvement of the patient in PROM development is essential. This
includes patient involvement in theory development, item development, and item testing in terms of
understanding of content and response categories.
To facilitate a better and more consistent understanding of patient satisfaction, the aims of this review
were therefore to i) evaluate the proportion of people reported to be satisfied after TKR for
osteoarthritis; and ii) assess the content validity of the utilised satisfaction measures.
METHODS
The review protocol was prospectively registered on PROSPERO (CRD42017058936) and reported
according to PRISMA guidelines (Moher et al., 2009). Assessment of content validity of measures was
additional to this protocol as the need for this aspect became apparent during the review process.
Literature search
We developed an electronic search strategy (see Appendix 7)# of all available data from inception until
September 2018 to identify eligible studies in the MEDLINE, EMBASE, CINAHL databases and the
Cochrane Database of Registered Trials. We searched the databases using the following terms: ‘Total
Knee Arthroplasty’ OR ‘Total Knee Replacement’ AND ‘Patient satisfaction’ and imported retrieved titles
and abstracts into the Endnote software (Clarivate Analytics, Philadelphia, PA, USA) and removed
duplicates.

75

Study selection
The inclusion criteria (see Table 5.1) were devised by the research team with clinical and research
expertise in TKR (AS, MD, PC); and systematic reviews (AS, PK, RF, SB). Titles and abstracts were
uploaded into Covidence (Covidence, Melbourne, Victoria, Australia) to facilitate the screening process.
Two reviewers (SB, RF) independently screened titles and abstracts for inclusion. Where information
was not explicitly presented in the title and abstract e.g. unilateral versus bilateral TKR, the full text
article was retrieved for screening. Full text articles were independently screened by three authors (SB,
RF, NK). Disagreements were resolved by consultation with the other authors until consensus was
reached. Given the volume of papers requiring screening, if the information to meet inclusion was not
reported in the full text article, the articles were excluded without contacting the study authors.
Table 5.1. Inclusion criteria
Criteria
Definition/justification
Unilateral, primary total We included studies in which participants underwent TKR. We
knee replacement
excluded studies in which participants underwent unicompartmental
knee replacement as satisfaction levels may differ significantly
between patients with unicompartmental and TKR (Baker et al.,
2007).
We included studies where <5% of participants underwent
simultaneous bilateral TKR*. This is because satisfaction levels may
be significantly different among people who receive a unilateral
versus simultaneous bilateral TKR (Lim et al., 2015). Studies involving
participants undergoing their second primary TKR were included.
Where it was unclear whether the bilateral TKRs were simultaneous
or staged, it was assumed that they were simultaneous.
We included studies where <5% of participants underwent revision
TKR. This is because satisfaction levels may be significantly different
among people who receive a primary versus revision TKR (Greidanus
et al., 2011).
The 5% cut-off enabled us to include relevant studies where 95% of
participants met our criteria. We anticipated that a 5% threshold
would not significantly impact satisfaction outcomes reported in this
review.
Total knee replacement for We included studies where <5% of participants underwent TKR for
osteoarthritis of the knee
pathologies other than osteoarthritis. This is because the concerns
and priorities of patients undergoing TKR differ according to their
underlying diagnosis and the satisfaction levels may be significantly
different between people undergoing TKR for osteoarthritis versus
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Criteria

Definition/justification
other pathology (Bullens et al., 2001). Accordingly, we excluded
studies that did not explicitly state the reason for performing TKR.

Satisfaction measured ≥6 We included studies that assessed satisfaction ≥6 months post-TKR
months post-operatively
in order to capture satisfaction with outcome rather than process of
care, and in light of evidence that 6 months would be a sufficient
minimum time-frame in which to assess satisfaction given the
majority of improvement in function after TKR takes place in the first
6 months post-surgery (Kennedy et al., 2008).
Satisfaction with total knee We excluded studies that assessed satisfaction with the process of
replacement outcome
care, as this is a different construct to satisfaction with treatment
outcome. We also excluded studies that did not include a measure of
satisfaction with treatment outcome, but instead, inferred patient
satisfaction from changes in knee pain or function following TKR
(Blackburn et al., 2012).
Quantitative studies

We excluded any qualitative studies as our aim was to quantify
satisfaction with TKR.

Original, full text articles

We excluded review papers and conference abstracts.

Articles written in English

Given the large scope of this review, for pragmatic reasons we
excluded studies that were not written in English

Assessment of methodological quality
Two reviewers (SB and NK) independently assessed risk of bias using a purposely adapted tool based on
an existing tool for assessing risk of bias in prevalence studies (Hoy et al., 2012). The existing tool was
modified to accommodate the range of study designs included in this review such as prospective cohort
studies, retrospective studies of registry data and randomised control trials. The adapted tool comprises
ten domains; each domain was scored as low or high risk of bias (see Appendix 8). Of the ten
assessment items, seven were ‘asterisked’, which indicated immediate exclusion of a study with failure
of any of these items (see Appendix 8). Studies meeting all seven asterisked items were included in the
review, with studies that failed any of the remaining three non-asterisked items considered to be
moderate risk. The risk of bias tool was piloted using studies that did not meet the inclusion criteria to
ensure familiarity and consistency of use. The two reviewers resolved disagreements by consultation
until arriving at a consensus decision.
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Data extraction
Two reviewers (SB, NK) independently extracted data from each study using a standardised extraction
sheet. Data extracted included characteristics of the study (geographical location, sample size);
characteristics of the participants (age, percentage female); characteristics of the outcomes (satisfaction
measure, duration of follow-up); and satisfaction outcome scores. Data extraction sheets from the two
reviewers were compared for consistency and accuracy.
Data synthesis and analysis
Description of satisfaction after TKR
Given the multiple ways in which satisfaction was measured the authorship team took various steps to
extract percentage satisfied from each study included in the review, which are detailed in Table 5.2.
Given the heterogeneity of the satisfaction instruments, it was not appropriate to meta-analyse the
results (Higgins & Green, 2011). Therefore, the satisfaction results of each paper are displayed in a
forest plot with corresponding description.
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Table 5.2. Method of extracting percentage satisfied
Study reporting method
Means and SD, or proportion values of
categorical satisfaction scales
Visual analogue scales reported

Only medians reported
Likert Scales
Knee Society Knee Score Satisfaction
scale (Noble et al., 2012). Total score of
40 from 5 items each with a maximum
score of 8
The Self-Administered Patient
Satisfaction Scale for Primary Hip and
Knee Arthroplasty (Mahomed et al.,
2011). The items are scored on a 4point Likert scale, with four response
options: 25pts (very dissatisfied), 50pts
(somewhat dissatisfied), 75pts
(somewhat satisfied), or 100pts (very
satisfied), which are averaged to give a
total score.
Multiple satisfaction questions under
the one questionnaire
Papers reporting multiple follow-ups

Papers only reporting satisfaction
outcomes for subgroups of the sample

Approach to extract percentage satisfied
Percentage satisfied was derived from the sample size
A satisfaction threshold was chosen based on the
‘smile face’ scale, where the point at which the face
begins to smile was considered to be ‘satisfied’ (see
Figure 1); in a 1 – 10 scale, a score of 7 or more was
chosen; in a 1 – 5 scale, 4 or more was chosen.
The percentage of satisfied people was derived by
calculating the number of people in the sample who
had scores above the appropriate threshold for the
data reported. This was achieved by converting the
difference between the sample mean and the
threshold into a z-score (the number of SD the
threshold was away from the mean). The z-score was
then converted to a percentile using the NORMDIST
function in Excel v16.11 (Microsoft Corp, Redmond,
WA, USA)
An approximation of mean values was derived from the
median range and sample size using the method of
Hozo et al. (2005) to attain the percentage satisfied
Outcomes of ‘satisfied’ or ‘very satisfied’ was regarded
as a satisfied outcome
A threshold of 28 was selected to indicate satisfaction.
This represented a minimum of four satisfied answers
and one neutral answer across the five satisfaction
items.
A threshold of 68 was selected. The sum score of 68
represented three somewhat satisfied and one
somewhat dissatisfied responses.

Where possible, these were individually reported as
well as reporting a composite score
The time point closest to 12 months was selected to be
included in the review, based on evidence that this is
when maximum improvement in pain and function is
attained (Williams, Blakey et al., 2013).
These subgroup scores were combined into one total
group summary score.
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Figure 5.1. 0–10 Smile face satisfaction scale
Assessment of content validity
Studies included in the review were assessed as to whether a citation was provided for the satisfaction
instrument used. The citations were evaluated according to their support for content validity of the
satisfaction measure, in terms of either a development study or secondary content validity study. In
addition, a specific search strategy was developed to retrieve any studies of content validity for specific
satisfaction instruments used by studies in this review, which was approved by the university librarian
(see Appendix 9).
Content validity of satisfaction measures was evaluated using the COnsensus-based standards for the
selection of health Status Measurement INstruments (COSMIN) content validity assessment checklist.
The COSMIN methodology details that strong evidence of good content validity is achieved through
adequate content relevance, comprehensiveness, and comprehensibility. For a PROM to be assessed on
these three aspects, the COSMIN methodology has expanded them to create the ten criteria for good
content validity, which includes five items under ‘relevance’, one item under ‘comprehensiveness’, and
four items under ‘comprehensibility’ (see column 1 of Tables 5.4a and 5.4b). To assess whether these
ten criteria have been met, the COSMIN methodology details a systematic three step process, whereby
the final stage rates the PROM against the ten criteria. Single questions used by studies that were
unsupported by the literature could not be assessed for evidence of content validity, in accordance with
the COSMIN assessment. This process was conducted by two authors (AS and NK).
The first phase of this process involved assessment of any development study of the satisfaction
measure against steps 1a and 1b in the COSMIN assessment (see Appendix 10). Any further content
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validity studies in addition to development studies were assessed against steps 2a – 2e (see Appendix
11). Step 3 was a final appraisal of the ten criteria for good content validity. Step 3 involved appraising
the development study, the content validity study (if available) as well as the reviewers’ opinion against
the ten criteria for good content validity (see column 5 of Tables 5.4a and 5.4b).
RESULTS
Literature search and risk of bias assessment
Our search strategy identified a total of 5824 records of which 2828 records were non-duplicates. After
screening of titles and abstracts, 546 papers remained for full text screening. Following this, we
excluded a further 346 articles leaving 152 articles for analysis of risk of bias. Forty-three articles passed
the risk of bias assessment to be included in this systematic review (see Figure 5.2), with 35 considered
moderate risk due to failing one or more of the non-asterisked risk of bias items and eight considered
low risk (see Appendix 12).
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Figure 5.2. Study selection flow diagram
Study characteristics
Individual study characteristics are presented in Table 5.3.
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Table 5.3. Study characteristics
Study

Year

Country

Ali et al. (2016)

2016

Sweden

Mean age
(SD)
68.5 (4)

Design
RCT

Sample
size
74

21

Ali et al. (2017)

2017

Sweden

72.9 (9.7)

RCT

186

16

Aunan & Röhrl
(2018)
Baker et al.
(2007)

2018

Norway

69.3 (7.4)

129

73

2007

England and
Wales

70.8 (9.4)

Prospective
cohort
Retrospective
cohort

8231

4675

Blyth et al. (2015)

2015

Scotland

65.5

Prospective
cohort

198

116

Boese et al.
(2011)

2011

USA

64

Retrospective
cohort

128

90

Clement et al.
(2018b)

2018

United
Kingdom

68.6 (9.3)

Retrospective
cohort

1255

757

83

Female (n)

Satisfaction question

Construct

Degree of satisfaction with
the operated knee: ‘very
satisfied’, ‘satisfied’,
‘uncertain’, ‘dissatisfied’.
Degree of satisfaction with
the operated knee: ‘very
satisfied’, ‘satisfied’,
‘uncertain’, ‘dissatisfied’.
Patient satisfaction
measures on a VAS.
‘Are you satisfied with your
knee replacement?’: ‘yes’,
‘no’ and ‘not sure’.
Overall satisfaction: ‘very
satisfied’, ‘satisfied’, ‘don’t
know’, ‘unsatisfied’, ‘very
unsatisfied’.
‘How happy are you with
your implanted knee?’:
measured on a scale of 1–5
where 1 = completely
dissatisfied to 5 =
completely satisfied.
‘How satisfied are you with
the results of your knee
replacement surgery?’ ‘Very
satisfied’, ‘somewhat
satisfied’, ‘somewhat

Satisfaction with
the operated knee
Satisfaction with
the operated knee
Satisfaction
Satisfaction with
the operated knee
Satisfaction

Satisfaction with
the operated knee

Satisfaction with
the operated knee

Study

Year

Country

Mean age
(SD)

Design

Sample
size

Female (n)

Collados-Maestre
et al. (2016)

2017

Spain

71.2 (6.4)

Prospective
cohort

237

164

Collins et al.
(2017)

2017

USA

69.5 (8.5)

Prospective
cohort

633

375

Culliton et al.
(2018)
Dailiana et al.
(2015)

2018

Canada

63.5 (8)

345

221

2015

Greece

69.2 (6.7)

Prospective
cohort
Prospective
cohort

204

162

84

Satisfaction question
dissatisfied’, and ‘very
dissatisfied’.
‘Patient satisfaction was
evaluated yearly on a 5point Liker scale’ ‘very
satisfied’, ‘satisfied’,
‘neutral’, ‘dissatisfied’, and
‘very dissatisfied’.
‘How satisfied are you with
the results of your knee
replacement surgery?’ ‘very
satisfied’ ‘somewhat
satisfied’ ‘somewhat
dissatisfied’ and ‘very
dissatisfied’.
Patient Acceptable
Symptom State.
Patient satisfaction with the
results of TKR was assessed
in three aspects: overall
satisfaction, satisfaction
with pain relief, and
satisfaction with functional
improvement/ability to
perform daily activities.
Patients were categorised as
very/mostly satisfied,
somewhat satisfied, and
dissatisfied. (modified SelfAdministered Patient
satisfaction Scale).

Construct

Satisfaction with
the operated knee

Satisfaction with
the operated knee

Satisfaction with
symptoms
Satisfaction
Satisfaction with
function
Satisfaction with
pain relief

Study

Year

Country

Escobar et al.
(2013)
Gaillard et al.
(2017)

2013

Spain

Mean age
(SD)
71.4 (6.9)

Design

2017

Germany

72.7

Gandhi et al.
(2007)

2007

Canada

69.2 (8.8)

Prospective
cohort

87

56

Genet et al.
(2008)
Gildone et al.
(2005)

2008

France

71.7 (7)

45

28

2005

Italy

74.1 (4.8)

Prospective
cohort
Prospective
cohort

56

39

Giurea et al.
(2016)
Healy et al.
(2002)

2016

Austria

66 (NA)

86

48

2002

USA

69.9 (8.7)

Prospective
cohort
Prospective
cohort

159

-

Hinarejos et al.
(2016)

2016

Spain

72.2 (7)

Prospective
cohort

474

360

Kawakami et al.
(2015)

2015

Japan

74.3 (7.8)

Prospective
cohort

48

25

Khuangsiriku et
al. (2016)
Kim, Cho et al.
(2009)

2016

Thailand

76.9 (7.4)

144

130

2009

Korea

68.5 (5.6)

Prospective
cohort
Prospective
cohort

186

177

Prospective
cohort
Retrospective
cohort

Sample
size
912

641

1059

650

85

Female (n)

Satisfaction question
Patient Acceptable
Symptom State.
Not specified. ‘Very
satisfied’, ‘satisfied’,
‘disappointed’.
Are you satisfied with your
limb alignment? ‘Yes’ or
‘no’.
Patient satisfaction
measured on a VAS (0–100).
Satisfaction questionnaires.
No response categories
provided.
Satisfaction with response
categories: ‘yes’ or ‘no’.
Patient satisfaction
measured with response
categories: ‘yes’ or ‘no’.
Satisfaction measured on a
VAS (0 = absolutely
dissatisfied, 10 = absolutely
satisfied).
Satisfaction domain of the
new Knee Society Knee
Scoring System
questionnaire.
The Self-Administered
Patient Satisfaction Scale.
British Orthopaedic
Association Patient
Satisfaction Score.

Construct
Satisfaction with
symptoms
Satisfaction
Aesthetics
Satisfaction
Satisfaction
Satisfaction with
the operated knee
Satisfaction with
the operated knee
Satisfaction

Composite

Composite
Satisfaction

Study

Year

Country

Li et al. (2012)

2012

China

Mean age
(SD)
67.2 (7.2)

Design

Liebs et al. (2010)

2010

Germany

69.8 (7.9)

RCT

136

114

Liebs et al. (2012)

2012

Germany

69.8 (8.1)

RCT

158

133

Lizaur-Utrilla et
al. (2016)

2016

Spain

69.7 (5.9)

Prospective
cohort

192

127

Mannion et al.
(2009)

2009

Switzerland

67 (9)

Prospective
cohort

112

7

Matthews et al.
(2013)

2013

UK

69.2 (7.7)

Prospective
cohort

34

20

Mooney et al.
(2016)

2016

Australia

68 (11.3)

Crosssectional

67

43

Murphy et al.
(2014)

2014

Australia

70.8 (9.9)

RCT

40

25

Retrospective
cohort

Sample
size
130

97

86

Female (n)

Satisfaction question
The British Orthopaedic
Association Patient
Satisfaction Score.
Total Hip Arthroplasty
Outcome Evaluation
Questionnaire.
Total Hip Arthroplasty
Outcome Evaluation
Questionnaire.
Satisfaction measured with
response categories: ‘very
satisfied’, ‘satisfied’,
‘neutral’, ‘dissatisfied’, ‘very
dissatisfied’.
Satisfaction with surgery
measured with the response
categories: ‘very satisfied’,
‘somewhat satisfied’,
‘somewhat dissatisfied’,
‘very dissatisfied’.
Patient satisfaction
measured on a 10-point
VAS.
Knee Society Score
containing post-operative
satisfaction scores.
Satisfaction with pain relief,
physical function and overall
outcome measured on a
VAS (0 = completely
unsatisfied to 10 =
completely satisfied).

Construct
Satisfaction
Satisfaction with
the operated knee
Satisfaction with
the operated knee
Satisfaction with
the operated knee

Satisfaction with
surgery

Satisfaction
Satisfaction
Satisfaction with
function

Study
Nilsdotter et al.
(2009a)

Year
2009

Country
Sweden

Mean age
(SD)
72 (8)

Design
Crosssectional

Sample
size
87

Female (n)
50

Petersen et al.
(2015)

2015

Denmark

65 (6.3)

Crosssectional

215

139

Pulavarti et al.
(2014)

2014

UK

69.9 (8.3)

RCT

126

68

Ranawat et al.
(2017)
Robertsson et al.
(2000)

2017

USA

71 (7.3)

193

138

2000

Sweden

-

Prospective
cohort
Crosssectional

-

-

87

Satisfaction question
Satisfaction with result in
general measured on 5point Likert scale from
‘totally satisfied’ to ‘very
dissatisfied’.
Questions about satisfaction
in relation to pain relief;
symptom relief;
improvement in activities of
daily living; and
improvements in sport and
recreational function.
Dimensions measured on 5point Likert scale from
‘totally satisfied’ to ‘very
dissatisfied’.
Satisfaction with surgery
measured with response
categories: ‘very satisfied’,
‘satisfied’, ‘not completely
satisfied’, ‘not satisfied’.
Satisfaction measured with
response categories:
‘excellent’, ‘good’, ‘fair’,
‘poor’.
Satisfaction measured on a
VAS (0–10).
Satisfaction with the
operated knee measured
with response categories:
‘very satisfied’, ‘satisfied’,
‘uncertain’, ‘dissatisfied’.

Construct
Satisfaction
Satisfaction with
function (activities
of daily living and
sports and
recreation)
Satisfaction with
symptoms

Satisfaction with
surgery

Satisfaction

Satisfaction
Satisfaction with
the operated knee

Study

Year

Country

Stickles et al.
(2001)

2001

USA

Mean age
(SD)
69.9(11.9)

Design

Sun et al. (2012)

2012

China

64.7 (4.4)

RCT

132

80

Von Keudell et al.
(2014)

2014

USA

62.6
(11.2)

Crosssectional

245

165

Walker et al.
(2018)

2018

UK

68.9 (9.6)

Retrospective
cohort

2578

1396

Warner et al.
(2017)

2017

UK

73.1 (8.7)

Prospective
cohort

1151

653

Crosssectional

Sample
size
1011

637

88

Female (n)

Satisfaction question

Construct

‘How satisfied are you with
the results of your joint
replacement?’: ‘very
satisfied’, ‘somewhat
satisfied’, ‘neutral’,
‘somewhat dissatisfied’,
‘very dissatisfied’.
Satisfaction (reported as %
satisfied).
Satisfaction in respect to
pain, motion, daily living
function, return to sport
activities and ability to
kneel. Each dimension
measured on a VAS (0 = not
satisfied, 10 = very
satisfied).
‘How satisfied are you with
the results of your knee
replacement surgery’ ‘very
satisfied’, ‘somewhat
satisfied’, ‘somewhat
dissatisfied’, and ‘very
dissatisfied’.
‘Individuals were asked to
state how satisfied they felt
with their total joint
replacement using an
ordinal scale’ ‘very satisfied’,
‘not very satisfied’, and
‘dissatisfied’.

Satisfaction with
the operated knee

Satisfaction
Composite

Satisfaction with
the operated knee

Satisfaction with
the operated knee

Study
Williams, O’Brien
et al. (2013)

Year
2013

Country
UK and
Ireland

Mean age
(SD)
70.9 (8.6)

Design
Prospective
cohort

Sample
size
486

89

Female (n)
314

Satisfaction question
‘How do you feel overall
about your replaced joint?’
‘very happy’, ‘happy’, ‘OK
(not perfect)’, or ‘never
happy’.

Construct
Satisfaction with
the operated knee

Satisfaction estimates
Due to the heterogeneity in the focus of the satisfaction questions used by the studies, results were
grouped into ‘like’ constructs. Composite scales consisting of questions with different foci of satisfaction
are reported as composite, and also as single items under specific constructs where possible (see Figure
5.3).
Single item satisfaction questions
The construct ‘Satisfaction with the operated knee’ included all questions that asked about satisfaction
with the total joint replacement (TJR), TKR, operated knee, or surgery on the operated knee. Eighteen
studies were included under this construct and the proportion satisfied ranged from as high as 97% (CI
90 to 100) to as low as 69% (CI 60 to 77). Two studies used a question which is part of the multi-domain
Total Hip Arthroplasty Outcome Evaluation Questionnaire (THAOEQ) (Liebs et al., 2010, 2012). Thirteen
studies provided no citation in support of the single item question used (Ali et al., 2016, 2017; Baker et
al., 2007; Boese et al., 2011; Collins et al., 2017; Giurea et al., 2016; Healy et al., 2002; Lange et al., 2018;
Robertsson et al., 2000; Stickles et al., 2001; Walker et al., 2018; Warner et al., 2017; Williams, O’Brien
et al., 2013), while 3 studies cited another study that had utilised the same single item question
(Clement et al., 2018b; Collados-Maestre et al., 2016; Lizaur-Utrilla et al., 2016); however, there was no
further citation to support the validity of these questions.
The construct ‘Satisfaction’ included all questions that did not focus on any particular aspect of
satisfaction. Of the 17 studies included, the proportion satisfied ranged from as high as 99% (CI 96 to
100) to as low as 73% (CI 58 to 85). One study used a question that was an item from the SAPSS
(Dailiana et al., 2015), and two used an item from the surgeon-completed multi-domain British
Orthopaedic Association (BOA) grading system (Kim, Cho et al., 2009; Li et al., 2012). Of the remaining
studies, 13 provided no citation in support of the single-item question used (Aunan & Röhrl, 2018; Blyth
et al., 2015; Chinnappa et al., 2017; Gaillard et al., 2017; Genet et al., 2008; Gildone et al., 2005;
Hinarejos et al., 2016; Matthews et al., 2013; Murphy et al., 2014; Nilsdotter et al., 2009b; Pulavarti et
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al., 2014; Ranawat et al., 2017; Sun et al., 2012), and one study provided a citation that had no evidence
of satisfaction content (Mooney et al., 2016).
The construct ‘Satisfaction with function’ included all questions that asked about satisfaction with
function, ADLs, sport, or recreation. The proportion satisfied from the three studies included ranged
from 39% (CI 29 to 50) to 89% (CI 84 to 93) to. One study used an item from the SAPSS (Dailiana et al.,
2015), the remaining two studies used single items with no supporting citation (Murphy et al., 2014;
Nilsdotter et al., 2009b).
The construct ‘Satisfaction with pain relief’ included all questions that asked about satisfaction with pain
relief. Three were included and ranged from 90% (CI 76 to 97) to 84% (CI 78 to 89). One study cited a
questionnaire, the SAPSS (Dailiana et al., 2015), while the remaining two studies did not have a
supporting citation for their single item question (Murphy et al., 2014; Nilsdotter et al., 2009b).
The construct ‘Satisfaction with symptoms’ included all questions that asked about satisfaction with
symptoms. Three were included and ranged from 85% (CI 76 to 92) to 72% (CI 67 to 77). Two studies
used a question previously considered as a Patient Acceptable Symptom State (PASS) estimate (Culliton
et al., 2018; Escobar et al., 2013). The remaining study did not provide a citation in support of the single
item question (Nilsdotter et al., 2009b).
The construct ‘Satisfaction with aesthetics’ included questions that asked about the visual appearance
of the knee. Only one study was included, which reported a satisfaction rate of 77% (CI 67 to 85), and
did not provide a citation in support of the single item question (Gandhi et al., 2007).
The construct ‘Satisfaction with surgery’ included all questions that asked about satisfaction with the
surgery but did not have reference to knee TJR, TKR, or operated knee. Two studies were included and
ranged from 90% (CI 83 to 95) to 64% (57 to 71), neither of which provided a citation in support of the
single item questions (Mannion et al., 2009; Petersen et al., 2015).
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Composite scores
Three studies used composite instruments of items covering different components of satisfaction, with
satisfaction estimates ranging from 88% (CI 83 to 92) to 60% (45 to 74). One study used the five-item
satisfaction component of the New Knee Society Knee Scoring System (KSKSS) (Kawakami et al., 2015)
which covers satisfaction with pain level while sitting, pain level while lying in bed knee function while
performing light household duties, and knee function while performing leisure recreational activities.
One study used the four-item SAPSS (Khuangsirikul et al., 2016) covering overall satisfaction with
surgery, satisfaction with pain relief, satisfaction with home and yard work, and satisfaction with
recreational activities, and one study reported an unreferenced composite score of five items including
satisfaction in respect to pain, motion, daily living function, return to sport activities, and ability to kneel
(Von Keudell et al., 2014).
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Figure 5.3. Proportion of patients satisfied after TKR. ES = effect size (in this case, proportion satisfied)
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Assessment of content validity
Of the 43 articles included in the review, 15 provided a citation for the satisfaction instrument used. Of
these, only nine studies, using a total of six satisfaction instruments, had a citation in support of content
validity, in the form of a development study. These instruments included BOA, the new KSKSS, THAOEQ,
and SAPSS, and questions previously considered indicators of PASS. The latter were excluded from
further assessment as they pertain to current symptom state rather than to aspects related to TKR per
se (Tubach et al., 2007). The BOA was excluded as it is completed by the surgeon and therefore not a
PROM (Aichroth et al., 1978). The THAOEQ was excluded as it was designed for a total hip replacement
population rather than a TKR population (Katz et al., 1995), and in accordance with COSMIN criteria of
‘relevance’ cannot be considered for assessment of content validity (Terwee et al., 2018). Further, the
extent of development for the THAOEQ was poor and did not include patient appraisal (Katz et al.,
1995). An additional search was conducted for the SAPSS and new KSKSS to retrieve any further
development or content validity studies (see Appendix 3), but none were identified. Both of these
instruments were then assessed for content validity as per the COSMIN criteria (see Tables 5.4a and
5.4b and Appendices 10 and 11).
Two development studies were retrieved for SAPSS: an abstract from 1998 (Mahomed et al., 1998) and
a full text article from 2011 (Mahomed et al., 2011). Both of these studies failed to demonstrate all
three key aspects of content validity (see Table 5.4a). Although a Delphi panel of experts was used for
development of the SAPSS, this did not include patient input, which is required for content validity.
Reviewer rating of the instrument passed relevance and comprehensibility. The overall rating was a low
quality PROM (see Table 5.4a). One development study was retrieved for the new KSKSS (Noble et al.,
2012) and this study failed to demonstrate all three key aspects of content validity. Although the new
KSKSS did have patient input in its development, this did not include the satisfaction items (Noble et al.,
2012). The five satisfaction items of the new KSKSS were based on the four-item SAPSS, which as
previously described did not include patient appraisal. Reviewer rating of the instrument passed
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relevance and comprehensibility. The overall rating was a low quality PROM (see Table 5.4b). Overall,
none of the satisfaction instruments included in the review had adequate evidence of content validity.
Table 5.4a. Content validity assessment of the SAPSS

Self-administered patient
satisfaction scale
Relevance
1. Are the items relevant
to the construct of
interest?
2. Are the included items
relevant for the target
population of
interest?
3. Are the included items
relevant for the
context of interest?
4. Are the response
options appropriate?
5. Is the recall period
appropriate?
Relevance rating
Comprehensiveness
6. Are all key concepts
included?
Comprehensiveness rating
Comprehensibility
7. Are the PROM
instructions
understood by the
population of interest
as intended?
8. Are the PROM items
and response options
understood by the
population of interest
as intended?
9. Are the PROM items
appropriately
worded?
10. Do the response
options match the
question?
Comprehensibility rating
Content validity rating

PROM
development
Study 1
Development
study
(Mahomed
et al., 1998)
-

PROM
development
Study 2
Development
study
(Mahomed et
al., 2011)
-

Content
validity
study
NA

Rating of
reviewers

-

-

+

+

+

+

-

-

+

-

-

?

-

-

NA

+
-

±

Low

-

-

NA

-

-

Low

-

-

±
-

Low
Low

+/ -/ ?

Overall
rating per
PROM
+/ -/ ±

+

Quality of
evidence
High,
moderate,
low, very
low

+
+

-

NA

95

+

Table 5.4b. Content validity assessment of the new KSKSS

Satisfaction domain of the
New Knee Society Knee
Scoring System
Relevance
1. Are the items relevant
to the construct of
interest?
2. Are the included items
relevant for the target
population of interest?
3. Are the included items
relevant for the
context of interest?
4. Are the response
options appropriate?
5. Is the recall period
appropriate?
Relevance rating
Comprehensiveness
6. Are all key concepts
included?
Comprehensiveness rating
Comprehensibility
7. Are the PROM
instructions
understood by the
population of interest
as intended?
8. Are the PROM items
and response options
understood by the
population of interest
as intended?
9. Are the PROM items
appropriately worded?
10. Do the response
options match the
question?
Comprehensibility rating
Content validity rating

PROM
development
study
Development
Study (Noble et
al., 2012)

Content
validity study

Rating of
reviewers

Overall rating
per PROM

Quality of
evidence

NA

+/ -/ ?

+/ -/ ±

High,
moderate,
low, very low

-

+

-

+

+

+

-

+

-

?

-

NA

+
-

±

Low

-

NA

-

-

Low

±
-

Low
Low

-

+
+

-

NA
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+

DISCUSSION
The aims of this review were to evaluate rates of patient-reported satisfaction after TKR for OA across
the literature, and to assess the content validity of the satisfaction measures utilised in evaluated
studies. The results demonstrate heterogeneity in not only the focus of the satisfaction questions, but
also the estimate of the proportion satisfied across studies.
From the 43 included studies, eight satisfaction constructs were identified. In addition to heterogeneity
in the satisfaction question used, heterogeneity in the estimate of satisfaction was also observed within
constructs; most notably 39% (CI 29 to 50) compared to 89% (CI 84 to 93) in satisfaction with function.
Due to the heterogeneity in satisfaction questions, it was not possible to pool all estimates, as per the
Cochrane guidelines for systematic reviews (Higgins & Green, 2011). Cochrane states that in the absence
of longitudinal evidence of correlation of two or more PROMs, data pooling should not be conducted,
but instead, grouping of like constructs as decided intuitively by the authorship team (Higgins & Green,
2011). These findings are in alignment with the results of Kahlenberg et al. (2018) who also reported
heterogeneous methods of measuring patient satisfaction after TKR (Kahlenberg et al., 2018).
The present review extends that of Kahlenberg et al. (2018) by evaluating the evidence for content
validity of the utilised instruments. Two satisfaction instruments (SAPSS and new KSKSS) were cited by
Kahlenberg et al. (2018) as being validated, but this was only in reference to construct validity, defined
as the degree to which the scores of a PROM are consistent with hypotheses, based on the assumptions
that the PROM validity measures the construct to be measured (Terwee et al., 2018), or structural
validity, which relates to how well the PROM scores reflect the dimensionally of the construct (Terwee
et al., 2018), not content validity. These two instruments were specifically evaluated for evidence of
content validity in this current review, and no evidence for content validity was identified. Although
reviewer ratings determined that both instruments had reasonable content relevance and
comprehensiveness, the lack of patient involvement in the development of these instruments is a key
concern for content validity.
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Without patient consultation it is difficult to know whether these instruments include relevant items to
accurately capture an individual’s satisfaction with their TKR, whether they capture all aspects of
satisfaction, nor how patients comprehend/interpret the questions. Prior to designing a PROM,
theoretical understanding of the construct of interest should be robust so to inform the content of the
instrument (Batbaatar et al., 2015; Sitzia & Wood, 1997). In the case of satisfaction, PROM development
has preceded theoretical understanding, compounding the difficulty in understanding how to measure
this construct. This leaves researchers and clinicians to make assumptions regarding what satisfaction
instruments are actually measuring. This lack of theoretical grounding in patient satisfaction
instruments is a likely contributor to the variability in satisfaction instruments and estimates.
Given the limited understanding of patient satisfaction after TKR, some authors have based the design
of satisfaction instruments on other correlates, such as improved pain or other disease-specific
questionnaires. This approach is discussed by Robertsson et al. (2000), who uses a single item question:
‘three questions were asked, including one on satisfaction regarding the operated knee with four
possible answers; 1) very satisfied, 2) satisfied, 3) uncertain, or 4) dissatisfied’. This question has not
been validated, but has been replicated in three other studies included in the present review (Ali et al.,
2016; Collados-Maestre et al., 2016; Lizaur-Utrilla et al., 2016; Robertsson et al., 2000). The authors
suggest that a strategy to overcome the lack of content validity in satisfaction instruments is to
demonstrate construct validity (Robertsson et al., 2000). However, the presence of an association
between a satisfaction instrument and other measures, such as self-reported disability or pain, does not
mean the construct of satisfaction has been adequately captured in terms of relevance and
comprehensiveness. For example, in the aforementioned study, 11% of patients chose ‘uncertain’ as the
response option, and understanding this response is difficult due to a lack of the patients’ perspective
(Robertsson et al., 2000).
The results of the present review also highlighted numerous concerns in the appropriateness and
consistency of satisfaction instruments. As mentioned earlier, the BOA, which was utilised by two
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studies (Kim, Cho et al., 2009; Li et al., 2012), is designed to be completed by the surgeon rather than
the patient, therefore this assessment cannot be considered a PROM (Aichroth et al., 1978). The
THOEQ, utilised by two studies (Liebs et al., 2010, 2012), in addition to not being relevant to the target
population, lacked any patient involvement and was only developed from the perspective of an
orthopaedic task force that aimed to design a questionnaire from a patient perspective (Katz et al.,
1995). Questions considered indicators of PASS were utilised by two studies (Culliton et al., 2018;
Escobar et al., 2013). Although development of PASS questions has included patient involvement
regarding the relevance and the external anchors of the PASS during a special interest group meeting
(Tubach et al., 2007), they pertain to current symptom state rather than to aspects related to TKR per se
(Tubach et al., 2007). Additionally, the Osteoarthritis Research Society International, which developed
the PASS, has identified problems with the consistency of the PASS question and timeline of
measurement in this population, suggesting further development studies are required (Tubach et al.,
2009). Lastly, Dailiana et al. (2015), who cited the SAPSS, modified the instrument to include only three
items of satisfaction as opposed to the four-item questionnaire designed by Mahomed (Mahomed et al.,
2011), therefore not accurately representing the original intentions of the validated instrument.
Other measures such as ‘would you recommend a joint replacement to a friend?’, ‘would you have a
joint replacement again?’, or the Forgotten Joint Score (Behrend et al., 2012) have also been considered
to reflect patient satisfaction after TKR in the literature. Although it may seem reasonable to assume
these questions would align with satisfaction, this has not been investigated in a TKR population. Patient
expectations have also been attributed to patient satisfaction after TKR (Bourne et al., 2010; Noble et
al., 2006). Despite the literature search retrieving many studies measuring expectations as a means of
gauging satisfaction, the authorship team chose not to include expectations as a measure of satisfaction
due to being under-theorised in a health care context (Batbaatar et al., 2015; Newsome & Wright,
1999). Presently, expectations are understood from their historical origins in market research, whereby
satisfaction is considered an evaluation of a purchase (Newsome & Wright, 1999). The role of
expectation theory in understanding satisfaction with TKR remains unclear.
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This review highlights a need for a better understanding of patient satisfaction after TKR, and suggests
more care should be taken in how we interpret studies that use satisfaction as an end point. Future
research should focus on conducting qualitative investigations on patient satisfaction after TKR, to build
theoretical understanding and provide strong evidence of content validity. To achieve this, researchers
may consider conducting focus groups or one-on-one interviews with patients who have undergone
TKR, who have experienced a range of satisfaction, and pain and function outcomes. This has been
demonstrated in the development of the Forgotten Joint Score, which sought patient opinion, in
addition to multidisciplinary expert opinion, in choosing the items of the instrument (Behrend et al.,
2012). The instrument was then further tested with a second group of patients to test the interpretation
of the questions, and refine the question phrasings (Robinson et al., 2018). These same methods to
achieve content validity should be applied to satisfaction instruments after TKR. A better understanding
of what patient satisfaction is and how to measure it will optimise the delivery of high-quality, patientcentred care in orthopaedics.

5.3 Chapter conclusions
The findings of this systematic review have highlighted high heterogeneity and poor evidence of content
validity in the currently used satisfaction questionnaires after TKR. It is clear that a better
conceptualisation of the construct of satisfaction is needed to understand what is being captured when
patients indicated ‘satisfied’ or ‘dissatisfied’ after TKR. To address the gaps in knowledge, the following
chapter presents a published manuscript, which has qualitatively explored what satisfaction means to
patients post-TKR, and what influences high and low satisfaction after TKR.
#

This search strategy was developed with, and approved by, the librarian at Melbourne University.
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Chapter 6: Study 2: What Influences Patient Satisfaction after TKA? A
Qualitative Investigation
6.1 Introduction
The following chapter addressed the lack of theoretical understanding of patient satisfaction that has
driven the prolific and inconsistent use of satisfaction questionnaires after TKR. As previously
highlighted in Chapters 2 and 3, the almost sole use of quantitative approaches to understanding
satisfaction has been insufficient in grappling with the complexities of this construct. Therefore, I
employed a qualitative methodology to understand (i) what does it mean to be satisfied after TKA? and
(ii) What factors influence satisfaction levels after TKA? A PDF version of the published manuscript can
be found in Appendix 13. The permission to use the published PDF version of the manuscript can be
found at the end of Appendix 13.

6.2 Published manuscript
Abstract
Background Patient satisfaction is a common measure of the success of an orthopaedic intervention.
However, there is poor understanding of what satisfaction means to patients or what influences it.
Questions/purposes Using qualitative study methodology in patients undergoing TKA, we asked: (1)
What does it mean to be satisfied after TKA? (2) What factors influence satisfaction levels after TKA?
Methods People in a hospital registry who had completed 12-month follow-up questionnaires and were
12 – 25 months post-TKA at the time of sampling were eligible (n = 121). To recruit a sample that
provided insight into a range of TKA experiences, we divided eligible candidates on the registry into
quadrants based on their responder status and satisfaction level. A responder was an individual who
experienced a clinically meaningful change in pain and/or function on the WOMAC according to the
Outcome Measures in Rheumatology-Osteoarthritis Research Society International (OMERACT-OARSI)
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responder criteria. Individuals were considered satisfied unless they indicated somewhat dissatisfied or
very dissatisfied for one or more of the four items on the Self-Administered Patient Satisfaction Scale.
From the resulting quadrants: responder satisfied, non-responder satisfied, non-responder dissatisfied,
responder dissatisfied, we identified men and women with a range of ages and invited them to
participate (n = 85). The final sample (n = 40), consisted of 10 responder satisfied, nine non-responder
satisfied, eight non-responder dissatisfied, and 13 responder dissatisfied; 71% were women, with a
mean age of 71 ± 7 years and a mean time since TKA surgery of 17 ± 2 months (range 13 to 25 months).
Interview transcripts were analysed by looking for factors in the participants’ narrative that appeared to
underscore their level of satisfaction and attaching inductive (data-derived, rather than a priori derived)
codes to relevant sections of text. Coded data from participants who reported high and low levels of
satisfaction were compared/contrasted and emerging patterns were mapped into a conceptual model.
Recruitment continued until no new information was uncovered in data analysis of subsequent
interviews, signalling to the researchers that further interviews would not change the key themes
identified and data collection could cease.
Results In those with high satisfaction levels, satisfaction was conceptualised as an improvement in pain
and function. In those with low satisfaction levels, rather than an improvement, satisfaction was
conceptualised as completely resolving all symptoms and functional limitations. In addition, we
identified three pathways through which participants reached different levels of low and high
satisfaction: (1) The full-glass pathway, characterised by no or minimal ongoing symptoms and
functional deficits, which consistently led to high levels of satisfaction; (2) the glass-half-full pathway,
characterised by ongoing symptoms and functional limitations, which led to high satisfaction; and (3)
the glass-half-empty pathway, also characterised by ongoing symptoms and functional limitations,
which led to low satisfaction levels. The latter two pathways were mediated by three core mechanisms
(recalibration, reframing valued activities, and reconceptualisation) influenced either positively or
negatively by (1) a persons’ thoughts and feelings such as optimism, self-efficacy, pain catastrophising,
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external locus of control; and (2) social and contextual factors such as fulfilment of social roles,
therapeutic alliance, lack of family/social support.
Conclusions This qualitative study suggests that for preoperative patients in whom unrealistically high
hopes for complete symptom resolution and restoration of functional capacity persists, it may be
appropriate to direct them away from TKA due to the risk of low satisfaction. For postoperative patients
troubled by ongoing symptoms or functional limitations, clinicians may improve levels of satisfaction by
targeting the three core mechanisms (recalibration, reframing valued activities, and
reconceptualisation) through addressing modifiable negative thoughts and feelings in interventions such
as psychology or psychotherapy; and negative social and contextual factors by promoting a strong
therapeutic alliance and engagement in community activities. Given that these factors may be
identifiable preoperatively, future research is needed to explore if and how addressing them
preoperatively may improve satisfaction post-TKA.
Level of Evidence Level IV, therapeutic study.
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Introduction
The effect of TKA is best measured from the patient’s perspective. Alongside other PROMs, such as pain
and disability, satisfaction is commonly used to evaluate patients’ perceptions of surgical success
(Bourne et al., 2010; Bullens et al., 2001). Reflecting the growing usage of measuring patient
satisfaction, it has been included as a core outcome post-TKA according to a Delphi study by the
Outcomes in Rheumatology initiative (Singh et al., 2017). However, concerns have been raised regarding
the meaningfulness of this measurement (Ring & Leopold, 2015). Satisfaction is likely to be influenced
by various factors, such as patient expectations for TKA and how well they are addressed (Batbaatar et
al., 2015, 2017; Kahlenberg et al., 2018), levels of distress (symptoms of anxiety and depression)
(Batbaatar et al., 2017; Kahlenberg et al., 2018; Lavernia et al., 2015), and the hospital experience and
interactions with the surgeon (Batbaatar et al., 2015, 2017). Each factor may vary from patient to
patient, such that the same surgical outcome may result in discrepant satisfaction levels (Ring &
Leopold, 2015). As a result, current attempts to measure patient satisfaction are limited in their ability
to be meaningfully interpreted because the available measures lack the ability to capture the depth or
nuance associated with a patient appraisal of surgical outcome (Ring & Leopold, 2015), and suffer strong
ceiling effects. Driving these validity issues is a lack of important theoretical grounding, specifically the
patient’s perspective of satisfaction after TKA, to inform questionnaire development (Klem, Kent et al.,
2020). Thus, research approaches such as qualitative inquiries that elicit the patient’s perspective on
their satisfaction after TKA are needed to improve understanding of how to measure this construct.
Creating meaning from satisfaction scores is further clouded by a lack of consensus regarding question
design. Tools purporting to measure satisfaction have used single items with various foci (such as
satisfaction with pain, overall satisfaction, function, surgery); some have used amalgamated scales of
different components of satisfaction, while others have attributed satisfaction to other constructs such
as fulfilment of expectations (Kahlenberg et al., 2018). Given that the design of the question influences
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satisfaction scores (Clement, Bardgett et al., 2018), certainty of what is being captured from one type of
question to the next remains unclear.
These issues are not surprising given how rarely the patient’s perspective has been explored during the
development of tools to measure satisfaction after TKA. As the meaning of satisfaction or dissatisfaction
after TKA is unclear, efforts to interpret quantified satisfaction outcomes to this point have been
speculative at best. To address these deficiencies in our understanding of patient satisfaction after TKA,
and to identify potential targets for improving satisfaction, we undertook a qualitative study. Through
interviews with patients who experienced a range of outcomes from TKA, the aim of this qualitative
study was to shed light on how people arrive at different levels of satisfaction.
The specific questions governing this study were: (1) What does it mean to be satisfied after TKA? (2)
What factors influence satisfaction levels after TKA?

Patients and methods
Study design and setting
We conducted a cross-sectional qualitative study in the orthopaedic clinic of a large tertiary hospital in
metropolitan Australia. This clinic receives state-wide referrals, performs a large volume of TKAs, and
routinely collects 12-month registry data on all patients who undergo a lower limb joint replacement
and records patients’ outcomes longitudinally.
This study was conducted in accordance with the ethical standards in the 1964 Declaration of Helsinki.
Ethics approval was granted by St Vincent’s Hospital (Melbourne) Human Research Ethics Committee
(HREC/17/SVHM/251).

Participants
Patients who were 12 to 25 months post-TKA for knee osteoarthritis with completed 12- month registry
data were eligible. The time-frame of 12 to 25 months post-TKA was considered an appropriate follow105

up as this study was concerned with identifying the factors and processes that shape satisfaction, which
might then be targeted to improve satisfaction at later time points. Patients more than 18 months postTKA at the time of sampling were included in this study as data collection spanned over six months.
Patients who spoke a language other than English were eligible to participate through a qualified
interpreter. Patients were ineligible if they had a cognitive impairment that prevented them from
providing meaningful responses to interview questions. We sought to include people with a range of
TKA outcomes and experiences in our study. To do this, we divided eligible patients into quadrants
based on their OARSI responder status and satisfaction levels: responder satisfied, responder
dissatisfied, non-responder satisfied, and non-responder dissatisfied (Bellamy et al., 1988; Collins et al.,
2011; Escobar et al., 2012; Mahomed et al., 2011). A responder was defined as someone who had
experienced a clinically meaningful change in pain and/or function after TKA (Bellamy et al., 1988;
Collins et al., 2011; Escobar et al., 2012) (see Table 6.1). We emphasise that grouping people this way
was simply a tool to assist purposive sampling, which enabled us to identify individuals with a range of
experiences. The grouping of patients this way held no weight on the analytic process, nor was there
any intention to suggest who should be satisfied or dissatisfied based on these metrics. Within each
quadrant, we identified men and women with a range of ages to ensure a variety of voices were
represented in our final sample.
Consistent with the qualitative framework, data collection and analysis were conducted concurrently.
This enabled emerging patterns in the data to be tested in subsequent interviews. We continued to
recruit individuals from each sampling quadrant until there was consensus agreement among authors
that the data collected could answer our research question and that the themes identified were unlikely
to change through interviews with additional participants. This consensus process took place over
multiple meetings in which raw data and emerging themes were presented to the authorship team and
these emerging themes were discussed, refined and challenged in the context of existing theory and
clinical practice (see data analysis below).
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Of the 121 people from the hospital registry who were eligible, 85 were invited to participate as a result
of this purposive sampling strategy, and 41 consented and were interviewed. One interview was lost
due to equipment malfunction. The proportions of each sampling quadrant from the 40 interviews
were: 10 responder satisfied, nine non-responder satisfied, eight non-responder dissatisfied, and 13
responder dissatisfied. Of the remaining 44 people, 28 declined, 12 did not respond to letter or phone
contact, and four were identified as inappropriate (two cognitive impairment, one undergoing
treatment for surgical complication and one declined use of professional interpreter) (see Table 6.2).
During the interviews, 29 participants reported high satisfaction levels during their interviews. Of these,
11 had no or minimal symptoms or functional limitations, while 18 had some degree of ongoing
symptoms or functional limitations. Eleven participants reported low satisfaction levels during their
interviews, and all had ongoing symptoms or functional limitation. Our sample did not include anyone
who experienced a major surgical complication.
Table 6.1. Criteria for sampling quadrants
Sampling criteria
Clinical response to TKR
Responderb

Non-Responderb

Satisfaction

Description
Pre to 12 month post-TKR WOMACa change scores, normalised to a scale
of 100
Achieved either:
 Relative change of 50%, or an absolute change of ≥20 in one of
pain or function scores, or
 Relative change of 20% or an absolute change of ≥10 in two of
pain, function, or global scorea
DID NOT achieve either:
 Relative change of 50%, or an absolute change of ≥20 in one of
pain or function scores, or
 Relative change of 20% or an absolute change of ≥10 in two of
pain, function, or global scorea
12 month post-TKR Self-Administered Patient Satisfaction scoresc
Domainsc

Satisfied
Dissatisfied

 Overall satisfaction,
 Satisfaction with pain,
 Satisfaction with home and yard work
 Satisfaction with recreation
‘Somewhat Satisfied’ or ‘Very Satisfied’ in all four domains
‘Somewhat Dissatisfied’ or ‘Very Dissatisfied’ in one or more of the four
domains
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Data collection
Both face-to-face (n = 12) and phone interviews (n = 28) were conducted in a private room in the
hospital’s orthopaedic research department. There were no differences in the length, quality, or content
between the two modes of interview. Interviews were conducted by a woman physiotherapist and PhD
student (NRK) who received training from an experienced qualitative researcher (SB) and had no preexisting relationship with any of the participants. In the interviews, participants were asked how
satisfied they were with their TKA outcome and why. In addition, those reporting low levels of
satisfaction were asked what it would take to be more satisfied. Participants were also encouraged to
reflect on their TKA journey, including their expectations for surgery and postoperative experiences, and
how they conceptualised (understood) the current symptoms they were experiencing. Interview
questions remained flexible to explore/test new concepts as they arose (see Table 6.3). Interviews
lasted 50 minutes on average, were audio recorded, and transcribed before analysis.
Table 6.2. Participant characteristics
Characteristic
Age (years)
- 50–59
- 60–69
- 70–79
- 80+
Women
Time since TKR (months)
- 12–15
- 16–19
- 20–23
- 24–25
BMI (kg/m²)
- <19
- 19–24
- 25–29
- 30–35
- 36–40
- >40
Contralateral TKR
- Yes before index TKR
- Yes after index TKR

Number of participants
(%) N = 40
2 (5)
16 (40)
18 (45)
4 (10)
28 (71)
14 (35)
20 (50)
4 (10)
2 (5)
0 (0)
4 (10)
6 (15.0)
13 (32.5)
9 (22.5)
8 (20.0)
18 (45.0)
7 (17.5)
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Characteristic
-

No

Number of participants
(%) N = 40
15 (37.5)

Sampled as
- Responder satisfied
- Responder dissatisfied
- Non-responder satisfied
- Non-responder dissatisfied

10 (25)
13 (32.5)
9 (22.5)
8 (20)

Data analysis
The present study followed a constructivist grounded theory methodology (Bunzli et al., 2017). This
methodology is an inductive (data-derived, rather than a priori derived) approach to analysing primary
qualitative data that facilitates the development of theory grounded in participants’ voices (Charmaz,
2015). Constructivist grounded theory acknowledges the researchers’ prior knowledge and experience
in the data analysis and aims to understand the processes and patterns of a given phenomenon, rather
than offer descriptions or narrative accounts (Charmaz, 2015). The development of theory in this way
can offer useful clinical information, which can later be tested using quantitative research approaches in
larger, generalisable samples. This method has successfully been applied to develop theory and guide
clinical practice in the broader health literature. For example, Law et al. (2019) used constructivist
grounded theory to understand how patient-practitioner mistrust hinders effective tuberculosis
management and developed a clinically useful model to address mistrust and encourage treatment
adherence (Law et al., 2019).
Data analysis in this study involved the full research team, which consisted of clinical and research
physiotherapists (AS, PO, PK, NRK), an orthopaedic research nurse (MMD), an orthopaedic surgeon and
researcher (PFC), a clinical and research psychologist (RS), and a qualitative expert (SB). The team had
common research interests in improving treatment outcomes for people with chronic musculoskeletal
pain.
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Data analysis involved the following stages: (1) Reading and re-reading the transcripts for familiarisation
by two authors (NRK, SB). (2) Coding of transcripts by two authors independently (NRK, SB). In this
process, relevant sections of text related to the questions, ‘What does being satisfied mean to this
person?’ and ‘What influences the level of satisfaction in this person?’ were given a code. For example,
when a person described support they received from their family or friends the text fragment was
coded family or social support. Although the authors were aware of pre-existing variables known to
affect satisfaction levels, such as narcotic use, workplace compensation or litigation, anxiety, and
depression, the purpose of this analysis was to reflect the participants’ perspectives on satisfaction after
TKA rather than to validate existing knowledge. Therefore, we did not decide on any codes a priori;
coding was an inductive (data-derived) process based on what we identified in the participants
narratives. (3) Codes from each author were merged into a comprehensive coding framework (see Table
6.4, left hand column), which consisted of clearly defined codes that covered all relevant raw data so
that it could be consistently applied to all transcripts. (4) Coded data from participants who reported
high and low levels of satisfaction were compared/contrasted. (5) Emerging patterns were mapped into
a conceptual model through round table discussion involving the multidisciplinary authorship team. To
test aspects of the model, additional participants were recruited. For example, to test the emerging
theory that social support was important in the pathway to satisfaction, we recruited additional
participants from the dissatisfied quadrants and asked them about the involvement of friends and
family along their TKA journey. (6) We continued to refine the model until the research team perceived
that it captured the experiences of all the participants in the study and provided a robust description of
satisfaction, and the processes resulting in satisfaction. At this point, we considered that we had
reached data saturation (no new information was discovered in data analysis, signalling to the
researchers that data collection may cease).
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Table 6.3. Example interview schedule
Construct
Level of satisfaction
Conceptualisation of a high
level of satisfaction
Expectations
Current symptoms
Level of satisfaction with
symptoms
Conceptualisation of
symptoms
Level of satisfaction with
recreational activities
Conceptualisation of ideal
functional outcome
Social and contextual factors
Thoughts and feelings

Example question
How satisfied are you with the overall results of your TKA? Probe:
why/why not?
Can you help me understand what it would take to make you
satisfied/increase your satisfaction?
Can you cast your mind back and tell me about what your
expectations of surgery were?
Can you tell me about any symptoms you are currently
experiencing?
Are you satisfied with your symptom outcomes?
Probe: why/why not?
[If still experiencing symptoms] can you tell me about what you
believe is causing your symptoms?
Probe: Why do you believe this?
Are you satisfied with your ability to do the activities you enjoy?
Probe: Why/why not?
Can you tell me about the activities you are currently doing?
Probe: is there anything you’d like to do that you can’t do?
Can you tell me about any role your family and friends have played
in your TKA journey?
How are you feeling overall about your TKA outcomes?

Study outcomes
Our primary study outcome was to understand what it meant to be satisfied after TKA from the
patient’s perspective. Through our process of data analysis, we specifically coded for the participant’s
reasoning of why they had either high or lower levels of satisfaction. These codes were collated within
participants, then between participants to identify patterns and common stories driving the
conceptualisation of satisfaction. After this back and forth process of testing patterns and themes, two
key concepts were identified: In those with high satisfaction levels, satisfaction was conceptualised as
an improvement in pain and function; whereas, in patients with low satisfaction levels, rather than an
improvement, satisfaction was conceptualised as completely resolving all symptoms and functional
limitations.
Our secondary study outcome was to identify what factors influenced patient satisfaction after TKA. Like
our primary outcome, codes were given to fragments of the raw interview data that appeared
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influential in levels of satisfaction. Themes for those with reports of high satisfaction levels were
compared with those with low satisfaction levels. Patterns and discrepancies were discussed within the
authorship team until consensus was reached. We identified two key concepts: For patients with
minimal or no ongoing symptoms or functional limitations, they experienced a direct pathway to high
satisfaction levels; in those with ongoing symptoms or functional limitations, their satisfaction level was
a result of three core mechanisms (recalibration, reframing valued activities, and reconceptualisation),
affected by either positive or negative thoughts and feelings, and social and contextual factors.
Study outcomes 1 and 2 are described in more detail below. Each key theme is supported with a quote
from a participant indexed by the participants’ identification number, their gender, age, and time since
their TKA, for example: (Participant 1, Man, 65, 15 months).
Table 6.4. Coding framework and process of data reduction
Coding framework
High satisfaction
- Due to reduction in
symptoms/improvement in function
- Due to improvement from previous
state
- Due to absence of
symptoms/functional limitations
Low satisfaction
- Due to lack of improvement in
symptoms/function
- Due to continued
symptoms/dysfunction
- Due to not enough improvement in
symptoms or function
-Satisfied if no symptoms or
dysfunction
Acceptance
Adaptation
Self-responsibility

Categories

Themes

Satisfaction due to
improvement in symptoms or
functional impairments
Conceptualisation of
satisfaction
Satisfied if resolution of
symptoms or functional
impairments

Positive thoughts and feelings
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Factors influencing
mechanisms of change

Coding framework
Seeking knowledge
Equity
Self-efficacy
Internal locus of control
Belief of good outcome
Positivity
Good attitude
Happiness
Positive mind-set/attitude
Optimism
Compliance
Gratitude
Content
Resilient
Low motivation
Dependency
Care seeking
Pain avoidant
Low self-efficacy
External locus of control
Equity
Expectations
Pessimism
Hopelessness
Lack of hopefulness
Catastrophising
Depression/Crankiness
Anxiety
High emotional investment
Lack of embodiment
Social calibration
Shared experience
Fulfilment of social roles
Therapeutic alliance
Process of care
Social and contextual beliefs about
TKR
Comparison to others
Comparison to previous state
Adaptations to activities
Finding new activities
Accepting reduced functional abilities
Pain/symptoms as non-bothersome
Attributing symptoms to
comorbidities
Helpful biomedical understanding of
symptoms

Categories

Themes

Negative thoughts and feelings

Social and contextual factors

Change internal standards
(recalibration)
Reframing priorities and
activities
Change conceptualisation of
symptoms
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Mechanisms of change

Results
What does it mean to be satisfied after TKA?
Among the participants who reported high satisfaction levels, being satisfied meant being better off
than before the operation, that is, improvement in symptoms or functional limitations (not suggesting
the need to be completely pain free, or free of functional limitations). For example, Participant 01
reported being very satisfied with his TKA outcome because he had experienced an improvement in his
pain, rather than a complete resolution in pain: ‘[I’m satisfied] because I’ve got more movement and
less pain … I can do all the activities without as much pain as I used to have’ (Participant 01, Man, 73
years, 24 months).
In contrast to those with high satisfaction levels, for participants who reported low satisfaction levels, it
was not enough to be better off than before the operation; for them, to be satisfied would require a
complete resolution of symptoms and functional limitations. For example, Participant 34 explained that
she would have been satisfied if she did not have any pain or functional problems engaging in the
activities she enjoyed: ‘[I’d be satisfied if] I could ride a bike without pain. I could camp without any
problems. I could get in and out my four-wheel drive without pain. I could get down on the floor with
my granddaughter’ (Participant 34, Woman, 60 years, 19 months).
Participant 20, who experienced persistent pain and required a walking aid, said that to be satisfied she
would like her pain to have gone and her functional abilities restored: ‘Well I expected the pain to go
away and you know just being able to walk, you know without hanging onto – or even with a walker
would be alright but just to walk would be a good idea’ (Participant 20, Woman, 77 years, 16 months).

What factors influence satisfaction after TKA?
We identified three pathways to satisfaction outcomes (see Figure 6.1). The first pathway (full glass),
which involved no or minimal ongoing symptoms or functional limitations, consistently led to reports of
high satisfaction levels. The other two pathways (glass half full and glass half empty), which involved the
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presence of ongoing symptoms and functional limitations, consistently led to differing levels of low and
high satisfaction, depending on the participants’ understanding of any ongoing symptoms and their
perception of symptom severity; their level of participation in daily/social life; and their thoughts,
feelings, social support and interactions with their surgeon. Each pathway is described in detail below
and illustrated with a case study (see Table 6.5).
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Figure 6.1. Framework of patient satisfaction post-TKA
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Full glass
The full-glass pathway (n = 11) was characterised by minimal or no ongoing symptoms or functional
limitations, resulting in an increased capacity to participate in a range of activities and a direct pathway
to high satisfaction (see Figure 6.1). The following quote is an example of a participant who expressed a
lack of functional limitations and very minimal pain. He experienced a direct pathway to satisfaction:
I’m running around the ring showing me dogs again now I’ve got mobility; it’s fantastic it really,
really, brings you right out you know, compared to what it was before. Me grand kids had to
show me dogs before, so now I can show them meself. (Participant 16, Man, 67 years, 20
months)

Glass half full
The glass half full pathway (n = 18) was characterised by high satisfaction levels despite ongoing
symptoms and functional limitations. These participants arrived at a high satisfaction level through one
or more of three mechanisms of change: recalibration, reframing valued activities, or
reconceptualisation.
The first mechanism of change involved recalibrating how severely they perceived their ongoing
symptoms or function limitations. Participants did this by comparing themselves with others their age,
or others who had undergone a TKA, with similar or worse outcomes. For example, after being exposed
to others with a broad range of TKA outcomes through an online forum, Participant 34 recalibrated her
symptoms to a lower severity:
I’ve spoken to numerous different people who have had the same surgery prior to me having it,
in fact, prior to even me making the decision to have it. Some have said they’ve never looked
back. Since then, I’m on different forums and there’s a lot of people that are a lot, lot worse off
than me, yet again, that are still having substantial pain 12 months down the track and don’t
have the mobility or range of movement. (Participant 34, Woman, 60 years, 19 months)
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Another mechanism of change was reframing valued activities, where participants shifted their priorities
in life to align with their TKA outcomes. This could take the form of letting go of or adjusting enjoyable
activities or finding new activities. For example, Participant 28 was no longer able to do the things she
really enjoyed but had reframed her valued activities to a modified version of what she could previously
achieve and thereby reported high satisfaction:
I mean at least now I’m not suffering 24/7, I’m not having pain 24/7. It’s improved from how I
was greatly in everyday just walking around and you know just doing general stuff but as far as
the things that I really love to do I still can’t really do them. Or I can do them but to a lesser
degree. (Participant 29, Woman, 61 years, 20 months)
A third mechanism of change was reconceptualisation; participants attributed their ongoing symptoms
to their age and/or the aging process, a continued healing process, or other comorbidities, rather than a
threatening defect with their joint replacement. For example, Participant 30 attributed the ongoing pain
she experienced in her knee to her long-standing back pain. As a result of this reconceptualisation, the
pain in her knee was not threatening, and she was satisfied with her TKA outcome:
There’s still pain, it’s more like pins and needles or a little twinge now and again, like if I move it
sudden, or some sort of exercise. The back of the leg up here, into the buttocks area. Don’t know
if it’s [the] leg causing it or my spine. But I would say it’s my spine, ‘cause I’ve got my discs L3
and all that are out. And they’ve prolapsed. (Participant 30, Woman, 63 years, 20 months)
Each of these change mechanisms were facilitated by positive thoughts and feelings, such as selfefficacy, optimism, and compliance. Participant 14 demonstrates how she took an active, self-efficacious
approach to receiving a TKA, and how she was going to be as compliant as possible with rehabilitation:
Well, the mind tells me that you’re having it done and there’s no point having it, going through
all this for you; and you’ve got to make the most of it. And try do exactly what you’re told to do
with the physiotherapy. (Participant 14, Woman, 68 years, 19 months)
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Positive social and contextual factors, including family support, social participation, and positive
therapeutic encounters, particularly with their surgeon, were also facilitators. For example, Participant
27 had much support from his family, including his grandson who encouraged him to keep active:
I didn’t try the dancing yet, but I try to walk as much as possible with our grandson and with my
doggy. Yeah but I can feel, I can see is a much better than before, when I walk and yeah is much
better. (Participant 27, Man, 60 years, 15 months)
Participant 34 experienced a strong therapeutic alliance with a clinician who she perceived was
supportive and reassuring along her TKA journey:
Same surgeon for both, but he was awesome. He was really good. Open, encouraged questions,
showed me the x-rays up on the screen, didn’t hurry me through a consultation. Some just push,
push, push and then get you out. He said on a number of occasions, ‘Anymore questions?’ Yeah, I
found him very efficient but, yet, he had a really good bedside manner. (Participant 34, Woman,
60 years, 19 months)

Glass half empty
The glass half empty pathway (n = 11) was characterised by low satisfaction levels in the presence of
ongoing symptoms and functional limitations. Unlike participants in the glass half full pathway, these
participants did not experience any of the change mechanisms described above. In approaching the
analysis for this group of participants, the authors wish to emphasise the key themes identified were
grounded in the participant’s stories. Due to this, some factors known to affect satisfaction levels from
quantitative research, such as narcotic use, did not emerge as an important factor affecting satisfaction
levels from the perspectives of the participants in this sample. Further, due to the public hospital setting
of our study, workers compensation or litigation cases were not relevant to our study population and,
therefore, would not be expected to emerge as a key theme.
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Participants did not appear to recalibrate internal standards of symptoms or function due to either a
lack of exposure to others with poorer outcomes or exposure to others with better outcomes. For
example, compared with her husband’s outcome from TKA, Participant 40 believed her outcomes
should have been better and therefore reported being dissatisfied:
Compared to my husband, I’m dissatisfied. My husband had two knee replacements, and he is
walking normally, jumping up and down in bed, completely mobile, and I’m completely
dependent on him. And I thought I would’ve been able to dress myself and just be completely
mobile, just in the normal things. (Participant 40, Woman, 71 years, 15 months)
A reframing of valued activities was not apparent from interviews with participants in this pathway.
Some participants in this pathway reported being unable to engage in their valued activities due to
either a lack of social participation and/or emotional distress due to continued symptoms and
impairments. For example, Participant 20, was unable to adjust or reframe her valued activities and, as a
result, felt dissatisfied that she could not participate in social activities:
[If I was confident] I’d be going on the trips and you know sort of when they have concerts and
things here down in the main lounge room, you know singers come and things like that I can’t go
and sit there for a couple of hours. You know half an hour would be the longest I could sit and
trying to get up the pain is so bad you know I can’t do anything like that now. (Participant 20,
Woman, 77 years, 16 months).
The process of reconceptualisation also appeared to be absent for participants in this pathway. Some
participants in this pathway attributed their ongoing symptoms to a problem with the joint
replacement, often blaming this on surgical incompetence. For example, Participant 39 was troubled by
a lack of explanation for her persistent symptoms. As a result, she felt something was not done correctly
in the surgery:
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To me I still feel there’s something they didn’t do properly, or (the surgeon) hasn’t done it
properly or there’s something wrong with the actual knee. The kneecap gets really sore. I
shouldn’t be getting sore, and I am still getting the pain that I used to get before I had the
operation. (Participant 39, Woman, 74 years, 13 months)
This perception appeared to be reinforced by negative encounters with their surgeon. Participant 34 felt
dismissed by her surgeon, who did not assist in her understanding of her persistent symptoms or
functional limitations.
I saw a particular doctor who, after a 4-and-a-half-hour trip down there, said, ‘Let me look at the
scar. It’s healed nicely. Thank you very much. Goodbye’. You know? So, I was most dissatisfied
with that after an 11-hour trip by the time that we got home that day. (Participant 36, Woman,
70 years, 16 months)
Other negative social and contextual factors, such as an inability to fulfil social roles and a lack of family
support, as well as negative thoughts and feelings such as emotional distress, catastrophic thoughts,
and anxiety all appeared to play a role in this glass half empty pathway, which led to low levels of
satisfaction. Participant 20 displayed thoughts and feelings consistent with pain catastrophising and high
levels of distress:
Well, the pain and the whole thing I just wish I was dead, that’s how I’m feeling, you know I’d
just rather not be here. [I’m] quite distressed about it because I can’t go anywhere you know.
Here they have bus trips and things like that, and I can’t go on them because I can’t walk.
(Participant 20, Woman, 77 years, 16 months)
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Table 6.5. Case studies
Pathway and
participant
Full glass

Glass half full

Glass half empty

Case study
Participant 014 (Woman, 68years, 19months) described being very restricted
physically and experiencing high levels of pain prior to her TKR: ‘out of 10, 10
being the most pain, I would say that before it was about 9. I could not walk
far whatsoever it absolutely restricted me on walking it restricted me on any
– any social things at all. I mean, we used to go to the city, my daughter and
I, to theatre and things, and we were doing it but we were having to get a
taxi from hotel to theatre and things. I could not walk far at all and I was
using a stick’. Since undergoing both TKRs she reports being 100% satisfied
and feeling unlimited in activities: ‘really the only thing I can’t do is I can’t
kneel down, other than that I can do everything, I swim, that’s alright now, I
can walk, I can play with the grandkids ‘cause we do a lot of outside
activities’. She reported an absence of symptoms and exceeded
expectations: ‘I am very satisfied … as I say, I don’t get any pain at all’, ‘I
really didn’t think I was going to get as much gain from it as I did get’.
Overall, Participant 014 indicated an absence of any bothersome symptoms
post-TKR, and interpreted her outcomes as a significant improvement from
her previous state, resulting in a high level of satisfaction.
Participant 029 (Woman, 61years, 20months) described continued symptoms
and functional impairments: ‘I can’t go to the gym anymore and I can’t jog
and I get a bit frustrated because I’m single and I’ve got a dog and he’s my
whole life and we used to go for really, really long walks and I used to be able
to play with him and now I have – I just can’t, I just can’t do it, it’s very
frustrating!’ Despite this, Participant 029 reported being satisfied with the
outcome from her TKR: ‘I’m very satisfied because I was in so much pain and I
was unable to do almost anything and I was almost bed ridden because of
the pain that I was experiencing’. To arrive at this level of satisfaction,
Participant 029 appeared to have changed her priorities to align with her
outcomes: ‘Of course I’m frustrated I can’t do the thing I just spoke to you
about but, you know, I mean at least now I’m not suffering 24/7, I’m not
having pain 24/7. So I can do a little bit and I just have to say ok that’s how I
am now so I can go out and I can do a little bit of gardening, I can walk the
dog down the beach for a little bit, I can play with him for a little bit but – it’s
improved from how I was greatly in everyday just walking around and you
know just doing general stuff but as far as the things that I really love to do I
still can’t really do them – or I can do them but to a lesser degree’. Participant
029 displayed acceptance and adaptation to match her current abilities, in
addition to positive thoughts and feelings. Further, from a social context
perspective, her dog facilitated continued physical activity, even in a limited
capacity. These influencing factors interacted positively with individual
factors of ‘level of pain’, ‘level of function’, and ‘expectations’; allowing her
to flexibly integrate these outcomes into her lifestyle, and resulting in a high
level of satisfaction
Participant 020 (Woman, 77years, 16months) described significant pain and
disability, and emotional distress, leading her to report a low level of
satisfaction: ’The pain is unbelievable. If I don’t hang onto things, I’ll fall … It’s
almost to the stage where I scream because it’s so painful and [when] I finally
get up and then, you know, sort of walking – It’s only very slow and I’ve got
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Pathway and
participant

Case study
my walker with me and it’s a high one that I lean right over … I try to take
one step at a time and I’ve got to be very, very careful because I will fall over
if I’m not careful, so you know, very difficult getting around’. Participant 020
believed there was a surgical error during her TKR, resulting in one leg longer
than the other, causing her ongoing pain and functional limitations: ’I’m not
sure but I think they put another metal bone in it or something to make it – to
straighten it or to do something with it and whatever they’ve done they made
it longer, you know, they haven’t measured it properly to the other leg’. Due
to this, Participant 020 was unable to arrive at a non-bothersome
understanding of her symptoms. Participant 020 went on to explain that she
did not feel considered by her surgeon during her review, nor did she receive
a solution or explanation for her ongoing symptoms: ’Well you know we were
only there a few minutes and you know he’s carrying on saying it was the
hips, coming from the hips, not the knees and um, you know when he sent me
for an x-ray I thought well we’ll go back and talk about it and see what’s
going on with it and um, no he’d gone, he’d gone home or whatever, he’d
left, didn’t wait for us to come back when he told us to come back’. The
negative thoughts and feelings, in the form of emotional distress and
helplessness, along with the impact of the social and contextual factor of
poor therapeutic alliance acted as a barriers to arriving at a non-bothersome
understanding of symptoms, thus arriving at a lower level of satisfaction.

Discussion
Patient satisfaction is important when assessing the success of orthopaedic interventions. However, a
lack of understanding of what satisfaction means to patients makes it difficult to interpret satisfaction
scores (Noble et al., 2006). Through qualitative interviews with patients post-TKA, we found that
satisfaction after TKA was a function of the presence or absence of ongoing symptoms and/or functional
limitations. In the absence of ongoing symptoms or functional limitations, patients reported high
satisfaction levels. In the presence of ongoing symptoms or functional limitations, a range of factors,
some modifiable (such as, pain catastrophising, low self-efficacy, poor therapeutic alliance, and social
isolation), appeared to influence a patient’s pathway to higher or lower satisfaction levels.

Limitations
Consistent with our qualitative approach, we sought to capture a wide range of experiences and
perspectives in our sample, so we purposely recruited people with a range of TKA outcomes. This
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enabled us to capture the voices of people with not only high, but also low levels of satisfaction who are
often difficult to engage in research. However, readers should be cognisant that our sample is not
representative of the TKA population and does not provide an estimate of the proportion dissatisfied
after TKA. Unlike quantitative studies, qualitative studies are not seeking to estimate the likely range of
a parameter (such as, prevalence, odds ratio, risk ratio) from their sample that can be extrapolated to
the population of interest. Instead, qualitative research seeks to gain rich descriptions from a small
sample of people who have experienced the phenomenon of interest. In doing this, qualitative research
is interested in diversity and understanding a range of experiences. It is important to note that
qualitative research is hypothesis-generating and does not seek to definitively produce generalisable
results (Leopold, 2019). Thus, the issue of selection bias is not a consideration for qualitative research;
however, each reader should carefully consider our sample to see if our findings are applicable to his or
her setting or context, as the participants in this study may differ from the wider population in
important ways. For example, it is possible that the participants here had higher health literacy than the
wider population, as patients with lower health literacy may have been less likely to accept our
invitation to participate. We recruited from a single site, and thus the experiences of the participants in
this study will reflect aspects of the pre- and post-TKA care that is typical to this service. Additionally,
this study was set in an Australian public hospital where TKAs are government-funded procedures.
Incurring a financial cost may influence expectations of care, particularly given the role that process
variables, such as surgeon interactions, played in reports of satisfaction among our sample. Future
studies are needed to explore if and how our model captures the experiences of patients in other
settings (Batbaatar et al., 2015).
Although our model describes a process that unfolds over time, data were collected retrospectively at
one time point and thus relied on the participants’ recall of the TKA journey. Additionally, the scope of
this study was to explore patients’ conceptualisation of, and pathways to, satisfaction 12 to 25 months
after TKA. Although exploration of these factors before surgery would have been an interesting and
potentially useful addition to this study, it does not detract from the utility of the results to assist
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clinicians in improving satisfaction levels in patients who are troubled by ongoing symptoms or
functional limitations. Coding was conducted by two authors (NRK, SB) and, in accordance with the
qualitative approach, was not tested for intra- or interobserver reliability. By providing an audit trail that
describes the logical process of arriving at codes, themes, and theory through our own world view, we
are confident that someone independent of the authorship team would be able to read the transcripts
and identify similar codes in relation to our research question. Although other interpretations of our
data are possible, for example, a thematic description of the lived experience after TKA, our aim was to
develop a clinically useful framework to assist clinicians to improve patient satisfaction with TKA.
Insights into the lived experience after TKA have been reported elsewhere (Bardgett et al., 2016;
Goldsmith et al., 2017; Jeffery et al., 2011).
Although previous research has identified depression, anxiety, antecedent narcotic use, or workers
compensation as predictors of patient satisfaction (de Beer et al., 2005; Franklin et al., 2010; Lavernia et
al., 2015), we did not have access to this information in our registry data to describe our sample. We
emphasise that the aim of the study was to elicit the participant’s perception of what contributed to
their level of satisfaction, and our identification of depression, anxiety and self-efficacy in the
participants’ narratives lends support to previous quantitative findings. Although we endeavoured to
create a comfortable judgement-free environment for each interview, social desirability forces may
have prevented participants from describing their experiences with narcotic use or workers
compensation. Our results further suggest that this ability to adapt is influenced by a myriad of factors,
including mental health and issues relating to social support or the therapeutic process. However,
understanding whether satisfaction is a standalone construct, or merely a proxy for assessing the
adaptability of patients (or other factors like anxiety and depression), requires further quantitative
investigation. Future research should consider empirically testing the assumptions of our theoretical
model and exploring its intersection with the previously known factors associated with patient
satisfaction to advance orthopaedic knowledge of the utility in measuring this construct.
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What does it mean to be satisfied after TKA?
Participants in this study who reported high satisfaction levels, regardless of the presence of any
ongoing symptoms or functional limitation, considered satisfaction to mean some improvement in
symptoms and/or functional limitations. This finding is supported by two systematic reviews, which
have documented the influence of improvements in pain and function outcomes in reports of
satisfaction (Gunaratne et al., 2017; Kahlenberg et al., 2018). A novel finding from our study was that all
those who reported low satisfaction levels felt that to be satisfied would have called for a complete
resolution of symptoms and/or functional limitations, rather than only an improvement. Our findings
illustrate the need for surgeons to be more specific in their preoperative patient education pertaining to
the likelihood of persistent symptoms and functional limitation after TKA. For example, surgeons can
explain that a resolution of symptoms and restoration in function is unrealistic for most patients and
they should reconsider the procedure if these are their expectations.

What factors influence satisfaction after TKA?
The pathways to high or low satisfaction levels in the presence of ongoing symptoms or functional
limitations were influenced by a range of modifiable factors such as lack of social exposure to others
with TKA, lack of participation in social activities, low self-efficacy, pain catastrophising, and poor
understanding of persistent symptoms. However, those without ongoing symptoms or functional
limitations experienced a direct pathway to high satisfaction levels. Contrary to what surgeons may
believe (Bunzli et al., 2017), our findings demonstrate how satisfaction may have little to do with more
tangible outcomes, such as complications or biomechanical factors. Instead, satisfaction likely has more
to do with the patient’s world view and individual traits. Previous evidence has identified the association
of negative thoughts and feelings (such as anxiety and depression) (Ali et al., 2017; Kahlenberg et al.,
2018), and low levels of social support (Kahlenberg et al., 2018; Kim, Chang et al., 2009) with lower
satisfaction levels. Our study demonstrates how thoughts, feelings, social and contextual factors
interact with ongoing symptoms or functional limitations on the pathways to different satisfaction
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levels. For example, people with lower levels of satisfaction may present with negative thoughts and
feelings, such as hopelessness or pain catastrophising, in combination with negative social and
contextual factors including the inability to do socially enjoyable activities and poor therapeutic alliance.
These factors can affect how they understand or manage their symptoms or functional limitations, thus
affecting their satisfaction level. Our findings are consistent with the response shift observed in the
quality-of-life evidence. Response shift describes how quality-of-life assessments can change despite no
alteration in objective circumstances, as a result of recalibrating (for example, comparing one’s situation
to that of others who are less well off), reprioritising (such as, finding new activities to enjoy), or
reconceptualising (including no longer considering health symptoms to be a threat) (Barclay-Goddard et
al., 2009; Blome & Augustin, 2015). Despite many studies attributing patient satisfaction to fulfilment of
expectations (Linder-Pelz, 1982; Noble et al., 2006), the findings of this study suggest that expectations
are only one part of the satisfaction puzzle; the other parts include the presence or absence of ongoing
symptoms or function limitations, and in the presence of them, how the individual adapts and accepts
them. Our findings agree with research suggesting patients calibrate their expectations to pain and
function outcomes (Levinger et al., 2019), and that expectations alone cannot predict satisfaction
(Mannion et al., 2009).
The results of this work illustrate how patients can arrive at high satisfaction levels through the three
core mechanisms (recalibration, reframing valued activities, and reconceptualisation), often without
therapeutic intervention. However, with knowledge of these mechanisms, our findings suggest that
clinicians can play an important role in facilitating higher levels of satisfaction when patients are
troubled by ongoing symptoms and functional limitations. This could occur through: (1) Asking patients
about any ongoing symptoms/functional limitations, what they believe is causing them, the effect they
are having on their lives, and how severe they believe they are; and (2) identifying and targeting
modifiable barriers to satisfaction (understanding of ongoing symptoms, social participation,
confidence, self-efficacy, pain catastrophising, depression) in the context of the individual patient. Based
on our conceptual model and supported by subjective reports of therapeutic encounters from the
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participants in our sample, we have provided example strategies to facilitate the three mechanisms of
change and address negative thoughts, feelings, social and contextual factors (see Table 6.6). Other key
areas the surgeon can target include positive communication techniques, active listening, and being
available for patient follow-up appointments, rather than leaving patient follow-up in the hands of
junior doctors or other allied health professionals. Clinicians may also consider applying pre-TKA
screening tools that can identify patients with negative thoughts and feelings, which may predict low
satisfaction levels (Dowsey, Spelman et al., 2016). We emphasise that patients are likely to present with
more than one modifiable barrier to satisfaction and it is unlikely that these can all be addressed in a
single consultation. For patients presenting with multiple barriers, such as negative thoughts, feelings,
social and contextual factors, we recommend focusing on communication strategies that are validating,
reassuring, patient-centred and that build confidence, acceptance, and self-efficacy. It may be that
these factors are best targeted pre-TKA to improve patient outcomes, however, further research is
needed to test the efficacy of this. Following this, and a review of whether rehabilitation has been
adequate, it may be appropriate to refer the patient to allied health for further support to improve the
patient’s satisfaction levels. Consulting services such as psychiatry and colleagues in the allied health
professions like physiotherapy, occupational therapy, social work, psychology provide patients with
access to a range of evidence-based interventions may be able to target the modifiable factors
identified in this study, including mindfulness, which has shown to be effective in the TKA population
(Dowsey et al., 2019).
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Table 6.6. Helpful communication
Patient experience

Unhelpful communication

Helpful communication

1. ‘My knee feels really
unstable, it keeps popping
out sideways when I’m
walking. I can’t do the
things I want to do’.

‘The only way to fix your unstable knee
is to do another total knee
replacement’.

Targeting reframing of valued activities

Telling the patient the only option to
improve their continued symptoms or
functional limitations is to have
another surgery leaves them
dependent and with the perception
they have no ability to control their
symptoms, lowering self-efficacy
(negative thoughts and feelings).

‘That sounds like it is a real concern for you. Can you tell me how it is affecting
you?’
Validating the patients experience and gaining an insight into their illness
perceptions can have positive effects on patient’s (positive thoughts and
feelings).
‘The good thing is that from the x-ray and my examination – I can assure you
that your new knee joint is very stable’.
Providing reassurance is important in order to reduce worry (positive thoughts
and feelings).
‘That means we need to explore other factors like muscle strength, balance and
the way you walk, that we know can influence your knee and how it behaves
when you use it. That way we can help build your confidence to get back to those
things that you like to do’.
Placing a focus on modifiable factors to build the patient’s confidence (positive
thoughts and feelings) to engage in valued activities, puts the patient in charge
of their health and builds self-efficacy (positive thoughts and feelings). This
process will facilitate finding activities that are important to the patient, or
directing attention towards new/modified activities, which the patient can find
enjoyment in, resulting in reframing valued activities.
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Patient experience

Unhelpful communication

Helpful communication

2. ‘I don’t know what’s
wrong with my knee and
my surgeon can’t tell me
either. I’ve done
everything I can and it’s
not very good at all. When
I went to the surgeon they
said “No, there’s nothing
wrong with it. The
operation went well”. I
said “Well, why is it still no
good?” They said they
don’t know’.

‘The surgery was a success. You can see
here on the x-ray that everything is
perfectly in place, which means that
there is nothing wrong with your new
knee … I don’t know why your knee is
still bothering you’.

Targeting reconceptualisation
‘I am hearing that your knee is really troubling you. Please can you tell me more
about exactly what you are feeling and how this is affecting you?’
Validating the patient’s experience, showing empathy and exploring their
concerns helps reduce emotional distress (positive thoughts and feelings).

3. ‘It’s 12 months and I am
still in pain. I know people
who had surgery at the
same time who are a lot
better than me and this
worries me’.

‘There are a lot of people in a lot more
pain than you at the 12-month mark – I
think you are doing well’.
Attempting to minimise what the
patient is experiencing by using
examples of people that are much
worse off is not reassuring or
validating, and can result in increased
emotional distress (negative thoughts
and feelings).

Telling the patient that there’s nothing
wrong with their knee and the
operation went well without
exploration of the patient’s concerns,
invalidates the patient and potentially
stigmatises them (negative thoughts
and feelings).

‘While it may seem hard to believe with these symptoms, it’s really important for
you to know that your new knee is strong and can be trusted. There are a
number of other factors from your story and examination that we know can
cause ongoing pain and restriction in your knee. The key thing is to work out a
plan together to address these factors to get you back to living again. What do
you think about that?’
Reassuring patients while explaining that there are multiple reasons why a
person experiences ongoing symptoms that do not involve the surgical
procedure helps facilitate reconceptualisation. By using the conceptual model,
the surgeon may then explore some of the other contributing factors to the
patient’s difficulties including the contribution of thoughts, feelings, social and
contextual factors. After identifying possible influences, these factors can be
addressed by the surgeon, or result in referral on to trusted allied health
(positive social and contextual factors).
Targeting recalibration
‘I am hearing that the pain is really troubling you … can you tell me more about
how this is for you’.
‘I understand this is really frustrating for you, but unfortunately there is a wide
variety of outcomes after a knee replacement. While some people at 12 months
report little pain or functional limitation, others still require walking aids and
regularly experience pain. Everyone is on their own journey. We know symptoms
continue to improve up to 2 years later – so while this is tough for you, it’s
important to know that we will continue to support you to get the best outcome’.
Validation, active listening, ongoing support and normalising experiences are
powerful tools to reduce worry and catastrophising (positive thoughts and
130

Patient experience

Unhelpful communication

Helpful communication
feelings) for patients. This can be achieved by explaining that people experience
a broad range of outcomes after TKR. To support this process, the surgeon could
refer the patient to allied health where the patient can experience a social
environment with others that have undergone TKR, and receive rehabilitation,
emotional support and education (positive social and contextual factors). This
process will facilitate recalibration.
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Conclusions
This qualitative study has demonstrated the importance of educating patients about the likely outcomes
after TKA, especially the possibility of continued symptoms and functional limitations. In patients who
continue to believe that their symptoms will be resolved, and their functional capacity completely
restored, it may be appropriate to advise them away from TKA due to the risk of being dissatisfied
postoperatively. In patients who are troubled by ongoing symptoms or functional limitations after TKA,
the results of this study have described three core mechanisms (recalibration, reframing valued
activities, and reconceptualisation), which clinicians may use as a road map to improve patient
satisfaction. In patients with low satisfaction, it is important to consider the influence of negative
thoughts and feelings, such as symptoms of depression, feelings of hopelessness, and poor self-efficacy,
and address them through interventions such as psychology and psychiatry. Additionally, negative social
and contextual factors, such as poor social support or inability to fulfil social roles, should be considered
and addressed through focusing on a strong therapeutic alliance, social work referral, and seeking ways
to engage patients in meaningful activities in their communities. It may be feasible to target the
modifiable thoughts and feelings, as well as social and contextual factors pre-TKA, to reduce the
likelihood of a patient becoming dissatisfied postoperatively. However, future empirical research is
required to test the efficacy of intervening on these factors before surgery.

6.3 Chapter conclusions
The findings from this chapter have provided novel insight to the construct of satisfaction, and what
influences satisfaction 1–2 years after TKR. In particular, how satisfaction is a multifactorial construct,
influenced by a range of psychosocial factors in those with ongoing symptoms and functional
limitations. However, there remains a paucity of knowledge regarding the long-term trajectory of
satisfaction, in particular, whether satisfaction is a stable or fluid construct over time. Additionally,
although the conceptual model of satisfaction 1–2 years after TKR provides novel guidance for how to
improve satisfaction levels, whether these assumptions are still relevant at later follow-up requires
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investigation. The following chapter will explore the stability in satisfaction levels 3–4 years post-TKR
and ‘test’ the assumptions of the conceptual model developed in this chapter.

133

Chapter 7: Study 3: What influences patient satisfaction after total knee
replacement? A qualitative long term follow-up study
7.1 Introduction
As highlighted in the literature review of Chapter 2, a longitudinal understanding of satisfaction after
TKR is lacking. In particular, knowledge of whether satisfaction is a stable or fluid construct beyond the
first year after TKR has not been previously investigated. Drawing from the same sample from Study 2, I
re-interviewed a portion of participants to understand the trajectory of satisfaction levels in the long
term. The assumptions of the conceptual model developed in Study 2 were tested to assess its
relevance at later follow-up. This manuscript is currently under peer-review.

7.2 Study 3 manuscript
Abstract
Objectives
To explore whether a conceptual model of patient satisfaction previously developed 1–2 years post-TKR
is still relevant 3–4 years post-TKR. Specifically, (i) what is the stability in satisfaction levels 3–4 years
post-TKR?; and (ii) does the existing conceptual model of patient satisfaction after TKR apply at this later
follow-up?
Design
Qualitative follow-up study. One-on-one semi-structured interviews designed to test the assumptions of
the model developed from the findings of the previous study.
Setting
An urban Australian public hospital
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Participants
From 40 people who participated in the original study, 11 participants were purposively sampled based
on their level of satisfaction and factors driving satisfaction as reported in their first interview. There
were six women and five men, the average time since TKR was three years and five months, and the
average age at time of interview was 77 years.
Results
Satisfaction levels were mostly stable with the exception of three participants; two transitioned in a
positive direction; one in a negative direction. The meaning of satisfaction and the factors that
influenced satisfaction were consistent with the original findings. However, beliefs relating to the
influence of aging on persistent knee symptoms and functional limitations were more dominant in the
present study.
Conclusions
The findings provide support for patient satisfaction being a multifactorial construct that is potentially
modifiable over time. Clinicians may apply the conceptual model we have described to optimise
satisfaction in patients up to 3–4 years post TKR.
Article summary
Strengths and limitations of this study
•

A novel insight to the meaning and processes of satisfaction up to four years post-TKR.

•

Confirmatory design involving re-interviewing of participants over four years post-TKR allowed
for thorough assessment of satisfaction over time.

•

Consistent interviewer from the baseline study to this study facilitated the trust of the
participants and therefore rich descriptions and insights.
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•

Sampling was restricted to the participants from the initial study, where broader sampling may
have elicited different dimensions of satisfaction.

•

Sampling was from a single institution where TKRs are government-funded procedures, other
settings may have yielded different aspects of satisfaction.

Key words
Patient satisfaction, total knee replacement, qualitative
Introduction
Measures of satisfaction are commonly used to capture patients’ appraisal of the outcome of their TKR
for knee osteoarthritis. A Delphi study by the Outcome Measures in Rheumatology initiative determined
satisfaction to be a core outcome measure for TKR (Singh et al., 2017). However, despite the popularity
and importance of measuring this construct, heterogeneity exists regarding both the types of questions
used and the quantification methods employed (Kahlenberg et al., 2018). Further, two recent systematic
reviews identified the poor content validity of current tools used to measure satisfaction after TKR and
in musculoskeletal primary care settings, as the patients’ voice in development of these measurement
tools was absent (Klem, Kent et al., 2020; Pellekooren et al., 2020). Consequently, researchers and
clinicians cannot be certain as to the meaning of patient responses to current satisfaction
questionnaires.
Poor content validity has likely arisen due to lack of theoretical grounding surrounding this construct
(Batbaatar et al., 2015). To address this, our previous research sought to investigate what satisfaction
meant to patients, and what factors and processes influenced their satisfaction levels after TKR (Klem,
Smith et al., 2020). Using a constructivist grounded theory methodology (Charmaz, 2006), a conceptual
model of satisfaction after TKR was developed. Satisfaction was found to mean different things to
different people. Those that reported high levels of satisfaction described satisfaction as an
improvement from their previous state. On the other hand, those that reported low levels of
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satisfaction believed satisfaction meant a resolution in pain and restoration in functional limitations.
Our conceptual model (see Figure 7.1) described three pathways to satisfaction; (i) the ‘full glass’ who
reported a high level of satisfaction with no/minimal ongoing symptoms or functional limitations; (ii) the
‘glass half full’ who reported high satisfaction and ongoing symptoms or functional limitations; and (iii)
the ‘glass half empty’ who reported low satisfaction and ongoing symptoms or functional limitations.
For the latter two pathways, levels of satisfaction were influenced by three key mechanisms
(recalibration of symptoms, reframing of valued activities and conceptualisation of symptoms) which
interacted with thoughts, feelings, social and contextual factors on the pathway to high or low
satisfaction. Those findings informed suggested avenues for clinicians to facilitate patients to experience
greater satisfaction (Klem, Smith et al., 2020).
Given our previous study was conducted in the first two years following TKR, interviewing the same
participants two years later could provide insights into to the stability of patient satisfaction over time,
and whether the processes of the existing conceptual model are still valid. Such insights would help
clinicians understand what drives high patient satisfaction levels in the longer term after TKR. Therefore,
the research questions of this follow-up study were; (i) what is the stability in satisfaction two years
following the initial inquiry?; and (ii) does the existing conceptual model of patient satisfaction after TKR
apply at this later follow-up?
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Figure 7.1. Conceptual model of patient satisfaction post-TKR
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Methods
The original purposive sampling strategy can be found in our previous publication (Klem, Smith et al.,
2020). In the initial (baseline) study, each participant was categorised into one of three satisfaction
pathways (full glass, glass half full, glass half empty) and the key mechanisms influencing their reported
level of satisfaction were identified. In the follow-up study, we selected participants two years after the
baseline interview based on their satisfaction pathway and mechanisms identified from the previous
study, ensuring that the different pathways and mechanisms were represented in our follow-up sample
(see Figure 1). The identified participants were considered our ‘key informants’, where the aim of this
purposive sampling was to challenge rather than confirm the conceptual model. An exclusion criterion
of this follow-up study was a subsequently developed cognitive impairment that prevented participants
from providing meaningful responses to the interview questions.
Consistent with the qualitative approach, data collection and analysis occurred concurrently to enable
emerging patterns in the data to be tested in subsequent interviews. Sampling ceased when diversity
from our original sample was achieved; i.e. all facets of the original conceptual model were feasibly
tested, which in the context of this study was considered theoretical saturation (Starks & Trinidad,
2016).
Each individual selected for follow-up was contacted via telephone. If they were interested in
participating, a participant information sheet was emailed or mailed to them. The lead author contacted
them within three days to confirm they had read and understood the information sheet, and consented
to being interviewed. All interviews were conducted via telephone because the lead author was based
in a different city to the participants. Interviews were conducted by the lead author (NRK) who is a
woman clinical physiotherapist, a PhD candidate with previous qualitative research experience, and who
received training from a qualitative expert (SB). NRK had previously interviewed each of these
participants for the baseline study two years prior, however, no other form of relationship existed
between the lead author and the participants.
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Prior to the commencement of the interviews, the lead author (NRK) familiarised herself with each of
the baseline transcripts of the participants. This involved taking notes on how their level of satisfaction
related to the existing conceptual model, in particular, which mechanisms were most influential for
them. Further, it was noted how social and contextual factors, and thoughts and feelings played a role in
the three mechanisms. At the beginning of each interview, NRK explained the purpose of the research
and encouraged the participants to openly share their experiences. Anonymity and complete
confidentiality was emphasised, in particular from their treating surgeon.
The interview schedule (see Table 7.1) was designed to test the stability of participants’ satisfaction
levels and the extent to which the original conceptual model (see Figure 7.1) remained relevant, while
remaining flexible to explore new concepts not captured in the original model, if they emerged.
Interviews lasted around 40 minutes on average, and were audio recorded and transcribed prior to
analysis.
Table 7.1. Semi-structured interview schedule
Construct from model
Context
Overall outcome
Overall level of
satisfaction // change

Symptoms // change
// recalibration // Reconceptualisation

Questions
It’s been a couple of years since we spoke, can you tell me how your TKR has
been?
Overall, how satisfied are you with the results of your TKR?
(very satisfied, somewhat satisfied, somewhat dissatisfied, very dissatisfied)
Why/Why not?
If changed:
Last time we spoke you mentioned _____ about your satisfaction with ____,
can you think why this may have changed?
Can you tell me about any pain or other symptoms you currently
experience?
Overall, how satisfied are you with the results of your TKR for improving
your pain?
(very satisfied, somewhat satisfied, somewhat dissatisfied, very dissatisfied)
Why/Why not?
If changed:
Last time we spoke you mentioned _____ about your satisfaction with ____,
can you think why this may have changed?
Why do you think you are still having ___ in your knee?
Why do you think you are no longer experiencing ___ in your knee?
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Construct from model
Function // change //
Re-prioritisation

Questions
Can you tell me about any difficulties you have with activities at the
moment?
Overall, how satisfied are you with the results of your TKR for improving
your ability to do home and yard work?
(very satisfied, somewhat satisfied, somewhat dissatisfied, very dissatisfied)
Why/Why not?
Overall, are you satisfied with the results of your TKR for improving your
ability to do recreational activities?
(very satisfied, somewhat satisfied, somewhat dissatisfied, very dissatisfied)
Why/why not?
Last time we spoke you mentioned _____ about your satisfaction with ____,
can you think why this may have changed?

Conceptualisation of
satisfaction
Expectations

Social

Emotions
Cognitions
Care seeking

Can you tell me about how you have adapted/not been able to adapt to the
activities that you have difficulty with?
Can you help me understand, from your point of view, what it means to be
very satisfied with your TKR?
Can you try and cast your mind back and remember what you expected from
your TKR? Do you believe these expectations have been met?
Thinking forward, what are you now expecting from your TKR? Why?
If changed:
Last time we spoke you said _____ about your expectations for your TKR,
what do you think about these expectations now? Do you believe they have
been met?
Thinking back through the time since you had your operation, can you tell
me about any family or friends who helped you along your journey?
Have you encountered many other people that have had a TKR? What did
you think about their outcomes/what did you learn from them?
How has your TKR outcomes made you feel?
What kind of mind-set did you have along your TKR journey?
What do you think is important for having a successful outcome after TKR?
Have you had any contact with your surgeon or other health care
professionals/any treatment since we last spoke?
What was the purpose of the appointment?
Can you tell me how the appointment went?

Data analysis followed the methodology of the previous qualitative study, which employed
constructivist grounded theory (Charmaz, 2006). Under a constructivist grounded theory approach,
researchers seek to understand patterns and processes in the data, rather than offer descriptions
(Charmaz, 2006). The prior knowledge of the researchers is acknowledged and valued in the analysis,
while the researchers simultaneously reflexively engage with the data to ensure the participants’
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perspectives are prioritised (Charmaz, 2006). Under this constructivist approach, participants’
construction of satisfaction was central to the analysis (Charmaz, 2006). The analysis also adopted a
critical lens in this follow-up study, whereby the aim of the analysis was to challenge rather than confirm
the model from the baseline study. This was facilitated by discussion with the multidisciplinary
authorship team in which alternative interpretations were sought and considered. The purposive
sampling approach also facilitated this by targeting all aspects of the conceptual model.
Data were managed using Microsoft Word (Microsoft Corp., Redmond, WA, USA) as the lead author’s
preference. For the present study, analysis was conducted in several stages, which were guided by the
recommendations of Charmaz (2006) (see Table 7.2). Coding was conducted by NRK and AS, where a
combination of deductive codes, based on the conceptual model, and inductive codes looking at change
over time were used. The analytic process was iterative, whereby, the lead author would move back and
forth between the steps to ensure constant comparison between the new data and the findings of the
existing model of patient satisfaction after TKR.
Table 7.2. Methods of analysis
Stage
i
ii
iii

iv
v
vi

Description
Familiarisation of transcripts, through reading and re-reading the data
Reflexive and analytic memo writing, whereby the lead author (NRK) critically engaged
her perception of the findings by writing and reflecting on these, as well as reflecting
on the analytic process
Coding the transcripts, guided by the initial memos produced, and by asking ‘what is
influencing this person’s level of satisfaction?’ and ‘how does the original conceptual
model relate to this person’s experience of satisfaction?’ At this stage, initial thoughts
of the data were presented to members of the multidisciplinary authorship team for
discussion and feedback, which included clinical and research physiotherapists, an
orthopaedic research nurse, and a qualitative expert
To refine the codebook from stage iii, two randomly selected transcripts were coded
by AS to explore concordances and disagreements
Further memo writing following coding, and summarising the key findings of the
participants, which required the lead author to compare the open coding findings with
her original memos to create richer descriptions of the data
The findings were compared with the existing conceptual model of patient satisfaction
after TKR, which was again presented to the multidisciplinary authorship team for
discussion and refinement
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This study was conducted in accordance with the ethical standards in the 1964 Declaration of Helsinki.
Ethics approval was granted by St Vincent’s Hospital (Melbourne) Human Research Ethics Committee
(HREC/17/SVHM/251).
Results
Participants
Eleven of the 14 people identified as key informants from the baseline study of 40 participants,
participated in the study. Among the three key informants who did not participate, one had developed
cognitive impairment, one did not want to participate in the follow-up study, and one was unavailable
for interview. Recruitment was ceased at 11 participants as sufficient diversity was captured to test the
conceptual model. The demographic information for all participants, including their level of satisfaction
and key mechanisms influencing their level of satisfaction as identified at the baseline interview, is
presented in Table 7.3. There were six women and five men, the average time since TKR was three years
and five months, and the average age at time of interview was 77 years.
Table 7.3. Participant characteristics
Participant Characteristics
01b

02b

04b

11b

Male
3 years 10 months
post-TKR
76 years old
Female
3 years 8 months
post-TKR
72 years old
Male
3 years 9 months
post-TKR
79 years old
Male
3 years 5 months
post-TKR
78 years old

Levels of satisfaction and
mechanisms from initial
study
Full glass
No/minimal ongoing
symptoms or functional
limitations
Glass half full
Non-bothersome
conceptualisation of
symptoms
Reframing valued activities
Glass half empty
Inability to reframe valued
activities
Glass half full
Non-bothersome
conceptualisation of
symptoms
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Levels of satisfaction and
mechanisms at 2 year followup
Full glass
No/minimal ongoing
symptoms or functional
limitations
Glass half full
Positive conceptualisation of
symptoms
Reframing valued activities
Glass half full
Positive conceptualisation of
symptoms
Reframed valued activities
Glass half full
Positive conceptualisation of
symptoms
Reframed valued activities

12b

Female
3 years 9 months
post-TKR
81 years old

Glass half full
Recalibration of symptoms
Positive conceptualisation of
symptoms

14b

Female
3 years 6 months
post-TKR
71 years old
Male
3 years 9 months
post-TKR
70 years old
Female
4 years post TKR
82 years old
Female
2 years 10 months
post-TKR
77 years old

Full glass
No/minimal ongoing
symptoms or functional
limitations
Full glass
No/minimal ongoing
symptoms or functional
limitations
Glass half full
Reframing valued activities

Female
2 years 8 months
post-TKR
81 years old
Male
2 years 8 months
post-TKR
83 years old

Full glass
No/minimal ongoing
symptoms or functional
limitations
Glass half full
Positive conceptualisation of
symptoms

16b

18b
39b

41b

43b

Glass half empty
Negative conceptualisation
of symptoms
Negative calibration of
symptoms

Glass half empty
Negative conceptualisation of
symptoms
Inability to reframe valued
activities
Full glass
No/minimal ongoing
symptoms or functional
limitations
Full glass
No/minimal ongoing
symptoms or functional
limitations
Glass half full
Positive conceptualisation of
symptoms
Glass half empty
Negative conceptualisation of
symptoms
Inability to reframe valued
activities
Negative calibration of
symptoms
Full glass
No/minimal ongoing
symptoms or functional
limitations
Full glass
No/minimal ongoing
symptoms or functional
limitations

Participant identification numbers are presented as the participant’s identification number from the
previous study followed by the letter ‘B’, to facilitate comparison with the previous publication (Klem,
Smith et al., 2020).
Do satisfaction levels change at later follow-up?
Overall, participants reported similar levels of satisfaction as the previous study, with the exception of
three participants; P43b transitioned from ‘glass half full’ to ‘full glass’; P04b transitioned from ‘glass
half empty’ to ‘glass half full’; and P12B transitioned from ‘glass half full’ to ‘glass half empty’. In the
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following quote, P12B acknowledges that her satisfaction levels have changed and attributes this lower
level of satisfaction to her recent falls:
Interviewer: … when I called you two years ago about your knee replacement, you told me that
you were somewhat satisfied with your ability to do home and yard work. What do you think has
changed?
12B: Yeah, well that was before I had the falls.
These transitions were aligned with the mechanisms identified in the baseline interviews, thus, no new
themes emerged from interviewing these participants about their changed level of satisfaction.
How does the existing conceptual model of patient satisfaction after TKR apply at this later follow-up?
In the following section, participants who reported no or minimal ongoing symptoms or functional
limitations, and high satisfaction in this follow-up study were classified as ‘full glass’. Participants who
reported ongoing symptoms and/or functional limitations were classified as either ‘glass half full’ (those
that reported high satisfaction), or ‘glass half empty’ (those that reported low satisfaction) in this followup study. Where a participant changed classification from the baseline study, this has been described
under their classification from the follow-up interviews; i.e. their ‘new’ level of satisfaction.
Full glass
In alignment with the existing conceptual model, participants in the ‘full-glass’ pathway at baseline
continued to report no, or minimal ongoing symptoms or functional limitations in the follow-up
interviews. Participants in this pathway also reported a stable level of symptoms; no participant
reported any new or changed level of symptoms. As participant P14 explains, she perceived herself as
lucky due to how positive her outcomes have been:
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I’m one of the lucky ones obviously because I’ve never had problems. I’ve had both done and I’ve
never had problems … Now, yeah, it doesn’t hurt but it’s a very funny sensation when I go to
kneel on them. But that is all, I can squat, I can do everything bar that.
In the presence of minimal symptoms, the participants appeared to be more forthcoming with possible
reasons for the occasional experience of pain compared to the baseline interviews. However, consistent
with the previous enquiry, the pain itself and perceived reasons for pain, were deemed nonbothersome. P1b who previously thought his occasional symptoms may be related to his age, explained
how he experiences minimal, non-bothersome, pain as a result of aging and changes to the weather, but
he does not believe it negatively affects him:
It [the pain] doesn’t affect me at all really. I just put it down to getting a bit old and change of
weather. I get it in other parts of the body as well, I get in the elbow, ankle and the back.
Likewise, P16B who previously expressed contentment with not knowing the cause of his occasional
pain, now described the effect of cold weather on his knee but felt like it was nothing to worry about:
[pain in] the knees? No, no worries. Like I said they can ache a little bit type of thing but um, ah
when it gets real cold but ah, no worries – but it’s time to put on long trousers now and that
keeps them warm.
Glass half full pathway
Participants in the ‘glass half full’ pathway continued to conceptualise satisfaction as improvement from
the pre-operative state. As described by P18b, she felt osteoarthritis was all through her body (including
her knees) and very painful, so the TKR operation was a success:
Well [I’m satisfied] because – oh I don’t know, because I have the, I had all through my legs –
because I have osteoarthritis through the whole body, so my knees are – they’re very sore, very
bad, so ah, the operation was successful.
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Additionally, P11b, who described continual difficulty walking and felt like the knee was not 100%,
reported high level of satisfaction based on a previously worse state:
Comparing to what it was, yeah, absolutely satisfied, yeah.
The mechanisms that facilitated satisfaction in the presence of ongoing symptoms or functional
limitations were consistent with the existing conceptual model; recalibration, reframing valued
activities, and non-bothersome conceptualisation of symptoms (see Figure 7.1). However, it was
apparent the mechanisms that influenced high levels of satisfaction for an individual could change over
time. For P11b, his satisfaction was previously due to conceptualising his symptoms as continually
improving. However, in the follow-up interview, he developed a non-bothersome conceptualisation of
his symptoms through believing his symptoms were good for his age:
At my age it doesn’t matter. I just walk and do everything to my knee. I don’t walk if I have a lift
or whatever or go anywhere out of the way. I just carry on the way I do, I’m 78 so I think I get
around pretty good really for that age … I’m just a little bit disappointed in it, but I’ve got to
remember I’m nearly 80, so I suppose I have to be satisfied with it, wouldn’t I?
Additionally, the role of social comparison to facilitate recalibration of symptoms was also present for
P11b, who compared himself to others he perceived were doing worse than him:
Yeah, well, I’ve heard a lot of complaints about it. There’s a lot of people that are not as good as
me, that I know, though, and so, I don’t worry about mine. I’ve seen [surgeon] the other day and
they x-rayed me and said everything was in place, so I feel good about that too.
Similarly, for P18b, in her baseline interview, she described reframing valued activities in the form of
setting small functional targets, such as gradually increasing time on her stationary bike. In the followup interview, her mechanisms for satisfaction were modified such that her impaired function was
conceptualised to be due to her other comorbidities, particularly her spine. Although the influence of
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comorbidities was apparent in her previous interview, the attribution of these to her reason for being
satisfied came across more strongly in the follow-up interview:
Walking, that relates to my spine, it has nothing to do with my knees. I can’t reach my toes for
instance, I have to have pedicures because I can’t reach my toes there, I can’t bend down but
that has nothing to do with my knees. That is my back so that’s hard for me to distinguish you
know, what I’m saying?
Participant P04b, who transitioned into this group from ‘glass half empty’, reframed activities based on
what he considered to be reasonable for his age, and this reframing was a key mechanism for
transitioning to becoming satisfied. In the baseline interview, P04b reported dissatisfaction due to an
inability to do valued activities such as golf. In the follow-up interview P04b describes what he has
decided as appropriate for his age:
P04b: I probably after I spoke to you, if that was 2 years ago um, I probably did start playing
again with a friend of mine, ah, yeah, ah and we used to just play nine holes we’d get a cart and
we’d play probably once a week and um, it got to the stage where ah, I couldn’t I – I had to give
it away because I couldn’t walk that far – and once again, which I’m sure it was because of the
other knee, I can’t remember having any trouble with my right knee it was always the left knee
and the hip so …
NRK: Would you ever consider going back to it?
P04b: Nup. I figure at 80 I’m, I’ve passed it.
Consistent with the existing model, social and contextual factors, as well as thoughts and feelings were
also influential in this pathway. In particular, the role of acceptance pertaining to age-related limitations
appeared to play a larger role than in the previous study, as has been demonstrated in the previous
quotes. In addition to this, a positive relationship with the surgeon who had performed their TKR
continued to be an important social and contextual factor for satisfaction, as explained by P18b:
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Yes, ah, terrific man, um, well I suppose he was very caring and looking after me afterwards. I
like him very much, he is very calming very friendly, very reassuring and I thought he knew what
he was doing, if you know what I mean.
Further, participants in this pathway generally did not express thoughts and feelings of worry and
anxiety about their current symptoms. Participants explained an ability to manage doing what they
wanted despite limitations. P11b expressed a lack of worry about his persistent knee clunking and
adequate self-efficacy to ‘work around it’:
I’m not worried about it [knee clunking], no, not at this stage. I can manage it pretty good now,
and so I work around it a little bit, yeah.
Likewise, P18b reported her knee instability as neither worrisome nor concerning, indicating a lack of
distress related to her current symptoms or functional limitations:
If I’m standing long time ah, not that I’m walking, if I’m standing long time it sort of tends to
sometimes give way on me, you know, but it’s not – I’m not concerned and it’s not really
worrying, you know.
Glass half empty
Participants In the ‘glass half empty’ pathway continued to conceptualise satisfaction as complete
resolution in symptoms and or functional impairments. In the follow-up interviews, ‘glass half empty’
participants expressed a stronger emphasis on satisfaction as meaning having a knee that felt and
moved like a ‘normal’ knee:
[being very satisfied] … means I’ll be able to walk normally without any aids or anything or any
frames or anything that I have to use and that’s it … as if I hadn’t had any operations at all.
[P39b]
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The three key mechanisms identified in the baseline study remained influential for ‘glass half empty’
participants in the follow-up study. For participant P39b, whose low level of satisfaction remained the
same from the previous enquiry, her previous mechanism of a negative conceptualisation of symptoms
was confirmed and strengthened; P39b underwent a revision surgery to try and address her persistent
pain after her initial TKR, only to continue experiencing pain. P39b explained how she understood the
cause of her symptoms:
I was in too much pain after the surgery and the way the knee was going back it was really
giving me a lot of pain, and that because it was very hypo-extending back … somehow it was
stretched or something he said that they had it stretched or whatever they did. And they had to
do it again, but by fixing it I think he might of, maybe, I think he might have put too much
padding in. You know packed it up too much this time. Maybe, I don’t know, I hope I don’t have
to go under again and take some of that padding off to stop that nerve. That’s probably why it’s
pressing on the nerve now.
Additionally, due to social comparison with others who had undergone TKR and had a positive outcome,
P39b recalibrated her symptoms as worse than theirs. This comparison also contributed to further
confusion regarding her conceptualisation of symptoms:
She was good and she had the second one done and she’s ok. There’s nothing wrong with her so
you know, I don’t know … And she’s quite happy and she’s walking as if she never ever had
anything done, you know like, nothing is ever – she never even had the operations and she’s fit
and goes for walks and does you know, exercises and goes to the gym and all and you know,
she’s quite happy with it. And I’m thinking, well if you can do that well how come mine is like
that, why am I having all this problems, you know.
Participant P12b, who transitioned from ‘glass half full’ to ‘glass half empty’, experienced two falls in the
period since her baseline interview. Although she reported persistent symptoms in her baseline
interview, at the follow-up interview she believed her pain was due to the falls. However, she reported
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that her doctor assured her there was nothing internally wrong with her knee and dismissed her
concerns about her pain. This led to an inability to have a positive conceptualisation of her symptoms,
and subsequent reports of low levels of satisfaction:
Since I’ve had the fall, yes. I don’t think I had very much pain at all, before I had the fall. I had to
go over to [location] to have me leg x-rayed, because I had me shoulders x-rayed as well. And he
said, ‘There’s no need to do the right one’. He x-rayed the left leg, but he didn’t do the right one,
that I had replaced. And he said, ‘Everything there should be fine’. So, okay. And that was it …
I’ve told him several times that I’ve got pain in the knee, and so he just makes jokes; he says,
‘You been playing football, have you?’ I say, ‘Oh yeah, of course’.
P12b further described how she was unable to do valued activities, which also contributed to her low
level of satisfaction:
Very dissatisfied. I used to be able to look after my own garden, but now I’ve got to pay a fellow
$60 a fortnight to come and cut my lawn … That’s how bad things are, and I’ve got a mower,
and a blower down in the shed, and rakes and what have you, but I can’t use them.
Consistent with the existing model, the influence of social and contextual factors, as well as thoughts
and feelings, appeared to play a role in this pathway. P39b recalls feeling unheard by her surgeon and
feeling high levels of frustrations because of this. P39b told a story of how her surgeon did not believe
her problems with walking until a chance encounter on the street:
… He was in the street talking to another guy. And then I went past him, and said hello and I kept
passing … he saw me and then he realised what I was talking about. And I thought well I’ve been
trying to tell you that 12 months ago. Which I was really, really got upset about it, but it was,
you know, could’ve done it 12 months before and wouldn’t have had all that problem … all the
things I had to do and then he was thinking of getting me – oh what was it? Like bars and that
put on to keep me leg straight and oh look, all the things that he was trying to do and didn’t
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need to do any of that. Which annoyed me really, really bad because, you know, back and
forward and living in [location] into Melbourne all the time, which you know, all that time which
you didn’t sort of – and I tried to tell him what was going on and he just didn’t – I don’t know
whether he wasn’t listening or he wasn’t – I don’t know what it was. Until he saw me walk and
then he said, ‘Oh, I realise what you’re talking about’ oh it’s about time.
For P12b, her low level of satisfaction was also influenced by the contextual factor of a negative
relationship with health care professions, as demonstrated in the previous quote where her reports of
pain following her falls were dismissed. Additionally, the experience of falls contributed to negative
thoughts and feelings, particularly high levels of fear related to her knee:
And that’s very frightening, so unless I’ve got somebody with me, I try not to go there. I go over
to the plaza if I have to have my eyes tested or something, get new glasses. But otherwise, I stay
away from there.

152

Figure 7.2. Roadmap to improve satisfaction levels post-TKR
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Discussion
The findings from this qualitative follow-up study contribute to understanding the processes involved in
patient satisfaction 3–4 years after TKR. This study was conducted two years following the baseline
enquiry and demonstrated how the three pathways to high and low satisfaction were still relevant (‘full
glass’, ‘glass half full’, and ‘glass half empty’), as were the originally identified mechanisms of these
pathways (recalibration, reframing valued activities, and conceptualisation of symptoms). However,
participants could change their level of satisfaction or the key mechanism(s) driving their level of
satisfaction over the two years following the baseline study. This highlights that both the levels of
satisfaction and the reasons underpinning it are fluid over time. Further, the factors underpinning these
changes are potentially modifiable with targeted intervention.
This follow-up study provides novel insight to patient satisfaction as a continually changing process up
to 4 years post-TKR. Whether satisfaction changes over time after TKR, and if so how and why, has not
been previously investigated. The findings from the present study indicate that patient satisfaction may
be better considered as a ‘moving target’ due to the interaction of various psychosocial processes.
This fluidity observed in patient satisfaction suggests that clinicians should continue to monitor patient
satisfaction for a number of years post TKR. Despite the changeable nature of satisfaction seen in this
study, participants did not indicate any belief that their outcomes could change without further surgery.
This is in agreement with previous qualitative research that found patients believe they are ‘stuck with’
their TKR outcomes (Jeffery et al., 2011). Thus, it is important to inform patients their outcomes are
potentially modifiable over time. Additionally, in alignment with our previous study (Klem, Smith et al.,
2020) and existing satisfaction literature (Batbaatar et al., 2015; Sitzia & Wood, 1997), the role of the
surgeon in forging a positive therapeutic alliance was important in achieving high levels of satisfaction.
This appeared to promote trust in the quality of the TKR surgery and belief of a good outcome despite
continued symptoms and functional limitations. Thus, positive communication techniques and
relationship building, such as active listening and validating concerns regarding the integrity of the TKR,
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may be important in assisting patient to achieve high levels of satisfaction. Further, understanding the
specific basis for a person’s dissatisfaction, utilising the proposed conceptual model, may allow for
targeted management to assist patients to feel more satisfied up to four years post-TKR.
The influence of the three key mechanisms in pathways to high and low levels of satisfaction suggest
patient satisfaction is largely a function of patient adaptability. This is aligned with previous qualitative
research that found patients post-TKR expressed happiness with their TKR and described their outcomes
as good despite continued pain or an inability to do valued activities (Woolhead et al., 2005). The
potential of patients to arrive at a positive appraisal of their TKR outcomes despite ongoing pain and/or
functional limitations is an important consideration when interpreting scores on measures of patient
satisfaction; high levels of satisfaction may not necessarily reflect meaningful improvement in pain and
function.
This follow-up study importantly revealed the more dominant influence of negative age-related beliefs
on symptoms and functional limitations compared to the baseline study. This is consistent with other
qualitative and quantitative research that has found older people more readily accept that the process
of aging relates to functional decline and persistent pain (Jeffery et al., 2011; Robertson & Kenny, 2016).
Despite these beliefs positively influencing a non-bothersome conceptualisation of symptoms and
resultant reports of high satisfaction in this study, it may promote continual disengagement from valued
life activities in this cohort. For example, participant 04b stopped playing golf, which has social,
cognitive and physical health benefits. The negative age-related beliefs seen in this study may reflect a
stronger social narrative of age-related prejudice, which has become internalised in older adults
(Hausknecht et al., 2020; WHO, 2020). Clinicians may play an important role in addressing internal
negative self-perceptions of aging in patients to prevent adverse health and wellbeing outcomes
(Hausknecht et al., 2019, 2020; Levy, 2001).
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Clinical implications
As the findings from this study indicate that patient satisfaction is a continuous journey up to 4 years
post-TKR, it may be appropriate to support vulnerable patients over this period of time. As orthopaedic
surgeons may not always follow their patients beyond the first year or two post-TKR, GPs and
physiotherapists may be best positioned to provide care at this stage, with referral on to other
appropriate allied health as required. To assist clinicians, we propose a road map (see Figure 7.2)
detailing the utilisation of the conceptual model to identify key barriers to satisfaction and potential
treatment pathways for individualised management, for patients with low satisfaction up to 4 years
post-TKR. In alignment with clinical guidelines (Lin et al., 2020), this ongoing support should include
continuous monitoring in the form of screening tools such as the WOMAC for pain and function
(Bellamy et al., 1988), and the Örebro or STarT Back for psychological factors (Butera et al., 2016; Linton
et al., 2011). Screening tools can guide patient-centred communication, the importance of which was
further highlighted in this study. The findings suggest that patients reporting low levels of satisfaction
require validating and reassuring communication techniques, and a strong therapeutic alliance to
facilitate an improvement in satisfaction levels. Our previous publication provides exemplar
communication techniques to assist patients who report low levels of satisfaction (Klem, Smith et al.,
2020). The identification of both physical and psychosocial barriers to achieving high satisfaction
highlights the potential role of physiotherapy and psychological support in this process. The overattribution of the perceived effects of aging on persistent symptoms and functional limitations in this
study suggest clinicians may play and important role in educating patients of the potential to improve
their clinical outcomes. This can include addressing implicit, negative age-related beliefs and working
with patients to set realistic functional goals, or targets to improve social participation (Levy, 2001).
Rehabilitation that disconfirms negative age-related beliefs, such as helping people to develop
movement strategies that are non-provocative, may provide successful experiences that encourage
further engagement with valued life activities. Future research may be concerned with testing the
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framework proposed in this research for providing targeted care for those who remain dissatisfied postTKR.
Strengths and limitations
To achieve a longitudinal understanding of patient satisfaction, we were required to sample from the
participants in our previous study. This may have limited the scope of our findings and participants of a
younger age or at longer follow-up may have identified additional factors influential to satisfaction. As
no participant classified as ‘full glass’ reported any different or new symptoms, it is unknown if they
would remain satisfied if they had developed bothersome symptoms. The sample was from a single site,
an Australian public hospital, where TKRs are government-funded procedures. Thus, the experiences
may reflect the aspects of care which do not transfer to other health settings.
Using a longitudinal qualitative design by re-interviewing key informant participants from the baseline
study sample allowed a novel, in-depth comparison and analysis of factors related to what satisfaction
means to patients, and how and why satisfaction level changes or remain the same over time.
Additionally, a consistent interviewer across the baseline and follow-up studies facilitates a trusting
relationship with the participants and can yield more rich descriptions in the interviews. This also meant
the interviewer was familiar with the participants’ experiences, and thus was able to compare and
contrast meaning over time. This is important when documenting contextual cues, such as mood, which
may not be revealed in written transcripts.
Conclusions
The findings from the present study provide support for satisfaction with TKR being a fluid,
multifactorial construct which is influenced by potentially modifiable factors that vary over time. The
findings suggest avenues for clinicians to assist their patients to feel satisfied with their TKR outcomes
up to four years post-surgery, and highlight the importance of informing TKR patients to present for care
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in order to optimise their TKR outcomes, rather than accepting ongoing symptoms or functional
limitations.

7.3 Chapter conclusions
The findings from this chapter provide further support for the conceptual model of patient satisfaction
developed in Study 2. An important finding from this chapter was the fluidity in satisfaction scores;
those with ongoing symptoms and functional limitations may continue to experience changes to their
satisfaction levels in either positive or negative directions. Further, the influence of negative age-related
beliefs on levels of satisfaction demonstrate the salience of working with patients to achieve their
functional goals. In the following final chapter, the findings of this body of work with be summarised and
discussed within the existing literature landscape, including clinical implications and future directions.
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Chapter 8: Discussion
8.1 Introduction
The measurement of patient satisfaction is commonly, yet inconsistently used, to capture the patient’s
perspective of outcomes following TKR. The lack of theoretical development underpinning satisfaction
instruments, as well as the lack of theories underpinning the construct of satisfaction, have resulted in
heterogeneity in the types of questions and quantification methods used to measure patient
satisfaction after TKR. Resultantly, it was not known what it means when a patient indicates they are
‘satisfied’ or ‘dissatisfied’ according to currently used questionnaires. This doctoral thesis employed a
predominantly qualitative methodology to provide novel insights into the construct of satisfaction from
the patient’s perspective after TKR. The specific aims of this research were:
i)

Evaluate the proportion of patients reported to be satisfied after total knee
replacement for osteoarthritis;

ii)

Assess the content validity of the utilised satisfaction measures;

iii)

To explore what it means for patient’s to be satisfied 1–2 years after total knee
replacement;

iv)

To investigate the factors that influence patient satisfaction levels 1–2 years after total
knee replacement;

v)

To explore the stability of patient satisfaction 2 years following the initial inquiry;

vi)

To investigate whether the existing conceptual model of patient satisfaction after TKR
applies 2 years following the initial inquiry.

This chapter will discuss the main findings of the thesis, and situate these within the existing satisfaction
literature. The application of the findings to clinical contexts is then described, followed by the
implications for measurement of satisfaction via questionnaires. This chapter will conclude with the
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strengths and limitations in this body of work, future directions for research, methodological
implications, and concluding remarks pertaining to the original research.

8.2 Summary of main findings
This thesis commenced with Study 1, a systematic review of questionnaires used to measure patient
satisfaction after TKR. The findings revealed heterogeneity in the types of satisfaction questions and
quantification methods used, thus a meta-analysis to obtain a pooled estimate was inappropriate.
Additionally, all questionnaires were assessed as having inadequate content validity due to the lack of
patient involvement in questionnaire development and testing. Therefore, there is uncertainty as to
what is being captured by current TKR satisfaction questionnaires.
The findings from Study 1 led to a qualitative investigation, Study 2, which developed a conceptual
model of patient satisfaction after total knee replacement surgery through a constructivist grounded
theory methodology, presented in Chapter 5. These findings first identified how the conceptualisation of
patient satisfaction appeared to be contingent upon the participant’s level of satisfaction; in those that
reported high satisfaction, satisfaction was conceptualised as an improvement in pain and/or function;
in those that reported low satisfaction, satisfaction was conceptualised as a resolution in pain and/or a
restoration of function. A conceptual model was developed based on the findings, which depicted the
factors that influenced satisfaction, and theorised different pathways to a person’s level of satisfaction.
Those that reported no or minimal ongoing symptoms or functional limitations experienced a direct
pathway to high satisfaction, whereas some of those who reported ongoing symptoms or functional
limitations, achieved satisfaction through one or more three key mechanisms (recalibration, reframing
valued activities, and non-bothersome conceptualisation of symptoms). These mechanisms were
variously influenced by thoughts, feelings, social and contextual factors.
As Study 2 explored satisfaction in the first 1–2 years post-TKR, a follow-up study (Study 3, Chapter 6) of
patient satisfaction 3–4 years after TKR was conducted to test the assumptions of the conceptual model.
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In Study 3, participants from Study 2 were purposively sampled to test all dimensions of the conceptual
model, including representation from each of the pathways (full glass, glass half empty, glass half full),
and influencing mechanisms (recalibration, reframing valued activities, and conceptualisation of
symptoms). This enquiry found conceptualisations of satisfaction, as well as the factors that influence it,
were still relevant 3–4 years after TKR surgery. Satisfaction was also found to be modifiable; people
could change their level of satisfaction as well as the factors that influenced their level of satisfaction.
However, beliefs relating to the influence of aging on persistent knee symptoms and functional
limitations were more dominant in this follow-up study.

8.3 Situating the conceptual model
The insights into patient satisfaction after TKR provided by Study 2 and 3 have not been previously
described in the orthopaedic literature. The conceptual model developed in Study 2 and supported in
Study 3 provides a novel understanding as to how patients arrive at high and low levels of satisfaction
following TKR. In particular, the model indicates that our understanding of satisfaction may be
strengthened by accounting for the following key findings:
•

The meaning of satisfaction to the patient may differ depending on whether they are satisfied or
not.

•

High satisfaction does not necessarily relate to significant improvements in pain and function;
low satisfaction does not necessarily relate to a lack of improvement in pain and function.

•

In those patients with persistent symptoms or functional limitations, satisfaction likely reflects
their adaptability, through three key mechanism of change (recalibration, reframing valued
activities, and conceptualisation of symptoms), influenced by thoughts, feelings, social and
contextual factors.

•

Satisfaction remains changeable up to four years post-TKR.

•

The factors underpinning satisfaction may provide potential targets for interventions post-TKR.
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To understand how these findings extend our understanding of satisfaction after TKR, it may be useful
to situate the conceptual model within extant satisfaction literature. The following section will compare
and contrast the conceptual model with the key literature pertaining to patient satisfaction after TKR.
Although high levels of patient satisfaction are often related to clinically meaningful improvements in
pain and function from TKR, this is not always the case (Baker et al., 2007). The development of the
conceptual model provides contextualisation of this confusing relationship between satisfaction and
clinical outcomes. The findings illustrate how for people with ongoing symptoms or functional
limitations, the integration of the three mechanism of change with psychosocial factors can determine
their personal level of satisfaction. Thus, patients may report high satisfaction in the presence of
persistent symptoms or functional limitations through adapting their lifestyle to their current state,
perceiving their outcomes as successful compared to others, or adopting a non-threatening
understandings of their symptoms and functional limitation. Conversely, for patients with meaningful
improvements in pain and function post-TKR but reports of lower satisfaction, the absence, or, negative
influence of the three mechanisms of changes in the presence of negative thoughts, feelings, social and
contextual factors can result in lower levels of satisfaction. Thus, the conceptual model provides
explanation for how, through their adaptability, patients can arrive at satisfaction levels that may not
reflect their pain and function outcomes post-TKR.
The conceptual model further compliments and extends on the long held assumption that patient
expectations are a determinant of patient satisfaction. These assumptions date back to the 1980s, when
one of the most popular satisfaction theories was developed by Linder-Pelz (1982). As a definition of
‘patient satisfaction’ was absent during this time, Linder-Pelz drew on job satisfaction literature to
create an understanding of this construct. Under this extension of job satisfaction, patient satisfaction
was thought to mean a positive appraisal of distinct dimensions of the health care. From this definition,
several hypotheses of the determinants of satisfaction were created, with the primary one being
satisfaction as a sum of the products of expectations and values regarding various aspects of care.
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Linder-Pelz surmised that expectations were a likely determinant of patient satisfaction due to the
presence of expectations in extant job satisfaction and health care literature during the time of
publication. However, when this value-expectancy model of patient satisfaction was tested
quantitatively, this theory failed to show alignment with satisfaction outcomes; the value-expectancy
model only explained 8% variance in satisfaction scores (Linder-Pelz, 1982). This lack of alignment may
have been a product of inadequate content validity of the utilised satisfaction questionnaires, in
addition to a lack of theoretical understanding of the construct of patient satisfaction. Despite this, the
hypothesis presented by Linder-Pelz shares some parallels with the findings of the conceptual model
developed in this thesis, in particular, patient expectations. In accordance with Linder-Pelz’s hypothesis,
expectations were shaped alongside values. The conceptual model developed in this thesis extends this
understanding of expectations by demonstrating how they could be shaped through various
psychosocial factors. Linder-Pelz’s theories of patient satisfaction were likely limited by being an
extension of existing literature related to the psychological concept of satisfaction and job satisfaction,
rather than patient satisfaction per se. Qualitative enquiry into patient satisfaction prior to hypothesis
generation and theory testing may have captured more nuanced dimensions of patient satisfaction. In
particular, the role of expectations in patient satisfaction may be considered a ‘moving target’;
expectations can change in alignment with the adaptability of patients. Thus, in the presence of
persistent symptoms or functional limitations, patient adaptability may be a more central determinant
of patient satisfaction than the patient’s expectations.
Understanding patient expectations as a ‘moving target’ also provides context for the inconsistencies in
recent quantitative research seeking to predict post-TKR satisfaction through fulfilment of pre-operative
expectations (Adie et al., 2012; Bourne et al., 2010; Culliton et al., 2012; Scott et al., 2010). As the
conceptual model in this thesis indicates, people can re-evaluate what they consider as an important
outcome after TKR based on their current symptoms and functional capacity. This fluid nature of
expectations results in a construct that is challenging to capture in studies seeking to predict
satisfaction. While the findings from this doctoral thesis indicate that expectations should not be
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considered the sole determinant of satisfaction, the findings also suggest that pre-operative patients
require education to provide them with realistic ideals for post-operative outcomes. For example, those
who were dissatisfied who desired a complete resolution of pain and functional limitations may have
benefited from pre-operative consultation to address the likelihood of persistent symptoms and
functional limitations. This highlights the need for shared decision making where the potential risks,
benefits, and likely outcomes are clearly articulated prior to undergoing surgery. Patient education in
this way may negate the need of the patient to go through a process of adapting to unexpected postTKR symptoms or functional limitations, or result in patients choosing non-operative care rather.
The conceptual model also supports other research investigating the role of pre-operative anxiety and
depression predicting lower levels of satisfaction post-TKR (Khatib et al., 2015). Although this thesis was
conducted post-TKR and thus pre-TKR psychological status is not known, the findings indicate the
salience of negative thoughts and feelings in pathways to lower satisfaction. In particular, participants’
negative conceptualisation of symptoms, such as holding a belief that their prosthesis was put in
incorrectly, was often facilitated by distress and worry. This negative conceptualisation of symptoms
also tended to be catastrophic in nature, whereby the participants believed their symptoms were
caused by a serious surgical error.
Similarly, the conceptual model supports research that has reported the predictive influence of socioeconomic factors on levels of satisfaction after TKR, in particular, lower income, being female, and being
of a minority group have predicted lower levels of satisfaction in quantitative research (Barrack et al.,
2014). Although the present study did not capture these variables specifically, the influence of social
and contextual factors played an important role in influencing the three mechanisms of change. For
example, participants with a lack of social, family, or community support, either emotionally or
financially, tended to report lower levels of satisfaction. However, those that reported high levels of
support tended to be more satisfied.
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The follow-up qualitative investigation, Study 3, also provides potential reasons for why quantitative
research has found older patients report higher levels of satisfaction than their younger counterparts
(Baker et al., 2007). For the participants in the follow-up study, age presented as a dominant social and
contextual factor that facilitated the three mechanisms of change. For example, if a participant
continued to experience persistent pain or was unable to conduct activities they enjoyed, they often
perceived their age to be the reason why they may be experiencing these difficulties. It appeared that
participants felt it was socially acceptable and expected for people of their age to experience pain and
functional limitations, despite having undergone a TKR. This finding was in alignment with previous
quantitative researching into aging, where negative age-related beliefs were associated with decreased
leisure and social pursuits (Robertson & Kenny, 2016). Although no definitive explanation can be given
for why age-related beliefs were more dominant in the follow-up study, it may be that in the earlier
inquiry participants believed that the TKR still had time to resolve or take ‘full effect’. This was
supported by some participants indicating that they believed their knee pain was indicative of their knee
still healing, 1–2 years after TKR. However, in the follow-up Study 3, 3–4 years after TKR, this was likely
no longer a plausible explanation for their symptoms due to the longer time since their operation.
Instead, participants conceptualised their ongoing symptoms and functional limitations as a result of the
effects of their age.
This follow-up investigation also provided novel insights as to how satisfaction after TKR can change
over time. Importantly, the analysis revealed how levels of satisfaction, and the factors that influence
satisfaction levels, are still potentially changeable at four years post-TKR. Due to this, patient
satisfaction may not be considered a stable construct. Further, given the modifiable nature of
satisfaction, patients could benefit from support towards being satisfied in the longer term.
The conceptual model further demonstrates how satisfaction cannot be reduced to a single construct.
Rather, in the presence of ongoing symptoms and functional limitations, satisfaction levels are the
integration of various psychosocial processes, which will differ from person to person. In this way,
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previous research that has investigated determinants such as therapeutic alliance (Batbaatar et al.,
2017; Sitzia & Wood, 1997; Ware et al., 1978), equity theory (Linder-Pelz, 1982), and embodiment
(Hudak, Hogg-Johnson et al., 2004) are relevant to the construct of satisfaction, but do not solely explain
it. Therapeutic alliance was identified in Study 2 and 3 as a key social and contextual factor that could
positively or negatively influence satisfaction levels. In particular, if a patient had a positive therapeutic
alliance with their surgeon, they appeared to trust them more and have more confidence that the TKR
surgery was of a high quality. In turn, the patient was less worried about persistent symptoms or
functional limitations as they did not attribute these to surgical error. Alternatively, participants who
had a negative relationship with their surgeon tended to be more sceptical about the quality of the
surgery, thus, would be concerned that their symptoms were driven by surgical error. Likewise, equity
theory in the form of social comparison was also an important social and contextual factor in the
conceptual model. Social comparison could positively or negatively influence the mechanism
‘recalibration of symptoms’; if a person felt their TKR outcomes were better than others they could
experience a positive recalibration of symptoms and report satisfaction but if a person believed their
outcomes were worse than others, they experienced a negative calibration of symptoms and were less
satisfied. Lastly, embodiment theory, which reflects the relationship one shares with a body part
(completely integrated or separate from the body or mind) (Hudak, McKeever et al., 2007; Lape et al.,
2019), presented in the form of symptom coherency and was captured under the mechanism
‘conceptualisation of symptoms’. Where patients had a non-bothersome understanding of their
persistent knee symptoms, they reported higher satisfaction compared to those that had a bothersome
conceptualisation of their symptoms. A participant’s positive or negative conceptualisation of symptoms
may be informed by education from their surgeon, individual and social health beliefs, and an
individual’s health literacy. Although not a direct representation of embodiment theory, the conceptual
model illustrates the importance of how patients integrate and understand their symptoms on
pathways to high and low levels of satisfaction. Although each of these theories were relevant to the
determinants of patient satisfaction, their level of salience varied between participants. Due to this, it
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was important to capture the overarching themes within a conceptual model that integrated all possible
reasons for patients reporting high and low levels of satisfaction following TKR.
The conceptual model developed in this doctoral thesis shares parallels with existing qualitative
research into satisfaction after TKR. In particular, a qualitative study published at the same time as
Study 2 of this thesis investigated dissatisfaction with the outcomes of TKR (Mahdi et al., 2020). In this
content analysis, the term ‘dissatisfaction’ was not found to resonate with the participants in the study,
thus, the researchers changed the term to ‘discontentment’. The main category identified in the study
underpinning discontentment was ‘unfulfilled expectations and needs’. In respect to the findings of
Studies 2 and 3 in this thesis, expectations are considered part of the conceptualisation of satisfaction,
but not the key component. In particular, some satisfied participants demonstrated the ability to be
satisfied despite feeling their expectations were not met. Likewise, some dissatisfied participants
reported fulfilled expectations but dissatisfaction due to other factors they did not anticipate. Thus, we
know that expectations may change through the TKR journey and have variable salience to a person’s
level of satisfaction. It is likely that because only dissatisfied patients were recruited in the study by
Mahdi et al. (2020), rather than a broad sample encompassing high and low satisfaction in addition to a
range of pain and function outcomes, the role of expectations was not fully realised in the broader
context of satisfaction. The conceptual model developed in this thesis presents a greater emphasis on
patients being able to adjust and adapt to their current status, rather than on expectations alone, in
pathways to high and low levels of satisfaction. However, the sub-categories identified in the study by
Mahdi et al. (2020) align with the findings from the present thesis. The parallels in finding are presented
below in Table 8.1.
Table 8.1. Comparison of findings to Mahdi et al. (2020)
Sub categories in Mahdi et al. (2020)
Bothersome knee pain

Aspects of the conceptual model in the doctoral thesis
Ongoing symptoms or functional limitations were an
entry to high or low satisfaction, influenced by the three
mechanisms of change and thoughts, feelings, social and
contextual factors.
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Dreading that changes be
complications
Inability to perform my valued
activities
Lacking support from health care

Captured under the mechanism ‘bothersome
conceptualisation of symptoms’, which resulted in low
satisfaction.
Captured under the mechanism ‘no reframing activities’,
which resulted in low satisfaction.
Captured under a social and contextual factors of either
‘negative therapeutic alliance’ or ‘poor health care
support’. These social and contextual could act as a
negative influence on the three mechanisms.

These similar findings provide further support for the dependability and confirmability of this body of
work. However, the level of integration of identified factors differed, which relates to the choice of
methodology. The grounded theory approach taken by this doctoral thesis facilitated a greater
conceptualisation of the process of satisfaction by describing how various psychosocial factors integrate
to inform levels of high and low satisfaction, rather than a focus on extracting categories from the data
related to satisfaction (Cho & Lee, 2014). This was primarily achieved through the thorough sampling
approach and iterative analysis aligned with constructivist grounded theory. Resultantly, I was able to
identify patterns in the interaction of the various psychosocial factors between those that were and
were not satisfied, and how this related to their outcomes of pain and function. An additional important
contribution from the study by Mahdi et al. (2020) was identifying the lack of resonance the term
‘dissatisfaction’ had with the participants. Although not captured in this research as the aims were
concerned with theorising patient satisfaction, this may be an important avenue to explore in future
research to determine better terminology to capture the patient’s experience post-TKR.
Findings from another qualitative enquiry into the outcomes of TKR by Woolhead et al. (2005) also
shares commonalities with the conceptual model developed in this thesis (Woolhead et al., 2005). The
authors interviewed 25 participants three months before TKR, with 10 interviewed again six months
after surgery. Data were analysed according to the method of constant comparison and analysis was
governed by capturing data that related to the perception of outcome from the patient’s point of view.
In this study, most participants reported a good outcome from their TKR, however, further discussion
revealed difficulties with continued pain and function. The authors concluded that participants had both
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‘public’ and ‘private’ expression of their TKR, whereby their public expression was a socially desirable
response of positive outcome and the private expression revealed continued difficulties. Another
fundamental finding of this research was the desire of participants to rationalise, adapt to, and make
sense of their persistent pain and disability. Woolhead et al. (2005) described that in the evaluation of
health care, participants may introduce changes to their meaning of their self-evaluation to arrive at
positive appraisals of their TKR. In previous research investigating measurement error in quality-of-life
questionnaires, this phenomenon has been termed ‘response shift’. Patients may change their internal
standards, values, or meaning of quality of life and therefore assess their outcomes differently than if
they had not adapted to their current state. As described in Chapter 1, response shift encompasses
three key elements; recalibration, reprioritisation, and reconceptualisation. The finding from Woolhead
et al. (2005) and the response shift theory strongly paralleled with the ‘glass half full’ pathway in this
doctoral thesis. However, the conceptual model extends on the response shift literature by applying it
to a TKR population. The integration of response shift into an understanding of patient satisfaction after
TKR will now be discussed in more detail.

8.4 Response shift in satisfaction after total knee replacement
While response shift is considered a form of measurement bias in quality-of-life questionnaires, it also
provides a framework for understanding how people can arrive at a positive appraisal of their health
state despite no objective changes. During the analysis of Study 2, it was noted that participants either
changed their level of satisfaction from what they indicated in their 12 month data, or reported
satisfaction despite persistent symptoms or functional limitations. A process of adaptation was a
common pattern within these participants, which shared similarities with the response shift bias seen in
the quality-of-life literature. The model developed in this thesis adapted response shift theory to a TKR
context and, importantly, extended it to explain why participants report low versus high levels of
satisfaction in the face of continuing knee symptoms and/or functional limitations.
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The first pattern of adaptation observed in this thesis was participants evaluating the success of their
TKR outcomes based on how they perceived the outcomes of others. This was termed ‘recalibration of
symptoms’, and facilitated a higher level of satisfaction if a participant saw people who they perceived
as worse off than themselves, or saw a diverse range of pain and function outcomes. However, this
pattern also occurred in a negative direction where a participant would arrive at a high rating of
symptom severity if they were exposed to others who they perceived as better off than themselves,
resulting in a lower level of satisfaction. Recalibration of symptoms occurred in the presence of the
social factor of ‘social comparison’, which affected participants in either a positive or negative direction.
This is similar to the process of ‘recalibration’ described in the response shift literature, where a person
who experiences pain in a different area that is more painful than their TKR pain, or, is exposed to
others who have more severe pain than them in a changes their understanding as to what ‘severe pain’
is, thus resulting in a lower rating of their pain despite no change in pain intensity (Barclay-Goddard et
al., 2009; Blome & Augustin, 2015). Due to this recalibration, the person arrives at a higher rating of
quality of life.
The next pattern of adaptation was the process of participants finding valued activities that matched
their capacity, rather than their original targets for outcome. This was termed ‘reframing valued
activities’ and was reflected by participants modifying their current activities, or trying new activities.
Conversely, participants who felt they could not reframe their valued activities to match their pain levels
and functional capacity, reported lower satisfaction. This study found the capacity for participants to
reframe their valued activities was influenced by support from others, where the presence of this could
assist their participation. Likewise, positive thoughts and feelings such as optimism, self-efficacy, and
gratitude assisted participants to positively frame their ability to conduct valued activities. Conversely, a
lack of support and negative thoughts and feelings such as distress, worry and disappointment
negatively framed participants’ current capacity to conduct valued activities. This was aligned with the
process of ‘reprioritisation’ described in the response shift literature where individuals create new ideals
of what is important to them, which are in alignment with their current health state (Barclay-Goddard et
170

al., 2009; Blome & Augustin, 2015). In this context reprioritisation could extend beyond functional
activities and include spending time with loved ones. Due to redefining what is important to them,
people then indicate a high quality of life.
The last pattern of adaptation was how people understood their symptoms. This was termed
‘conceptualisation of symptoms’, which could either be bothersome in those that reported low
satisfaction, or non-bothersome in those that reported high satisfaction. In Study 2 and 3, a key finding
was that a participant’s conceptualisation of symptoms could be informed by social and contextual
factors, particularly their relationship with their surgeon. A negative relationship often resulted in the
participant blaming their surgeon for a surgical error, which they perceived as the reason for their
persistent symptoms and functional limitations, while a positive relationship instilled confidence in the
participant that the surgery was of high quality. Symptoms were often understood through social
narratives from family or friends, which were either helpful or unhelpful. Thoughts and feelings had the
potential to mediate the response to symptoms, where dissatisfied participants became worried,
distressed or depressed about their persistent symptoms or functional limitations. Alternatively, those
with high satisfaction tended to not worry about their symptoms, nor attribute any catastrophic
reasoning to why they may be experiencing them. Conceptualisation of symptoms was similar to the
process of ‘reconceptualisation’ described in response shift literature, whereby people redefine their
definition of a high quality of life in alignment with their changed health state (Barclay-Goddard et al.,
2009; Blome & Augustin, 2015). Through this new definition of what quality of life means to a person
they then report high levels of quality of life.
These patterns of adaptability, aligned with response shift theory, also share some parallels with
Acceptance and Commitment Theory (ACT) models of therapy. In the context of chronic pain, the
objective of ACT therapy is to decrease the interference of pain and improve functioning with valuedriven action, where the mechanism is thought to be acceptance (Hayes & Duckworth, 2006; Wetherell
et al., 2011). Under ACT, the end goal of acceptance encourages chronic pain patients to let go of their
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struggle with pain and to increase their focus towards value-based action (Hayes et al., 2006). Patients
are thought to achieve this acceptance through “how a person: (1) adapts to fluctuating situational
demands, (2) reconfigures mental resources, (3) shifts perspective, and (4) balances competing desires,
needs, and life domains. Thus, rather than focusing on specific content (within a person), definitions of
psychological flexibility have to incorporate repeated transactions between people and their
environmental contexts” (Kashdan & Rottenberg, 2010). In this body of work, participants showed signs
of acceptance such as coming to terms with ongoing symptoms or functional limitations, and their
perceptions of age-related limitations. Whether this acceptance of their current state occurred as a
result of, or prior to, the three key mechanisms is not clear and may require future inquiry to better
understand this relationship in a TKR context.
This framework of satisfaction, based on an adaption of response shift theory, largely encompasses
modifiable factors. In particular, unhelpful beliefs about symptoms, the ability to do valued activities, or
normalising ongoing symptoms or functional limitations can all be targets for change. Additionally,
thoughts, feelings, social, and contextual factors may be modified with appropriate health professional
intervention. Due to this, the framework may be useful to assist those that are dissatisfied feel more
satisfied after TKR. The following section will therefore explore the clinical application of this conceptual
model to improving levels of satisfaction after TKR.

8.5 Implications for clinical practice
The conceptual model presents a novel framework for clinicians to facilitate an improvement in
satisfaction levels for patients after TKR. Recommendations for how clinicians may use the conceptual
model have been described in both Study 2 and Study 3. This section will discuss how the findings from
this work may integrate into current Australian models of care for TKR.
The most recent models of care available for post-TKR include the Western Australian (WA) Elective
Joint Replacement Service Model of Care developed in 2010, and the New South Wales (NSW) Evidence
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Review Preoperative, Perioperative and Postoperative Care of Elective Primary Total Hip and Knee
replacement developed in 2012 (Agency for Clinical Innovation, 2012; Department of Health, 2010).
Both reviews concluded there was insufficient evidence to support the use of rehabilitation post-TKR,
which was owed to the lack of high-quality research and relatively small effect sizes of rehabilitation
relative to the effect size of the surgery itself. Further, high variation in the outcomes measures used to
determine effectiveness, and definitions for what rehabilitation encompasses makes drawing
conclusions on the existing body of evidence difficult. Both reviews did not identify evidence for
rehabilitation after five or six months, or rehabilitation initiated in the sub-acute period. Despite the lack
of evidence and guidance for rehabilitation after TKR, both remarked on how widely used post-TKR
rehabilitation is in Australia. However, a systematic review conducted in 2021 examined the clinical and
cost effectiveness of physiotherapy interventions for TKR, and found a benefit of physiotherapy for
improving pain, function and range of motion up to 13 weeks post-surgery (Fatoye et al., 2021). Despite
the clinical benefits, physiotherapy programs in the short term were found to be resource intensive and
not cost effective compared to controls and, in alignment with the WA model of care and NSW evidence
review, there was insufficient evidence to establish the benefit of physiotherapy in the long term. A
limitation of this systematic review was the broad definition of physiotherapy, which included inpatient
rehabilitation, a 10-day multidisciplinary rehabilitation program, physiotherapy at home, and group
exercises once a week, with the intervention period ranging from 1 week to 12 months.
Presently, a significant gap exists in how to best support patients in their post-TKR journey, particularly
beyond the first 3 month post-surgery (Agency for Clinical Innovation, 2012; Department of Health,
2010; Fatoye et al., 2021). The existing literature for post-TKR rehabilitation is limited to functional
interventions targeting mobility, range of motion and pain (Agency for Clinical Innovation, 2012;
Department of Health, 2010; Fatoye et al., 2021). Although the findings from this body of work suggest
ongoing symptoms and functional limitations is the entry pathway to lower satisfaction and functional
rehabilitation is therefore a logical first line of intervention, it is likely that some patients will not
experience further improvements in clinical outcomes (Agency for Clinical Innovation, 2012). Due to
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this, there is a need to maximise the level of satisfaction with current state in the face of ongoing
symptoms or functional limitations. To achieve this, an individual approach may be needed beginning
with positive communication techniques, such as validating and reassuring language, and active
listening, as well as shared decision making regarding possible treatment pathways. Following this,
intervention may target both the physical and psychosocial barriers to improving levels of satisfaction,
as depicted by the conceptual model in Study 2. The treatment pathways flow diagram proposed in
Study 3 may aid individualised treatment decision making for patients with low satisfaction, troubled by
persistent symptoms and functional limitations, up to four years post-surgery. Although future research
is required to test the efficacy of this treatment framework, in light of the current gaps in knowledge for
how to support this patient group, this framework may best positioned as a starting point for highquality, individualised biopsychosocial care up to four years post-TKR.
With respect to follow-up periods, the WA guidelines recommend a follow-up of all patients at intervals
of three months, 12 months, five years, 10 years and then two yearly thereafter due to risk of aseptic
prosthesis loosening after 10 years. However, the NSW evidence review reported current evidence is of
low quality and thus does not allow a determination of a recommendation for follow-up; however, the
evidence review proposed that face-to-face follow-up of asymptomatic TJR may be excessively costly
and unnecessary. Both the WA and NSW guidelines are primarily concerned with the detection of postoperative complications. While this is important, neither guideline provides suggestions for how
frequently to monitor and support those troubled by ongoing symptoms or functional limitations. The
results from this body of work suggest that some patients may require support up to four years postTKR for issues unrelated to surgical complications. The results from Studies 2 and 3 indicate positive
communication techniques and forging a strong therapeutic alliance are highly important during this
post-operative period to ensure that patients feel heard, and appropriate education can be provided to
mediate concerns about persistent symptoms or functional limitations. In alignment with the NSW
evidence review, this body of work suggests support may not be required for those reporting high
satisfaction and an absence of symptoms or functional limitations. However, satisfied and dissatisfied
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patients with ongoing symptoms and functional limitations may benefit from education regarding the
ability to improve their outcomes up to four years post-TKR. Further research is required to determine
the frequency of follow-up within this four year period, and continued follow-up beyond this. However,
the findings from this body of provide an initial guideline for the need for ongoing support in some
patients up to four years post-TKR.
8.5.1 Further considerations for the clinical use of the conceptual model
Despite this novel framework to improve satisfaction levels following TKR, it is acknowledged that the
process of acceptance and adaptation will result in some patients reporting high satisfaction despite
significant ongoing pain or functional limitations. In Study 2, this group of patients was able to accept
and adapt to their current state through the three mechanism of change in the presence of positive
thoughts, feelings, social and contextual factors. In Study 3, this acceptance and adaptation process was
heavily facilitated by age-related beliefs. Due to this, the model suggests there may be a difference
between appropriate and inappropriate acceptance of and adaptability to symptomatic and functional
outcomes post-TKR. Although not definitively proven, it is possible that there is a patient group that is
not seeking appropriate care due to just ‘putting up with’ less than optimal outcomes. This may result in
progressive disability and comorbidities later in life as a result of factors such as inactivity, weight gain,
increased falls risk, loss of social roles and poor mental health that require ongoing health care
interventions. From a financial perspective of government health care services, it may be beneficial to
intervene in this patient group in order to prevent the downstream need for support services. In
addition to individualised care detailed in Studies 2 and 3, this may also encompass societal
interventions related to addressing negative perceptions of aging and ageist beliefs (Hausknecht et al.,
2020; Levy, 2001; WHO, 2020), as well as more general ‘wellness’ initiatives for later life health, similar
to Living Longer Living Stronger initiatives that are targeted at over 50s (COTA Australia, 2021).
However, the individual’s perception of high satisfaction may be important to honour if our health care
system is striving for positive patient-reported appraisals of care and outcomes. However, it is also
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possible that by encouraging patients who report satisfaction despite sub-optimal outcomes to do
more, some may end up dissatisfied due to being exposed to activities they cannot do, although there is
no definitive evidence for this.

8.6 Implications for measurement
Patient satisfaction is considered a core outcome post-TKR (Singh et al., 2017), with scores commonly
used to justify the continued use of TKR surgery to patients, clinicians and policy makers (Ring &
Leopold, 2015). However, the findings from this doctoral thesis raise important considerations if
measurement of post-TKR satisfaction is to be continued. The results from Study 1 did not find evidence
of adequate content validity in any existing TKR patient satisfaction questionnaires. Content validity is
considered the most important measurement property of a patient-reported outcome measure as it
ensures three key components of a questionnaire are met: (i) relevance to the construct of interest, (ii)
comprehensiveness in terms of capturing all key aspects of the construct, and (iii) comprehensibility for
the intended patient group (Terwee et al., 2017, 2018). To achieve these three aspects of content
validity, the COSMIN group recommend beginning with a PROM development study where the concept
for the PROM is developed, as well a pilot test of the draft PROM (Terwee et al., 2018). The
development study must include a clear description and theoretical origin of the construct of interest,
use of appropriate qualitative methods to identify relevant PROM items for the construct and study
population, and, importantly, be performed in a sample representing the target population. Following
the development of the PROM, the COSMIN group recommend a specific content validity study
targeting the relevance, comprehensiveness and comprehensibility of the PROM (Terwee et al., 2017).
To achieve this, appropriate qualitative techniques must be used with the target population about each
of the three dimensions of content validity.
In addition to the lack of involvement of TKR patients in the development of satisfaction questionnaires,
another major limitation of satisfaction questionnaire development was an absence of a clear
theoretical origin of patient satisfaction as a construct. The findings from this doctoral thesis have made
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grounds in the underpinning theory of the construct, demonstrating how patient satisfaction may be a
stronger reflection of adaptability in the presence of ongoing pain and functional limitations. This brings
into question the utility of these metrics if they are assumed to reflect meaningful benefit from the
surgery. Likewise, a patient can demonstrate positive clinical outcomes yet report dissatisfaction, which
may unfairly undermine the quality of the surgical procedure. Given the complex processes underlying a
satisfaction score reported via a questionnaire, the reductive nature of the current satisfaction
questionnaires may risk censoring patients in their appraisals of the true ‘success’ of their TKR. Due to
this, the continued use of patient satisfaction questionnaires as a reflection of meaningful benefit, or
‘success’, from TKR may not be appropriate in the context of large scale quantitative research. A
potentially more useful questionnaire design may include open-ended questions such as ‘is there
anything about your TKR that is troubling you?’ or, ‘are there any aspects of your TKR outcomes that are
bothersome for you?’ This alternative language may allow patients to more directly speak to their TKR
outcomes and how these are impacting on their lives, particularly in those who report high satisfaction
in the face of ongoing symptoms and functional limitations. With respect to the use of patient
satisfaction with TKR as an outcome in future research, future enquiry is needed to work with post-TKR
patients to identify optimal questionnaire designs to capture the patient’s appraisal of outcome for this
purpose.
Despite the issues in measuring patient satisfaction for the purposes of research, the evaluation of
satisfaction may act as a useful vehicle to understand patient experiences within a clinical context.
Unlike research, one-to-one clinical consultations offer the opportunity to explore the reasons why an
individual has indicated ‘dissatisfied’ on their satisfaction questionnaire. Likewise, if a person describes
struggling with functional limitations and persistent pain but reports high satisfaction, the clinician can
further explore the basis of these limitations in order to address them. The use of satisfaction in this
context must, however, consider the multidimensional nature of this construct and influence of
psychosocial factors. The treatment pathways diagram in Study 3 offers guidance for how clinicians can
address low satisfaction after TKR in an outpatient setting.
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8.7 Strengths and limitations
The findings from this body of work must be considered in light of the strengths and weaknesses of the
methodological approach. The main design considerations for Studies 1, 2 and 3 of these thesis have
been discussed in the manuscript chapters 5, 6 and 7 respectively. In this section, the discussion of
strengths and weaknesses will focus on the original research conducted in studies 2 and 3, and further
contextualise it to the constructivist paradigm.
The purposive and theoretical sampling strategies employed in Studies 2 and 3 of this thesis may limit
the generalisability of the findings. However, consistent with the qualitative approach, I aimed to
capture a diverse range of experiences in Study 2, to understand the construct of satisfaction from ‘all
angles’, unlike the study of Mahdi et al. (2020). In Study 3, sampling was aimed at testing the findings of
Study 2, and in this study the maximum amount of diversity possible in terms of representing the three
pathways and mechanisms of the conceptual model was achieved. For transferability of these findings
to a different context, a detailed description of the study population and setting has been provided in
each manuscript.
Similarly, in Study 2, twenty-eight participants declined to participate and a further twelve did not
respond to contact. It is possible that these patients could have been on a different satisfaction
trajectory. However I was able to purposively sample from a large registry where specific ‘profiles’ of
individuals could be sought. For example, if a man in his 70s who was classified as a non-responder who
was satisfied declined to participate, I was able to seek another participant of a very similar profile to
interview. Further, I was purposeful in selecting a range of ages and ethnic backgrounds, a range of
WOMAC scores, indigenous persons, and representative proportion of gender. Due to this, it is likely
enough diversity was sought to understand satisfaction from multiple view-points.
Patient satisfaction was only explored from the participants’ perspective. Thus the perspectives of
surgeons or family members were not captured in this study, which may have provided rich insights to
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the construct of satisfaction. However, consistent with the constructivist paradigm (Charmaz, 2015), this
body of work was concerned with understanding the participant’s construction of satisfaction, and their
reasons for why they were or were not satisfied with their TKR outcomes. In this way, the participants’
perceptions of outcomes were considered ‘truth’. This is a novel approach to understanding satisfaction
in the orthopaedic research field, as this constructivist stance to understanding patient satisfaction has
not been previously conducted. This approach resulted in novel insights into the construct of
satisfaction that could guide targeted solutions for patients troubled by ongoing symptoms or functional
limitations.
This body of work also depicts a process that occurs over time, with data captured at two time points,
1–2 and 3–4 years post-TKR. Interviews prior to TKR may have generated useful insights related to the
participants’ pre-operative beliefs about what would constitute high satisfaction post-TKR. Subsequent
interviews post-TKR could have then asked the participants to reflect on their pre-TKR satisfaction
beliefs, and explore the salience of this to their current level of satisfaction. However, the lack of preoperative data does not detract from the findings of this body of work. Under the constructivist
paradigm, the participants’ construction of previous events is integral to understanding pathways to
high and low levels of satisfaction. In this way, although some accounts may not be ‘truth’ in an
objective sense, the participant’s understanding and subsequent integration of previous events
strengthens the understanding of satisfaction. For example, one of the participants in Study 3 who
negatively transitioned explained that her persistent pain was a result of recent falls and she did not
experience pain at the time of her previous interview. However, in the baseline interview this
participant reported pain and functional limitations. Although objectively this participant’s recall is
incorrect, how this participant has constructed her TKR journey and arrived at an understanding of her
symptoms is invaluable to the understanding of this construct; the falls and subsequent dismissal from
health professional had resulted in concern and fear about her symptoms and function, which was so
salient she did not recall her previous symptoms from when she reported high satisfaction.
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As Study 3 required a purposive sample from Study 2, it is possible that all transitions pathways were
not fully represented. In particular, the ‘full-glass’ pathway did not demonstrate evidence of participants
lowering their level of satisfaction, or developing troublesome symptoms or functional limitations. It is
unknown how these participants would respond to a change in the symptom or function state, or, if this
pathway is more stable in nature compared to the other two pathways. Future research with larger
sample sizes may be able to explore the trajectory of this outcome pathway. Further, due to the
constructivist approach to this body of work, objective differences in the severity of symptoms or
functional limitations was not captured between each of the pathways. Instead, the focus of this body
of work was exploring how the presence and perception of symptoms or functional limitations was
integrated into an individual understanding of satisfaction after TKR. Future mixed methods research
may be concerned with aligning objective markers of severity in symptoms or functional limitations with
qualitative accounts of satisfaction post-TKR.
Although constructivist grounded theory acknowledges the prior knowledge and experience of the
researcher, it is important the researcher prioritises the participant’s accounts. In this body of work I
had the world view of a woman physiotherapist, with limited qualitative research experience. Prior
understandings of the multifactorial nature of pain and function were beneficial in the analytic process,
however, I maintained a consistent reflexive practice to ensure I was championing the views of the
participants through my researcher ‘lens’. Not only did this allow me to constantly reflect on the
narratives coming through the data, but it also reflect on my journey as a qualitative researcher. As has
been described in Chapter 3 of this thesis, I maintained an audit trail, including reflexive memos, coding
books, and thematic grouping. This was consistent with the constructivist paradigm where the
construction of events from the participant is central to the analysis and findings, however, coconstruction of knowledge with the researchers is acknowledged.
Member checking in the traditional sense of returned findings and transcripts to participants for
verification was not conducted in this research. Although this may be considered a limitation to the
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authenticity of this body of work, traditional member checking was not considered appropriate for this
research design. Given much of the analysis was concerned with latent themes, including psychological
processes, patients were not expected to have this level of health literacy to provide feedback on the
findings. Additionally, as I was immersed in the data through listening to multiple accounts of the
phenomenon, I may also be better placed to identify these latent patterns that the participant may not
be aware of (Glaser, 2002). Further, returning transcripts may be a way to enable participants to
reconstruct their narrative through deleting extracts if they perceive as representing them in a negative
light, or if they feel they no longer represents their experiences or beliefs (Birt et al., 2016). This process
of removing or changing data is in conflict with a constructivist paradigm, where knowledge is
considered co-constructed between the researcher and the researched, and the construction of
knowledge at one point in time is considered ‘valid’ in itself (Birt et al., 2016). Instead, I performed
member checking within the interviews by using phrases such as: ‘If I am understanding you correctly,
you are telling me … Do you feel like that is accurate?’ In this way, participants were still presented with
the opportunity to clarify their meanings if I had interpreted them incorrectly. Although this approach to
member checking has concerns with ‘leading’ or ‘guiding’ the interviewee, this appeared the most
appropriate way for participants to clarify meaning given the purpose of this study. Further, the followup interviews in Study 3 presented an opportunity to explore reasons why the participants may have
changed their perceptions from the baseline interview. This process of reflection enabled meaning to be
co-constructed between myself and the participants, in keeping with the constructivist approach.
In light of the strengths and limitations of this qualitative research, this body of work sought to honour
the individual reasons why participants were or were not satisfied following TKR. In doing so, it is hoped
that this information may be clinically useful for patients who are troubled by ongoing symptoms or
functional limitations following TKR to become more satisfied with their outcomes.
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8.8 Future directions
As previously discussed in Section 8.6, patient satisfaction may not be best placed as an accurate
reflection or measure of meaningful benefit from the TKR surgery. Future research may be concerned
with qualitatively exploring how patients understand meaningful benefit from TKR, or what they believe
are the markers for ‘surgical success’. A ‘benefit-harm’ trade-off alongside qualitative enquiry of
meaningful benefit and surgical success may provide patients with a more ‘realistic’ picture of potential
TKR outcomes, which has not been robustly explored in orthopaedics (Dowsey, Scott et al., 2016).
Understanding the benefit-harm trade-off can provide valuable insights into what patients consider the
minimum clinically important difference for TKR (Ferreira et al., 2013). As discussed in Chapter 2, the
minimum clinically important difference has been defined for outcomes of pain and function for TKR;
however, this has been based on anchoring or distribution based methods. The benefit-harm trade-off is
considered a more robust way to determine the minimum clinically important difference as it allows
patients to consider the benefits of the treatment against the risks, costs, inconveniences of the
treatment, and a comparison between the intervention against the control (Ferreira et al., 2013). This
may also be explored post-TKR to determine if patients adjust their benefit-harm trade-off, and
interpretation of meaningful benefit or surgical success to align with their own outcomes. Exploration of
these factors may provide greater understanding of how to best measure the benefits of the TKR for an
individual.
As the findings of this body of work are hypothesis-generating in nature, future inquiries may be
concerned with testing the assumptions of the conceptual model developed in Study 2. This would
require the quantification of the key elements of the model, including the three key mechanisms as well
as thoughts, feelings, social and contextual factors. These variables, in addition to measuring
satisfaction, would require repeated testing over a four year period to quantitatively capture to process
of adaptation and the variables that influence this process.
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As patients do not usually have contact with surgeons or other health professionals 12 months postTKR, and the findings of this thesis indicated dissatisfaction can occur up to four years post-surgery,
innovative ways to identify suboptimal satisfaction may be useful. This could include SMS check-in every
six to 12 months, which could serve as a low-cost option to flag situations where clinicians could
intervene to optimise outcomes. Further research is required to assess the efficacy of monitoring
patient outcomes in this way.
Future research may also explore the clinical efficacy of using the conceptual model of patient
satisfaction from Study 2 and the treatment pathways diagram from Study 3 to improve satisfaction
levels post-TKR. While there was an opportunity to employ mixed methods in this thesis, the findings
from the systematic review suggested that existing quantitative questionnaires for satisfaction were
inadequate. Due to this, once a satisfaction questionnaire with evidence of content validity has been
developed, future research may benefit from a mixed methods repeated single case series design with
dissatisfied patient 1–4 years post-TKR to establish feasibility, followed by a pilot randomised control
trial then full randomised control trial to evaluate the treatment efficacy. If this research pipeline
demonstrates effectiveness and cost-effectiveness of a biopsychosocial intervention to improve
outcomes and satisfaction beyond the immediate rehabilitation period, this could be incorporated into
recommended care pathways after TKR.
Lastly, as previously discussed, objective differences in the severity of symptoms or functional
limitations could not be captured between each of the satisfaction pathways in this body of work.
Future mixed methods research may quantitatively capture the severity of ongoing symptoms and
functional limitations and align these with qualitative accounts of post-TKR satisfaction. This may be
extended to explore the interplay of satisfaction, quality of life, and symptomatic trajectories over the
long term. In this way, researchers and clinicians can better understand the interplay between the
severity and integration of symptoms and functional limitations to an individual’s level of satisfaction,
which may better direct treatment pathways.
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8.9 Methodological implications
A distinct lack of qualitative research in orthopaedics; a field dominated by a biomedical paradigm, was
noted by the candidate during the course of this doctoral thesis. A scope of the highest ranked
orthopaedic journals according to the Scimago Journal and Country Rank, that published articles on TJR,
retrieved only 13 qualitative articles from inception to June 2020; three in the Journal of Arthroplasty,
four in Clinical Orthopaedics and Related Research, and six in Osteoarthritis and Cartilage. Thus, the
patient’s voice and subsequent research guiding biopsychosocial solutions to patient problems are
scarce in the orthopaedic literature.
In seeking to understand the reasons driving this low uptake, a literature search revealed calls for more
high-quality qualitative research in health sciences and orthopaedics dating back 30 years. Holman
(1992) wrote a commentary piece on how the near sole use of quantitative research in medicine has
resulted in flawed standards of practice and research. Holman (1992) purports that high quality patient
care requires the co-existence of generality and individuality, which requires the addition of qualitative
research to the field. Howard and David (2002) discussed the weak position qualitative research had in
orthopaedics and presented an argument for the increase in uptake; clinicians require the qualitative
method of patient interviews to arrive at a diagnosis. Later, Beaton and Clark (2009) conducted a
MEDLINE search and found only 15 qualitative studies of TKR were published since 1966. In this article
the authors explore the utility of qualitative research in orthopaedics and provide guidance on the use
of methodology. Varpio et al. (2017) shared a reflection on how qualitative enquiry has morphed to fit a
quantitative paradigm to increase its acceptance in health sciences. The authors discuss issues in
terminology and how this has a negative impact on the rigour of qualitative research. Braun and Clarke
(2020) shared their experiences of reviewers critiquing reflexive thematic analysis against quantitative
assessments of rigour and addressed the common misconceptions of this methodology. In particular,
the authors call for researchers to better define the type of thematic analysis being conducted, and to
identify the philosophical and theoretical assumptions informing the method.

184

My own experiences in addition to the anecdotal experiences of other musculoskeletal qualitative
researchers, with regards to the review process, suggests that the scarcity of qualitative publications in
orthopaedics appears to be largely driven by the assumption of editors and reviewers in these fields
that qualitative research is essentially ‘biased’ as it does not conform to quantitative concepts of rigour.
This was signposted by orthopaedic reviewers questioning the generalisability of the findings and stating
that the purposive sampling approach suffered high amounts of bias (see Appendix 14). Additionally, the
reviewers questioned themes that were not salient to all or the majority of participants, and also
questioned the ‘neutrality’ of the researchers (see Appendix 14).
In addition to issues encountered during the review process, as a novice qualitative researcher, I
experienced a complicated array of qualitative literature. The various publications and text books often
had overlapping approaches, a lack of consistency in terminology, and a lack of practical application of
qualitative research to a clinical context. Resultantly, I spent most of my first year of the candidacy
making sense of the myriad of texts relevant to understanding and conducting qualitative research.
Although this process is acceptable for someone undertaking a PhD, it highlighted the inaccessibility of
qualitative research for those who simply want to understand how to interpret and apply it clinically.
In consultation with my supervisors, I identified two key reasons driving the continued low uptake of
qualitative research. Firstly, the assumption that qualitative research is biased appears to be stemmed
from a lack of understanding of the epistemological differences between qualitative and quantitative
approaches to knowledge. This has likely arisen from the historically biomedical approaches to patient
care seen in musculoskeletal and orthopaedic practice. Under these approaches, knowledge is assumed
objective and measurable. Thus, it is unlikely people from an orthopaedic or musculoskeletal
background have had exposure to qualitative ‘ways of thinking’. Secondly, this poor understanding of
qualitative epistemologies is likely reinforced by a lack of accessible qualitative resources contextualised
to a musculoskeletal or orthopaedic setting. As I experienced during the first year of my candidacy,
making sense of qualitative epistemologies and the various research designs and theories takes
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considerable time. This results in a lack of opportunity for reviewers and consumers of musculoskeletal
and orthopaedic research to better understand qualitative approaches to knowledge.
To address these issues, I wrote a five-part series addressing the core concepts of qualitative research
and how it applies to an orthopaedic or musculoskeletal clinical setting. The intent of this series is to
enhance the understanding qualitative research and how findings from qualitative research might apply
to orthopaedic and musculoskeletal clinical practice. This series provides straightforward explanations
of the key components of qualitative research. Rather than an exhaustive list of terms, the focus of this
series is on how to appraise qualitative research and how to apply qualitative findings to clinical
practice. Although explicitly written for orthopaedic and musculoskeletal practitioners as consumers of
qualitative research, it was hoped that the series will also be a resource for producers and evaluators of
qualitative research in the field of orthopaedics and musculoskeletal clinical science.
This series was written over five instalments. Part 1 focuses on what qualitative research is, and what
types of questions qualitative research can help answer in the fields of orthopaedics and
musculoskeletal therapy. This is accompanied by a glossary of commonly used qualitative terms as a
quick resource to assist consumers of qualitative research when faced with unfamiliar terminology. Part
2 focuses on the core beliefs underpinning qualitative research, which differs from quantitative
research. Understanding these core beliefs will help readers interpret the findings of qualitative studies.
This section aims to explain the essential foundations for understanding how a qualitative study was
done. Part 3 explains qualitative research designs and theory. In this instalment, real qualitative studies
from the musculoskeletal field are used as examples to demonstrate how to identify the research design
and theory employed, and what this means for the clinical application of the findings. Part 4 describes
the methods used by qualitative researchers. This section includes a table with commonly used
qualitative methods and description of what they are. Finally, Part 5 explains how to appraise the rigour
of a qualitative study. This section provides a table of the trustworthiness criteria and definitions, and
discusses the use of rigour checklists.
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The series, which is currently under peer review, is presented in the next chapter.

8.10 Conclusions
The effects of an intervention are best measured from the patient’s perspective. Satisfaction has been
frequently used in orthopaedics to evaluate the patient’s perception of meaningful benefit from TKR.
However, a lack of theoretical development of this construct has resulted in an inability to understand
what is being captured by satisfaction questionnaires, or how they intersect with pain symptoms and
functional outcomes. By exploring the patient’s perspective on satisfaction, this thesis has provided
novel insights to what satisfaction means to patients, and what factors influence high and low levels of
satisfaction after TKR.
This body of work found satisfaction to be a multifactorial and fluid construct. In the face of ongoing
symptoms or functional limitations, satisfaction was strongly influence by psychosocial processes,
unrelated to the symptoms or function of the TKR. At longer follow-up, satisfaction was found to
interact with age-related beliefs, which facilitated a process of acceptance of and adaptation to ongoing
symptoms or functional limitations.
Current TKR satisfaction questionnaires are inadequate to capture meaningful benefit after TKR due to
their lack of content validity, and the complexity of the construct of satisfaction. Rather, patients are
likely to arrive at a certain response level on a satisfaction questionnaire as a result of complex
psychological processes that may not relate directly to the level of pain or function of the replaced knee.
Where satisfaction questionnaires are interpreted in light of these limitations, they may be used as a
marker to guide further questioning in order to understand patient experiences. Where they are
assumed to be an accurate reflection of clinically meaningful benefit from TKR, satisfaction
questionnaires risk misleading clinicians, patients and policy makers as to the potential benefit or
success of TKR.

187

The findings of this thesis suggests that TKR patients can achieve high levels of satisfaction through a
process of adaptation closely aligned with the response shift phenomenon. With guidance from the
conceptual model presented in Study 2, and the clinical road map in Study 3, clinicians may use this as a
framework to assist dissatisfied patients to feel more satisfied post-TKR. This treatment approach may
also be useful for patients reporting high satisfaction who attribute their ongoing symptoms and
functional limitations to other factors such as aging. Beginning with positive communication techniques
addressing and validating the patients concerns, clinicians can then address pain and functional
limitations through functional rehabilitation. The conceptual model from Study 2 can guide practitioners
to explore thoughts, feelings, social and contextual factors in addition to the three mechanisms of
change, to help patients on their post-TKR journey. The findings from this body of research shows that
one underpinning concept cannot explain patient satisfaction, rather, consideration of the multifactorial
nature of this construct that will differ from patient to patient is needed.
It is acknowledged that the nature of this research is hypothesis-generating and future research is
needed to test the assumptions of the conceptual model in a TKR population. However, this body of
work has provided novel insights into the construct of satisfaction after TKR from the patient’s
perspective. These insights are an important addition to the satisfaction literature, which can inform the
next generation of research targeting measurement of meaningful benefit, and interventions to improve
outcomes for dissatisfied patients post-TKR.
This thesis will conclude with the five-part manuscript series in response to the low uptake of qualitative
research in orthopaedics, described in Chapter 9.
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Chapter 9: Qualitative Evidence in Practice
9.1 Introduction
In this final chapter, I present the five-part manuscript series in response to the low uptake of
qualitative research in orthopaedics, described in Section 8.9. The series addresses the core concepts of
qualitative research using straight forward explanations, as well as how qualitative research can aid
high-quality biopsychosocial patient care in orthopaedic and musculoskeletal clinical settings. The series
includes the following sections; (1) What is qualitative research and how can it help the musculoskeletal
practitioner provide quality musculoskeletal care for patients?; (2) How the Matrix film trilogy can help
musculoskeletal practitioners understand the foundations of qualitative research; (3) Phenomeno –
what? Understanding what the qualitative researchers have done; (4) A qualitative researcher’s tool kit:
methods; and (5) How to spot a high-quality qualitative study. Although I have explicitly written the
series for a musculoskeletal audience, it is hope that the series would also be a resource for producers
and evaluators of qualitative research in orthopaedics. This series has recently passed the first round of
peer review.

9.2 Manuscript series
Part 1: What is qualitative research and how can it help the musculoskeletal practitioner provide
quality musculoskeletal care for patients?
The intent of this series is to assist orthopaedic and musculoskeletal practitioners understand qualitative
research. This series will also explain how the findings from qualitative research might apply to
orthopaedic and musculoskeletal practice, and how to identify a high quality qualitative study. It is
acknowledged that the field of qualitative research is broad, and different methodological, philosophical
and theoretical standpoints have resulted in diverse qualitative research approaches. This series will not
be exploring the depth and nuance associated with these diverse approaches, nor providing an
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exhaustive list of terms. Instead, it will provide straightforward explanations of the key building blocks
of qualitative research that are relevant to contemporary orthopaedic and musculoskeletal settings.
In this first installment, we will focus on what qualitative research is, how it can assist you as an
orthopaedic or musculoskeletal practitioner, and what types of questions qualitative research can help
answer. We also provide a glossary of commonly used qualitative terms as a resource for when you are
faced with terminology that is unfamiliar to you (see Appendix 15). Throughout this series we will
reference key qualitative texts, which we recommend you access once you have read through the basic
concepts and explanations provided in this series for those new to qualitative research.
What is qualitative research?
Qualitative researchers “study things in their natural setting, attempting to make sense of, or interpret,
phenomena in terms of the meanings people bring to them” (Denzin & Lincoln, 2003). Simply put,
qualitative research helps us to understand, analyse and interpret meaning, perspectives and
experiences; focussing on the ‘how’ and ‘why' of these phenomena. Qualitative studies are commonly
hypothesis- generating, however, they serve other functions such as exploring individual cases in great
depth. They may also be used in mixed-methods designs to explain, expand, and complement findings
from quantitative research. Qualitative designs can focus on people as individuals, but also on
organizations or different cultures.
Qualitative data are usually collected through speaking to people, observing people or analysing text.
Innovative methods of data collection are constantly emerging for example, video and audio diaries,
online forums and portraiture. As you can see, qualitative research is very broad. In this series, we are
only going to focus on qualitative research in a musculoskeletal context. This means we will be focussing
on ways qualitative research can contribute to clinical knowledge, which currently tends to preference
methods which use interviews and focus groups. However, this is not to say other methods of data
collection cannot be useful to clinical practice and we hope to see qualitative research in our context
expand to include more diverse and innovative methods.
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How qualitative research can help the musculoskeletal clinician
Musculoskeletal practice has progressed beyond a biomedical approach, to a modern understanding of
pain, disability and health that considers an individual’s biological, psychological and social context
(Edwards et al., 2016). Piecing together this multi-layered puzzle is a complex task for practitioners, and
requires complimentary knowledge that incorporates people’s experiences, beliefs, and behaviours.
Using only numerical data can limit our understanding of the complexity of interactions with regard to
these factors. However, qualitative research offers robust approaches to studying psychosocial factors
so we can develop targeted solutions to patient problems.
To demonstrate how qualitative research can broaden our understanding of clinical phenomena, Table
9.1 provides examples of recently published studies in JOSPT that used quantitative methods and
presents a hypothetical complementary qualitative research. Although, both qualitative and
quantitative research are useful independently, the combination of the two can also provide
practitioners with a ‘bigger picture’ as to what may be occurring clinically. The third column describes
how the findings from these qualitative research questions could inform clinical practice for
practitioners.
Table 9.1. Types of questions qualitative research can answer
Quantitative research
question
What is the added benefit of
combining dry needling with
guideline-based physical
therapy treatment for
improving pain and disability
in people with chronic neck
pain? (Stieven et al., 2020)
Are objective criteria-based
return to sport decisions
successful in reducing the risk
of a second anterior cruciate
ligament (ACL) injury?
(Losciale et al., 2019)

Potential qualitative
research question
Why do patients seek dry
needling for chronic neck
pain?

How the qualitative findings could
assist clinical practice
Can inform our understanding of
why patients may seek passive
interventions to address chronic
symptoms. This can provide
practitioners with targets for
behaviour change.

What are the experiences
of people who did and did
not return to sport
successfully after ACL
injury?

Findings can explain important
factors in the patients’ journey
that lead to successful and
unsuccessful return to sport that
may not be captured by objective
measures, such as unhelpful
beliefs about structural limitations
of the graft, or the influence of the
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Short-term Effects of Thoracic
Spine Thrust Manipulation,
Exercise, and Education in
Individuals with Low Back
Pain: A Randomized
Controlled Trial (Fisher et al.,
2020)

What do patients believe it
means when their back is
‘cracked’?

sporting club environment.
Practitioners can then gain an
insight into what is and is not
helpful in returning people to
activity following an injury.
Findings may reveal beliefs about
a body part being ‘out of
alignment’ and being ‘put back
into place’ with the use of
manipulations. This may guide
practitioners to provide important
education to patients if they are
going to apply manipulation
therapy.

Summary
Qualitative research can provide practitioners with invaluable knowledge that can help them apply
evidence-based interventions from a biopsychosocial perspective. In the next instalment of this series
we will begin to unwrap the assumptions that govern qualitative research, which differ from
quantitative studies.
Part 2: How the Matrix film trilogy can help musculoskeletal practitioners understand the foundations
of qualitative research
In Part 1 of this series we looked at what qualitative research is, what types of question it can answer,
and how it can assist musculoskeletal practitioners applying a biopsychosocial model of care. In part 2,
we focus on the core beliefs underpinning qualitative research, which differs from quantitative research.
Understanding these core beliefs will help readers interpret the findings of qualitative studies. We aim
to explain the essential foundations for understanding how a qualitative study was done, relevant to a
musculoskeletal context.
Ontology and epistemology reflect a research ‘paradigm’, which simply means the basic set of beliefs
that define the worldview and guide the actions of the researcher (Flick, 2013). In quantitative research
the underlying paradigm is called ‘positivism’. Positivism seeks a singular answer to the research
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question, such as determining the effect of an intervention on a health condition (Guba & Lincoln,
2005). As positivism underpins most quantitative research, it is assumed and rarely stated. In qualitative
research on the other hand, the underlying paradigm is made explicit as the assumptions guiding the
process can take many forms. In this section we will explain the assumptions underlying qualitative
research; including the role that the researcher themselves plays in the research process.
Think of building a house (see Figure 9.1). The qualitative research paradigm underpinning the
assumptions of our research may be considered the ‘foundations’ of the house. The foundations must
be correctly selected and installed as this will be the platform on which the house is supported. The
same applies to research; our ontology and epistemology are the foundational assumptions that
complement the research question and guide the research. It is important to note that all research is
underpinned by an ontology and epistemology.
Ontology
If you have seen the Matrix series, it’s likely you’ve had your mind bent by questions raised about what
we know to be ‘real’. In the first movie from the trilogy, Morpheus says to Neo:
How do you define real? If you’re talking about what you can feel, what you can smell, taste and
see, then ‘real’ is simply electrical signals interpreted by your brain.
Morpheus is actually touching on the concept of ontology; what reality ‘is’. Morpheus is presenting a
version of reality that is based on tangible sensory input interpreted by our brain. However, reality may
encompass other things, such as the emotional responses to these electrical signals, and the influence
of our beliefs and experiences on reality. In musculoskeletal practice, when we practice from a
biopsychosocial position, the practitioner works in a reality that is measurable (the laws of physics that
govern our bodies; ‘bio’), and a reality that is constructed through human experience (the patient’s
social context, beliefs, and experiences; ‘psycho’ and ‘social’). Qualitative research explores reality that
is constructed through human experience, which, in a clinical setting, can be very useful for
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understanding how a person’s version of the world they live in influences their beliefs and behaviours.
Although many variants of ontology exist, the types we are referring to here that we believe you are
most likely to be exposed to are called relativism and critical realism (Guba & Lincoln, 2005)
Epistemology
Returning to our example from The Matrix, Morpheus also challenges Neo on what he knows to be true,
and why:
Have you ever had a dream, Neo, that you were so sure was real? What if you were unable to
wake from that dream? How would you know the difference between the dream world and the
real world?
Here, Morpheus is tapping into epistemology; how can we know reality? How do we know what we
know? Understanding approaches to knowledge provides the scaffolding for how researchers plan to
address a research question, and should naturally compliment how reality is viewed (ontology) (Crotty,
1998).
In our psychologically and socially constructed reality we concede knowledge is not fully measurable.
Qualitative researchers believe that because each person has different experiences, beliefs and
meaning, there will be a number of different answers to a research question. This knowledge approach
is often called ‘constructivism’. There are many variations to epistemology in qualitative research, so
you may come across other terms such as ‘constructionism’ or ‘subjectivism’; however, these
epistemologies have similar core assumptions about knowledge; there are multiple true experiences of
participants, rather than an absolute and single truth (Guba & Lincoln, 2005). This position on
knowledge is clinically important as it allows us to consider what our patients believe to be ‘true’ about
a phenomenon. Knowing this can help us understand behaviours and beliefs of our patients that are
relevant in the context of therapy.
The ‘lens’ of the researcher
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The researcher’s professional background, experiences, beliefs and values – their ‘lens’ – influence the
way they see the world, and, consequently, the way they approach qualitative research. The
researcher’s lens is not technically considered part of the qualitative research process and is therefore
not depicted in the diagram, however, as the reader you should always be aware of how the
researcher’s specific ‘lens’ is influencing the data. For instance, a study conducted by a researcher with a
background in orthopaedic surgery may ask different questions and interpret the responses differently
to a physical therapist conducting the same study. Understanding the researcher’s lens can assist the
reader to better understand how to apply the research to clinical practice.
Qualitative researchers therefore need to show evidence of ‘reflexivity’; i.e. the steps they have taken to
reflect on how their beliefs and experience influence the research design, data collection, and analysis.
Although there is continual debate about what constitutes a ‘reflexive process’, it is commonly viewed
as a continual process of internal dialogue and critical self-evaluation of the researcher in respect to
what ‘lens’ they bring to the research, as well as acknowledging this lens may affect the research
process and outcome (Bradbury-Jones 2007; Guillemin & Gillam 2004; Pillow, 2003; Stronach et al.,
2007; Berger, 2015). The way the researcher conducts their reflexive process will vary depending on the
research design chosen (more of this in Part 3). This may be in the form of ‘memos’ where the
researcher documents and reflects on how their beliefs and experiences have influenced the data. The
researcher may describe a process of memo writing at various stages of the research process, or even
provide excerpts of the memos they wrote. Alternatively, in the data analysis process, two or more
researchers may ‘code’ the data that has been collected. This process is also known as ‘cross coding’ and
allows qualitative data to be analysed from multiple alternative perspectives. This provides the primary
researcher an opportunity to reflect on how their ‘lens’ has influenced the data analysis.
A common misconception among people unfamiliar with qualitative research is that so-called
‘researcher bias’ weakens the qualitative findings. However, the process of qualitative research is one
by which the researchers and participants co-create knowledge of a socially constructed reality, by the
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researchers interpretation of participant experience and meaning. The role of the researcher is also be
very important. For example, in some qualitative studies where the aim is to enhance clinical
knowledge, it is imperative the researcher has clinical experience and knowledge in the area of interest
(Thorne et al., 2016).
Summary
Qualitative research is governed by assumptions that position us to see the participants’ worlds, and
capture knowledge that is constructed through participants’ experiences and beliefs. These assumptions
also acknowledge, and value, the role of the researcher in co-creating knowledge. The readers of
qualitative studies need to know who the researchers are in order to understand how the researchers’
backgrounds may have influenced the research process. The next instalment of this series will explain
qualitative research designs, theory, and methodology.
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Figure 9.1. House metaphor
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Part 3: Phenomeno – what? Understanding what the qualitative researchers have done
When reading any study, the reader must understand the steps taken by the researchers to arrive at
their results. In Part 3 of this series on understanding qualitative research and applying it to
musculoskeletal practice, we discuss how qualitative data are considered and analysed, and the choice
of methods to do so (more on methods in Part 4). This section is based on the research process outline
by Crotty (1998). However, we have changed the term ‘methodology’ to ‘research design’ due to the
variable use of this term in the qualitative literature.
We will now focus on theoretical framework and research design – concepts that are sometimes easily
delineated, while at other times they overlap and inform one another. Sometimes researchers use the
term ‘methodology’ to mean one or both of the theoretical framework and research design. Despite the
potential confusion, as long as the key elements of the qualitative study are explained, the study can be
considered well conducted and potentially useful to clinical practice.
Although we present these concepts (theoretical perspective, research design, and methods) in a linear
way, the process of qualitative research is not linear; qualitative research is circular; design, data
collection, and analysis occur concurrently.
Theories and designs
Building on the ‘foundations’ for our qualitative study, the theoretical framework may be considered the
‘concept’ for the house (see Figure 9.1). For example, a concept for a house may be a family home,
beach house, luxury apartment complex, or an ecologically sustainable tiny house. The concept for the
house then guides how it is built, including the tools and materials used.
If researchers wanted to understand the experience of patients living with low back pain, they might
employ a theoretical framework called phenomenology to design the study from the perspective of
‘understanding the lived experience’. Instead of explicitly naming a theoretical framework like
phenomenology, sometimes researchers will simply describe their theoretical framework, such as
198

‘seeking to understand the experience of living with low back pain’. This is also acceptable, as it tells you
what concept was guiding the research.
The research design is then the ‘plan’ for building the house, which must compliment the concept for
the house (theoretical framework). The research design guides the choice of methods, which are like the
tools and materials used. So, if we decided the concept guiding our build was a ‘beach house’, we would
draw up plans that resembled a beach house (research design), and choose materials like weather-proof
paint, and durable flooring (methods). In a study seeking to understand the lived experience of a patient
living with low back pain, we would design a phenomenology study to facilitate an in-depth
understanding of the participants’ experiences, which ends in a detailed description of these
experiences. The methods (tools and materials) to achieve these objectives might include detailed oneto-one interviews, analytic techniques that allow for detailed cyclic coding, and writing diary entries
(‘memos’) about the data.
Each qualitative theoretical framework and research design holds the core assumptions of epistemology
and ontology described in Part 2; there are multiple true experiences from our participants, and reality
is created through human experience.
In Table 9.2, we have extracted some qualitative research from the musculoskeletal literature, based on
common theoretical perspectives and research designs. We have explained each component of the
study; sometimes the research design and theoretical perspective are easily separated, and other times
they are overlapping.
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Table 9.2. Common qualitative research designs and theoretical frameworks in musculoskeletal research
Phenomenology
Phenomenology is both a form of philosophy and a type of qualitative research dating back to the
work of Husserl (1859-1938). The philosophical focus of phenomenology is the experience itself
and how experiencing something is transformed into consciousness. The term “lived experience”
is often associated with phenomenology, as researchers using this approach are often aiming to
understand an individual’s lived experienced related to a particular phenomenon (Smith et al.,
2009).
Since the development of phenomenology from the work of Husserl, there have been various
approaches to phenomenological research, which you can read more about in Rodrigues & Smith
(2018). Here we are going to focus on interpretive phenomenology, as this is a common form seen
in health science research. Interpretive phenomenology was developed by Heidegger (18891976), a student of Husserl’s. This approach to phenomenology uses “hermeneutics”, which is the
philosophy of interpretation. Interpretive phenomenology is interested in interpreting and
describing human experience, through a process of in-depth reflective inquiry (Smith et al., 2009).
Interpretive phenomenology uses small purposeful samples who have experienced the
phenomenon of interest (Smith et al., 2009). Participants are interviewed to gain rich, reflective
insights to their experiences (Smith et al., 2009). Although one-to-one interviews are typically the
favoured method of data collection, some researchers have also used diary entries and focus
groups. Analysis in interpretive phenomenology asks the researcher to deeply immerse
themselves in the data. Following this, initial notes may be taken along with developing early
themes by identifying ‘chunks’ of the data (Husserl, 1970; Smith et al., 2009). These ‘chunks’ will
be compared across cases and the research will consider if there are any key patterns17, 29. The
final stages of analysis are a deeper consideration of the patterns and themes across the cases,
and how they relate to existing theory (Husserl, 1970; Smith et al., 2009).
Phenomenological research can be particularly useful for musculoskeletal and orthopaedic
research through understanding complex and emotionally laden experiences (Miller et al., 2018);
an opportunity for us to walk in participant’s shoes. For example, from patient accounts, we can
better understand where treatment provisions may be best placed. In An interpretive
phenomenological analysis of living with chronic low back pain (Snelgrove & Liossi, 2009) the
authors interviewed 10 people with chronic low back pain and identified three key themes;
‘maintaining integrity’, ‘the crucial nature of pain’, and ‘managing the pain’, which indicated the
participants understood their pain within a biomedical model. The findings illuminated areas
where practitioners can provide helpful pain education for patients experiencing this condition,
especially with respect to the use of behavioural strategies due to the participants’ strong
biomedical beliefs that may be resistant to cognitive approaches.
Grounded theory
Grounded theory was founded by Glaser and Strauss (Glaser & Strauss, 1965; Glaser & Strauss,
1967), who examined the experience of death and dying in Californian hospitals in 1967. Its
development was revolutionary during a time where qualitative approaches were not considered
a rigorous approach to inquiry (Charmaz, 2006; Glaser, 1967). Since the development of the
original form of grounded theory (now referred to as Glaserian or classical grounded theory),
divergent approaches have formed. You can read more about these different approaches in
Grounded Theory: Methodology and Theory Construction (Charmaz, 2015). However, despite the
different approaches, a key component of all grounded theory research is constructing theory
through a systematic and rigorous analysis. As grounded theory research aims to create new
theory, this methodological approach does not typically use existing formal theory as a guiding
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influence for the study. However, studies may use a conceptual framework to situate and
contextualise the design of the study and findings. Grounded theory is also concerned with how
meaning is created among communities, rather than individual narratives. Here we will focus on
constructivist grounded theory, a contemporary form of grounded theory gaining popularity in
health sciences, which exists within an interpretivist paradigm.
Constructivist grounded theory was founded by Kathy Charmaz, a former student of Glaser and
Strauss. Constructivist grounded theory treats grounded theory as a series of tools for researchers
to use and adapt to fit their research question, and acknowledges researchers’ backgrounds as
influential in the data analysis (Charmaz, 2015; Morse, 2009). Constructivist grounded theory
emphasises the influence of constructivism, which centres the analysis on the participants
construction of meaning and events (Morse, 2009). Constructivist grounded theory also
emphasises the co-construction of meaning between the researcher and the participant (i.e.
acknowledging the researcher’s role in the analysis and findings) (Morse, 2009). To create
rigorous theory, grounded theory research employs methods such as “theoretical sampling”,
where participants are purposefully selected to explore emerging key themes in the analysis
(Charmaz, 2006). Additionally, “constant comparison” is often used, where the researcher is
constantly comparing and moving between different stages of analysis (raw data and
development of theory) to ensure the theory is grounded in the accounts of the participants
(Charmaz, 2006).
Clinical decision-making and therapeutic approaches in osteopathy – A qualitative grounded
theory study (Thomson et al., 2014) is an example of a constructivist grounded theory study where
the authors aimed to create an explanatory theory of clinical decision-making and therapeutic
approaches of experienced osteopaths in the United Kingdom. The authors purposively sample
osteopaths and used one-to-one interviews. The results revealed three key viewpoints that
resulted in divergent approaches to patient management; the treater; the communicator; or the
educator. The results were presented in an explanatory model. The findings of this work
illuminated the different approaches to, and drivers of, treatment decision-making in this
profession. This study provides important information as to the provision of evidence-based
practice in osteopathy.
Interpretive description
Interpretive description, a more recent methodological approach, was developed by nursing
scholars as a form of qualitative inquiry into human health and illness experiences for the purpose
of developing nursing knowledge (Thorne et al., 1997). The development of this methodology was
in response to calls for more pragmatic forms of qualitative research, which may ‘borrow’ from
other methodological approaches such as grounded theory or phenomenology. Interpretive
description research is located within existing clinical knowledge so that it can build on previous
knowledge and clinical practice (Thorne et al., 1997).
When conducting an interpretive description study, participants are sampled with the intention to
explore themes emerging from the analysis and from existing theory. Data collection in
interpretive description generally includes one-to-one interviews but can also include clinical
papers, case reports, and media information. Analytic techniques under this methodological
approach encourage the researcher to ask questions of the data such as, “what is happening
here?” and “what am I learning about this?” (Thorne et al., 1997). These techniques favour
broader theorising and contextualising of the data as compared to sorting and coding (Thorne et
al., 1997). The analysis in interpretive description also ends with descriptions (themes and
patterns between themes) rather than the development of theory.
Interpretive description has become a useful methodological approach in musculoskeletal
research. In Easy to Harm, Hard to Heal: Patient Views About the Back (Darlow et al., 2015), the
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researchers use interpretive description to advance clinical knowledge of how beliefs related to
low back pain may influence the perception of threat. Twelve participants with acute low back
pain and eleven participants with chronic low back pain were interviewed. Participants described
their back pain as vulnerable, needing protection, and unlikely to heal. The authors also described
the findings as analogous to the self-prejudice, which has been described as part of the
maintenance of mental health disorders through attention bias towards negative information
(Padesky, 1990). This is an example of the authors retrospectively applying their findings to an
existing theoretical framework to better understand their results. The findings from this study
suggest practitioners should be wary of patients holding self-prejudicial views of their back. Due
to this, this study highlights the importance for practitioners to provide positive and empowering
education and be wary of information that can reinforce negative beliefs.
Basic qualitative research
Basic qualitative research, otherwise known as generic qualitative research, is often described in
publications simply as a “qualitative research study”, without declaring a specific approach.
Similar to interpretive description, basic qualitative research offered more pragmatism than the
traditional social sciences (such as grounded theory or phenomenology) qualitative research but
may borrow techniques from these traditions. As discussed in Part 2, a key characteristic of
qualitative research is that individuals construct reality within their social worlds. Thus,
constructivism underlies a basic qualitative research approach*(Merriam & Tisdell, 2016; Patton,
1990). The overarching purpose of this approach is to understand how people make sense of their
lives and experiences (Merriam, 1998; Percy et al., 2015).
Although all forms of qualitative research have some proponent of seeking to understand, basic
qualitative research does not have a specific dimension of this (Caelli et al., 2003; Merriam, 1998).
For example, phenomenology seeks understanding of a lived experience and grounded theory
aims to build theory, whereas basic qualitative research just seeks an understanding of a
particular phenomenon.
Basic qualitative research has strength in its flexibility (Percy et al., 2015). Approaches can be
either inductive or deductive depending on the purpose of the research. The steps taken to
answer the research question can be adapted based on the discipline or field asking the question.
However, generally, the analysis will involve a thematic analysis&, which will start with initial
codes that will collapse into categories and themes to describe the data (Percy et al., 2015). Data
collection approaches can vary and may include one-to-one interviews, focus groups,
observations, diary entries and so on (Percy et al., 2015). Due to the flexibility of basic qualitative
research, this approach tends to fit well with mixed methods designs, whereby quantitative and
qualitative research are integrated to create a broader understanding of phenomena (Percy et al.,
2015). However, it should be noted that although the basic qualitative research approach is
flexible it does not mean the research rigour is any less than other methodological approaches;
each methodological decision must be transparent and carefully documented.
Infection after knee replacement: a qualitative study of impact of periprosthetic knee infection
(Mallon et al., 2018) is an example of a basic qualitative study, where the authors interviewed 16
patients who had experienced a periprosthetic knee infection and subsequent revision surgery.
The transcripts were analysed thematically and used a theoretical framework of “biographical
disruption”. Biographical disruption is an explanatory theory of the disruptive experience of
chronic illness (Bury, 1982), and was used as a theoretical framework to guide the analysis and
findings in this study. The experiences of the participants were characterised according to three
aspects of biographical disruption; onset and the problem of recognition; emerging disability and
the problem of uncertainty; and chronic illness and the mobilisation of resources. The results
indicated the experience of such infections were devastating for the patient and current support
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services were insufficient. Thus, the researchers recommended preparing patients preoperatively
for adverse events and better educating health care professionals about early signs of infection.

*Although

basic qualitative research is generally accepted to be constructivist in nature, some authors may indicate a different

epistemological foundation to their basic qualitative inquiry.
&Thematic

analysis as a method of data analysis is not to be confused with reflexive thematic analysis and other variants, which

are considered stand-alone methodological approaches. For further reading on the distinctions, see Braun and Clark (2020).
Generic qualitative analysis can also encompass different approaches to data analysis, such as constant comparison, however
thematic analysis is commonly employed (Percy et al., 2015).

Summary
You have survived the hardest part of understanding qualitative research – congratulations! Although
understanding the processes taken by the researchers may seem overwhelming, the bottom line is that
you as the reader are clear on the theoretical framework used by the researchers to govern the study
(the concept for the house). The design of the study should also be clearly described (house design
plans), and what methods were selected (building materials). This information, in combination with the
lens of the researcher, helps the reader decide how helpful the findings are to clinical practice, and the
quality of the research. In the next part of this series we will focus on the methods of data collection and
data analysis.
Part 4: A qualitative researcher’s tool kit: methods
Methods are the techniques used to gather and analyse data (Crotty, 1998). The methods are like the
tools and materials used to build our house (see Figure 9.1) and must complement the plan (research
design) and concept (theoretical perspective) for the house.
In most qualitative research studies, the data collection and analysis occur concurrently. This is often
referred to as an ‘iterative’ approach to analysis, meaning there is a lot of back and forth between the
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developing findings, raw data, and data collection (Charmaz, 2006). This allows the researcher to
explore emerging key ideas in the data by adjusting the interview schedule and the characteristics of the
participants they recruit (Charmaz, 2006). It is important to note that adjusting the approach to data
collection and analysis during the research process does not diminish the quality of the qualitative
research. In fact, it is essential to the inductive nature of qualitative approaches – we cannot know in
advance what we will uncover, so we need to make adjustment along the way to better understand the
phenomenon at hand. It is similar to continually reviewing how the beach house is coming along during
the build; do we need to make some adjustments to the plan to better match our concept? Or can we
select some different materials and tools to improve the safety of the house? Because this iterative
approach is in contrast to most quantitative research, which requires adherence to pre-specified
protocols, it is sometimes perceived as a weakness of qualitative research. Providing a comprehensive
audit trail of decisions made along the way is important to reassure readers of the rigour of the study
(more on rigour in part 5 of this series).
When qualitative researchers analyse data they start with something called a ‘code’. Codes capture
features of the data that are relevant to the research question (Clarke & Braun, 2017). Coding can be
inductive, meaning the codes are derived from the data i.e. the codes are created based on words or
phrases used by the participants; or deductive, meaning the codes have been decided before the
analysis begins and then applied to the words and phrases used by the participants (Fereday & MuirCochrane, 2016). Codes are then grouped together into themes according to the research question and
theoretical perspective used (Clarke & Braun, 2017). An example of how transcripts are coded and then
collapsed into categories and themes can be found in Appendix 16.
Depending on the research design employed, some analyses will stop at themes and are considered to
be a more ‘descriptive’ approach to analysis. Other research designs will progress beyond themes and
attempt to develop an overarching theory, which links the key ideas of the data together to make sense
of the research question at hand. Some of the common methods used to collect and analyse data in
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qualitative studies are given basic descriptions in Table 9.3. For more detailed descriptions of these
terms please refer to the SAGE Handbook of Qualitative Research, third edition (Denzin & Lincoln,
2005), the SAGE Handbook of Grounded Theory (Bryant & Charmaz, 2010), Naturalistic Inquiry (Lincoln
& Guba, 1985), Qualitative Inquiry and Research Design: Choosing Among Five Traditions (Creswell,
1998), The Foundations of Social Research (Crotty, 1998), and The SAGE Handbook of Qualitative
Methods in Health Research (Bourgeault, Dingwall, & de Vries, 2010).
Table 9.3. Qualitative methods
Qualitative methods
Sampling

Description
Sampling techniques used in qualitative research are aimed at
recruiting a group of people who have experienced the same
phenomenon or event. In sampling, we wish to seek diversity of
perspectives, which allows researchers to see all angles of the
phenomenon of interest; a wealthy, highly educated women’s
experience of back pain may be different to a man of similar age with a
lower level of education and lower income. As qualitative researchers,
we want to understand the range of experiences to build our
understanding of low back pain.
To ensure diversity, qualitative researchers often use purposive
sampling. Purposive means an intentional selection of informants based
on their ability to elucidate a specific theme, concept, or phenomenon.
Another sampling technique is theoretical sampling. This looks to
recruit people to ‘test’ emerging ideas in the data. For example, to
better understand an emerging theme about the meaning of pain, the
researchers might recruit additional participants to specifically question
about this. These additional people may have specific characteristics
such as being female or younger to help the researchers understand
how meanings differ among a diverse sample

Data collection strategies

Sampling ends at saturation, the point at which the researchers believe
that recruiting more participants will not change the existing key
findings. There is some debate as to what constitutes saturation,
however, it is most commonly used to indicate that no new ideas were
found in the final interviews. Qualitative researchers seek to identify
common processes underlying the experiences of a diverse sample and
often these common processes can be observed among a relatively
small sample. You do not see qualitative studies with hundreds of
people as the aim of qualitative research is to describe the underlying
processes rather than document their prevalence or frequency.
One-to-one interviews
An interview between the researcher and one participant. Using oneto-one interviews is most useful when the researcher employs a
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Qualitative methods

Description
theoretical perspective where it is important to gain a rich
understanding of individual experiences and beliefs, such as
phenomenology.
Focus groups
A structured discussion between the researcher and a small group of
people, typically 6 to 8 people. Useful to gain the opinions of a group of
people, and allow participants to bounce ideas and experiences off one
another.
Narrative accounts
Participants write an account of their experiences. This can be a useful
tool over a longitudinal qualitative study, where the feasibility of
recurrent interviews is not possible.

Interview structure

Observations
The researcher observes and takes note of the behaviours of a specific
group of people, often in a specific setting. This can be in person or
through video recording. Underused in the musculoskeletal field,
observation strategies may be useful to compare participant beliefs
with how they move, avoid activity, or modify activity due to a pain
experience.
Unstructured interviews
Interviews that take place with few, if any, interview questions. They
progress in a similar way to a conversation but remain relevant to the
phenomenon of interest. e.g. ‘Tell me your story’; the participant is in
the driving seat to lead in the direction they feel most important
Structured interviews
Strictly adhere to the use of an interview schedule and is a more rigid
style of interviewing. Typically, only questions on the interview
schedule are asked and the research does not explore further topics.

Coding
Memos
Reflexive memos

Constant comparison

Semi-structured interviews
An interview schedule is used to assist the researcher through the
interview process. Semi-structured interviews are like a guided
conversation but allow the researcher to probe other ideas and topics
as they emerge in the interview.
The initial phase of data analysis that uses numerous codes (the
smallest unit of data analysis) to capture features of the data that are of
interest to the research question.
Notes the researcher makes while they are conducting the analysis.
These are usually their emerging ideas about what is happening in the
data, and the key ideas they are seeing.
Reflexive practice is important for the researcher to reflect on how
their ‘lens’ (experiences, beliefs and knowledge) is influencing their
analysis. These are usually documented as memos and help the
researcher ensure the perspectives of the participants are prioritised.
Comparing the data between participants, between codes, between
themes, between different stages of the analysis. It can be important
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Qualitative methods

Mapping techniques
Themes

Description
for the researcher to ensure that as they move further along in their
analysis, they continue to capture the key features of the participant’s
stories. Theoretical sampling can be a feature of constant comparison
through testing emerging ideas from the analysis in subsequent
interviews.
Mapping techniques can be used to visually represent the findings of
the study; codes and themes can be drawn out in a mind map.
After the researcher has identified codes, these can be collapsed into
larger patterns in the data called ‘themes’. Themes can represent the
key concepts in the participants’ stories, and tie together the underlying
patterns in the data. Themes in this context are not to be confused with
thematic analysis as a research design. Other research designs may
describe their findings in terms of the main themes of their data but
have not aligned themselves with a specific thematic analysis.

What about qualitative data analysed by computers?
Qualitative research is time consuming due to the hands-on nature of reading, analysing and
interpreting the data, while simultaneously recruiting participants. Natural language processing, a
discipline within artificial intelligence that leverages linguistics and computer science to make human
language intelligible to machines, offers an attractive solution to this problem. Natural language
processing may substantially reduce the time required to wade through numerous transcripts. However,
remember that the purpose of qualitative research is to understand the ‘uncountable’ social
phenomena, which can only be achieved through our socially constructed world, and the participants
may have multiple answers to research questions.
Unfortunately, natural language processing is essentially a quantitative way of analysing qualitative
data. It typically assesses the frequency of words or phrases in the transcripts, rather than interpreting
the meaning of what participants are saying with respect to the concept (theoretical perspective) and
plan (research design); which is key to successful qualitative analysis. The knowledge and experience
that the qualitative researcher brings to the study is important to creating clinically meaningful
interpretations. Current recommendations are that qualitative researchers may use natural language

207

processing as an adjunct to their analysis in the form of ‘second coder’; however, it should not be
treated as the primary researcher (Leeson et al., 2019).
Summary
In this instalment, we looked at the specific methods, or materials and tools, used in qualitative
research. In the final part of this series we will discuss how musculoskeletal practitioners can assess the
quality of qualitative studies.
Part 5: How to spot a high-quality qualitative study
Rigour in qualitative research is concerned with answering important questions about the rigour of
interpretations in a qualitative study, and whether these interpretations can be trusted to provide some
purchase on phenomena (Guba & Lincoln, 2005). For the reader to answer these questions, qualitative
studies can be compared against ‘trustworthiness’ criteria. Trustworthiness in qualitative research in
complex, as the road to achieve a rigorous qualitative study will vary depending on the research design,
context, participants, and theory employed.
However, as an introduction to understanding trustworthiness in qualitative research, we suggest you
consider it like the safety inspection once the house is built; did the building team adhere to a safe
building process? Were the materials used of high quality? These questions may broadly represent
these important questions about the research:
•

Has the qualitative researcher represented the meanings of the participants?;

•

How useful are these findings to my specific context and clinical setting?; and

•

Has the researcher sought and presented a diverse range of perspectives?

We have summarised the key aspects and terminology of this ‘safety inspection’ in Table 9.4 (Lincoln &
Guba, 1985).
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Many journals require a quality assessment checklist to represent trustworthiness. Some of the most
common ones include Standards for Reporting Qualitative Research Checklist (O’Brien et al., 2014),
the Checklist for Qualitative research (Lockwood et al., 2015), and the Consolidated criteria for
reporting qualitative research (COREQ) (Tong et al, 2007). The COREQ, which is a 32 item checklist
for interviews and focus groups, is currently a popular choice among musculoskeletal and
orthopaedic journals to aid in publication process (Tong et al., 2007). The COREQ comprises three
key domains:
o

Research team and reflexivity (the researcher’s lens: Part 2 of this series);

o

Study design (including theoretical framework and research design: Part 3 of this series);
and

o

Analysis and findings (methods of analysis and trustworthiness of findings: Parts 4 and 5
of this series).

Consensus regarding quality criteria is lacking. While the COREQ is the most widely used in
musculoskeletal research, relevant items are missing. For example, the COREQ does not having a criteria
for how trustworthiness was achieved, lacks emphasis on the influence of philosophy on the research
process, and is only applicable to focus groups and interview data as data collection methods (Majid &
Vanstone, 2018). Additionally, not all COREQ criteria are relevant for all studies. For example, in some
studies it is appropriate for researchers to return transcripts and themes to participants for them to
read and possibly make changes to the content (also known as member checking in the COREQ). In
other studies, this is inappropriate. In some health science research the theoretical perspective used by
the researchers may involve capturing psychological processes that are too unconscious for a
participant to understand and provide feedback on. For a more comprehensive discussion on the use of
quality assessment criteria in qualitative research see Majid and Vanstone (2018).
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Although understanding where nuances exist for assessing trustworthiness in qualitative research may
be difficult, the descriptions provided in Table 9.4 below should act as a broad guide for you to decide if
the qualitative research findings are trustworthy and useful in clinical practice.
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Table 9.4. Trustworthiness criteria
Trustworthiness
criteria
Credibility

Dependability

Confirmability

Transferability

Authenticity

Explanation
When looking for credibility, the reader should look for whether the research
design and methods used were aligned with standard qualitative approaches. For
example, if a researcher claims to have used grounded theory research design,
then the methods should be consistent with what grounded theory involves. This
will include citing, and being faithful to, key publications to support the use of
methods. The reader must understand the steps taken in the qualitative analysis.
In qualitative research, the experience of a particular phenomenon for one
participant will be different for another participant in a different context or
setting. Researchers must keep a detailed log of all the activities undertaken and
decisions made during data collection and analysis, also known as an ‘audit trail’.
This ensures that the processes completed by the researcher are repeatable,
despite many different perspectives and experiences of the study population.
Ensuring the researcher’s interpretations are derived from the participants’
voices. A reader should be able to look at the data, understanding that
researcher’s lens, and the findings should make sense. To achieve confirmability,
the researcher must maintain a well-documented and logical audit trail,
recording how analytical decisions were made, and how the researcher
prioritised participants’ voices over the researcher’s knowledge and background.
This is usually achieved through reflexive memos. A second ‘coder’ may analyse
some of the raw data and consider alternative interpretations. Participants may
provide feedback on whether the researcher correctly interpreted their
experiences.
The extent to which the findings are useful in other, similar settings. To achieve
this, researchers need to provide a rich, detailed description of the context,
location and people studied. While similar to generalisability, transferability is
concerned with findings that will apply to patients with similar characteristics in a
similar setting to the current study, rather than a whole clinical population.
Qualitative researchers must provide a comprehensive picture of the study
sample and setting, which will help readers decide whether the findings are
useful to clinical practice. For example, a study of knee osteoarthritis including
patients of private hospitals in Australia may have limited transferability to
patients of a public hospital in Bangladesh.
Whether the authors sought a range of different perspectives. Qualitative
researchers must provide evidence of seeking diverse, appropriate people to
answer their research question. Seeking diversity ensures the phenomenon of
interest has been investigated from different angles and perspectives.
Researchers should describe sampling techniques that sought breadth, and were
conducted iteratively with the analysis. This allows the researchers to chase
different avenues and themes in their data to gain a complex understanding of
the phenomenon under study. Researchers should describe ‘divergent cases’
where they exist; some participants may have experiences and perspectives that
were different to the other participants in the study. Divergent cases can be
important for exploring different interpretations and providing direction for
future research.
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Bringing it all together
In this series, we aimed to help musculoskeletal practitioners understand and apply qualitative research
to their practice.
Qualitative research can advance musculoskeletal care in new and exciting ways. For example,
embedded into each phase of a clinical trial qualitative research can inform:
2) Trial rationale e.g. What are the needs and preferences of our patients?
3) Trial design e.g. How acceptable is the trial design to patients?
4) Trial evaluation e.g. What outcomes matter to patients?
5) Trial outcomes e.g. What drives change? Why do some people respond and not others?
6) Future implementation e.g. What are the barriers and facilitators to uptake of an intervention in
other settings?
We hope this series has shed some light on the utility of qualitative research for musculoskeletal
practitioners. Despite the confusing and inconsistent use of terminology in qualitative research, it is
intended that this series can serve as an accessible resource for musculoskeletal practitioners when
faced with confusing terminology, or uncertainty about the quality and clinical relevance of a qualitative
study.
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Appendices
Appendix 1: Excel spreadsheet: Purposive sampling
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Appendix 2: Participant information sheet and letter
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Dear [participant]
This is a letter to let you know that a researcher from St Vincent’s Hospital (where you had your knee
surgery) may contact you by telephone soon about whether you would like to take part in a research
project.
This project will involve interviews from a range of people like yourself who have had a total knee
replacement, to find out about people’s different experiences with this surgery. Taking part in the
project will involve:
•
•
•

An interview of approximately one hour at St Vincent’s Hospital, Melbourne, or over the phone
(whichever you prefer)
The interview will take place between February 5th 2018 and March 20th 2018
You will be reimbursed $25 for your time (and up to an additional $25 for parking and transport
upon provision of receipts if you prefer a face to face interview).

The researcher will need your permission to record the interview. You will remain anonymous and any
information you provide will remain confidential.
You will receive written information about the study and a consent form to sign before taking part.
If you would like to register to consider being part of this research project before you receive a
telephone call, you can get in contact with us by:
•
•

E-mail: SMARTRegistry@svha.org.au
OR
Answering the questions on the next page and returning in the attached reply paid envelop

Thank you for your time in reading this letter.
Yours sincerely,

Nardia Klem
Physiotherapist
PhD Candidate, Curtin University
If you are interested in being interviewed please fill in the following questions. You may tick multiple
answers.

Name__________________________________________________________
Best contact number _____________________________________________
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Preference of day(s) of the week for an interview
Weekdays
(Phone or face to face interviews)

Weekends
(Phone interviews only)

Monday

Saturday

Tuesday

Sunday

Wednesday
Thursday
Friday

Preference on time(s) of day for an interview
9am – 11am
11am – 1pm
1pm – 3pm
3pm – 5pm

Preference of type(s) of interview
Face to face

Phone call
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Appendix 3: Audit trail
1.

Purposive sampling:
Screen shot of Excel spread sheet, which contained demographic information, as well as 12 months
pain, function, and satisfaction scores. This information facilitated purposive and theoretical
sampling.
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2.

Data collection and transcription:
Data were saved in individual participant files. Each file contained the audio file, verbatim transcript
and a reflexive memo.
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3.

Coding, development of themes and categories and early theory ideas
Each transcript was openly coded with their codes condensed into a corresponding code book. For
transcripts from earlier participants, the doctoral candidate chose to ‘map’ the integration of key
codes to visually understand the interaction of the features for the participant. This was a useful
exercise for the doctoral candidate given her minimal coding experience in the earlier stages. Early
code books with sub codes were then developed. Cross coding was also undertaken by the doctoral
candidate’s supervisor who is a qualitative expert. Following this, codes were collapsed into
categories with supporting quotes and analytic notes and memos. Categories were also created for
each sampling quadrant to explore patterns within and between each group.

PT_010 open coding:
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Codes and sub codes:
Name
Cause beliefs
Bone on bone
Disuse
Comorbidities
Considered separate
Effect on knee
Confidence
Awareness

Therapeutic alliance
Timeline beliefs

Repeat TKR
Already had one

Sx controllability

lack of alternative

Worsen without TKR

Yes

Visual representation of knee
Bone on bone

Socio-structural
Burden to others

Image of TKR

Success

Muscle support

Combined responsibility

Mobility

Previous pain

Idealised outcome

Yes

Quality of life

Yes

Consequence beliefs
Current function

Improvement

Perceived control

Reason for satisfaction

Rehab

Bothersomness of
limitations

Comorbs limiting

Improvement from
previous

Improvement in function

High importance

Limitations

Reduction in pain

Progress

Valued activities

Rehab

Stability

Current pain

Recommend to a friend

Improvement from
previous

Importance of rehab

Location

Yes

Equity
Expectations
Improved function

Physio and rehab

Strength
Sx control

Previous function

Influence of previous TKR
Importance of rehab
Positive experience
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Limitations
Weakness
Identity beliefs

Name
Reduction in pain
Health care experience
Disagreements
Lack of access

Level of satisfaction

Comorbidities

Somewhat satisfied

Muscle pain

Very satisfied

Weakness

Meaning of pain

lack of alternative care

Disuse

Wait period

Non-threatening

Mapping to assist understanding how the key codes intersected to inform satisfaction levels:

Cross coding on supervisor’s custom made software to gain an alternative perspective on the data. This
assisted in confirming any key themes and facilitated discussion around alternative ways to view the
data:
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Codes collapsed into categories:
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Level of satisfaction [VS, SS, SD, VD]
General
Pain
Home and yard
Recreation
Repeat TKR
Yes/ No
Reason for
Recommend to a friend
Yes/ No
Reason for
Advice
Success
Yes/ No
Percentage
Reason for satisfaction
Increased mobility
Decreased pain/ increased manageability
Valued activities
Independence
Expectations?
Reason for dissatisfaction
No change to mobility/ worsened
No change to pain/ worsened/ comorbidity pain
Inability to conduct valued activities
Lack of independence
Disembodiment
Expectations?
Symptom coherency
CSM
Meaning of pain – threat/ non-threat
Age
Acceptability
Embodiment
Embodied
Disembodied
Visual representation of knee
Altered body image
Relationship with surgeon
Post-op experience
Social support
Physio/ rehab
Pain management
Social influences
Therapeutic alliance
Comorbidities and complications
Education
Equity
Health literacy
Barriers to improvement
Perceived limitations of prosthesis
Perception of self
Socio-structural barriers
Age
Comorbidities/ complications
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Facilitators to improvement
Perceived advantages of prosthesis
Perception of self
Socio-structural facilitators
Social support
Surgical competence/therapeutic alliance
Current function
Improvement/lack of
Valued activities/identity
Adaptations
Hopefulness/hopelessness of improvement
Increased/decreased QoL
Confidence
Current pain
Improvement/lack of
Relationship with symptom coherency
Inability to do valued activities
Bothersomeness/lack of
Hopefulness/hopelessness of improvement
Increased/decreased QoL
Confidence
Process of care
Health care experience
Therapeutic alliance
Alternative therapies
Social influences
Journey to and reason for TKR
Education
Equity
Health literacy
Perceived control
Decision making
ELOC
ILOC
Self-efficacy
Motivation
Knowledge/skills/education/health literacy
Goal setting
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Quotes & Categories
Theme/code
Age

Example quotes
PT_029: Because yeah, because I think now I’ve – I’ve realised
that it, it’s really got um, I think then I realised that it hasn’t got
as much to do with the surgery as it has to do with my age, yep
so you know because I look at people around me who are my
age and they wouldn’t ever attempt to do the stuff that you
know that I’d like to do yeah, that I used to do, so I think I’ve
come to terms with it a bit more because I’ve realised you
know, well you know you are 63 you’re not 30 anymore yep so
um I think that now um, yeah.
Comorbidities and complications
F: Do you feel that – what do you feel is limiting you most from
Can quite dramatically affect a
these activities?
patient’s level of satisfaction if they PT_012: Well mostly my back um … ah limits me from doing a
are unable to discern the two types lot of things um when I tried to vacuum or run the carpet
of pain.
sweeper over the floor or even mop the kitchen floor – I’ve only
got a little galley kitchen and to mop that floor oh my back
really kills me by the time I’m finished so it’s more my back that
anything. [RD]
Current function
PT_012: Um … I’m not dissatisfied with it at all because I can
Appear to not be as important in
still move around … I’m still very happy that I can still move
affecting satisfaction as a reduction around without a stick or crutches or, or without aids of some
in pain. Threshold may be to ability sort um … as far as playing football or cricket like I used to,
to regain some independence
forget it. [RD]
and/or ability to conduct valued
activities or activities that reflect a PT_029: Well considering my age um, and how I was before
sense of their identity.
yeah very acceptable, I’ve you know, no one like to admit there
getting old and you know no one like to admit that with that
comes sort of this sort of problems but yeah I think it’s very
Additionally, much of the
functional measures did not relate acceptable, I mean I’ve got – compared to how I was it’s 1000%.
to some individuals so it was not a [RD]
useful outcome to capture.
Current pain
PT_012: If you’ve got a new piece in your knee it shouldn’t be
People tend to be satisfied as long painful but then when you stop and think that the parts that
as there is a reduction in this and
they’ve put in there and the size of everything, they can’t make
there seems to be some
it exactly the same size and fit in the way the other one, my
component of control or nonown knee fitted because that grew inside my leg, whereas the
threatening nature of the pain if
one that they’ve put in now, they’ve put it in, they’ve made that
they do still experience pain.
and put it there. [RD]
Seems to be a general lack of
coherence about the pain – unsure
of cause and belief it shouldn’t be
there. For some, if they can create
some sense of it, it seems to assist
satisfaction and/or acceptance.

PT_029: … the pain is basically gone, I mean it might flare up
like I said if I’m, I walk long distances or if I go to a shopping
centre and spend a lot of time walking around, yes the pain will
flare up and I’ll get it again and it’ll keep me awake at night but
um generally speaking it’s, it’s basically gone. [RD]
PT_013: Yes, to a certain – except for the pain ah like in the
winter I already go through um but that’s normal I ‘spose with
people who have operations all … ahh … ya know, I’m a diabetic
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Education
Throughout the process of TKR –
from pre-op understanding of pain
to explanation of procedure and
post-op explanation of pain. Seems
to assist some to be more satisfied,
some don’t want to know about
the education side of things, some
are able to come to a place of
acceptance with education.

Embodiment
This theme wasn’t present in all
participants but when it was it
seemed to be a pretty significant
factor. Sometimes it did contribute
to dissatisfaction and other times it
didn’t. This lack of coherence is
often coupled with a lot of
contradiction and internal
confusion.
Expectations
Can change with time. Some have
poor pre-op recall, others admit
that their initial expectations were
different. The fulfilment or lack of
fulfilment seems inconsistent in
affecting satisfaction. Again, at the
end of the day the primary
expectation that must be met is a
reduction in pain.

as well so, umm yeah but it’s a lot better than what it was. A
hell of a lot better. [RS]
F: Yeah right, what did – what were you told about the x-rays?
PT_029: Um that it was almost bone on bone.
F: Yeah ok, and how was that explained to you in terms of the
meaning of that?
PT_029: Meaning that you know um that it was just going –
there was nothing really I could do except have a knee
replacement. [RD]
PT_013: I spoke to other people ‘bout it but they haven’t had
that problem … with the knee there’s movement – side
movement I can feel it just goes clink, clink, clink, clink so I gotta
put up with it, they say yeah that’s normal I gotta accept that
answer that, that’s how it is. [RS]
F: Do you think there’s anything important for them to know
before they go in?
PT_012: No because a lot of advice you give people frightens
them. [RD]
PT_012: … Um, but the knee, some days I think ahhh it belongs
to somebody else – it doesn’t seem to fit, but there’s the x-rays
and everything and all of the doctors in the hospital have all
said yes it does fit and it is right um … ah, sometimes it seems
as if when I’m walking, um, somethings goes out of place and it
pinches.

F: And before your surgery, if you can try and cast your mind
back, what were you hoping to get out of it?
PT_012: Um … free of pain.
PT_029: Um … apart from the jogging um … I guess, and apart
from not being able to um like do gardening and stuff, I can’t
kneel um, which is a bit of a bummer but um … yeah most of
them were, most of my expectations were met, I mean my, my
whole thing with it was the pain was really debilitating and
interfering with my life on a daily basis and if I was, if I was
going to get rid of that I’d be happy and I have gotten rid of
that, I mean you know there’s things I can’t do um but I’m ok
with that um the pain was the main thing. [RD]
PT_029: I do remember putting that I was you know somewhat
dissatisfied, I remember being somewhat dissatisfied because I
was angry and I was upset and frustrated about it you know
um, I probably had a high expectation even though I was told
not to, I even had a higher expectation of what I could do after
the surgery because I’m very determined and I thought well I’ll
do this you know. [RD]
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Health care experience
Ideal outcome
Usually unrealistic, perhaps not
valuable to ask patients.

Identity beliefs
Varies from assumptions about
structures to lack of any idea
whatsoever.

Influence of previous TJR
This seems to have the strongest
influence on expectations of the
following replacement.
Meaning of pain
Seems to mean absolutely nothing
to people or cause them to worry/
take action.
Perceived control
Appears to be a divide between
people who take control of their
situation with regards to surgery
and post-op rehab/education and
those who do not. The former tend
to be more satisfied.

PT_013: Well not having – speaking to anybody prior to that in
depth of what of what they went through I didn’t know. I
thought it’s gotta be better than what it is now, or at that time,
and the doctor said … went to the hospital (hospital) and said
yes … your movement, walking and x-rays and what have you
they said oh yes because they know I had no cartilage left it was
just bone on bone. [RS]
Maybe not important …on review doesn’t appear a key themes
informing outcomes based satisfaction
F: Ok, alright, alright um, now PT_012 can you help me
understand, if you imagine you’re very satisfied with what you
do in the home and the yard, what would that look like to you?
PT_012: Oh it’d look like heaven! Ah … I’d like that very much.
F: And what would you be able to do if you were very satisfied?
PT_012: If I was very satisfied id be able to do it all meself but
unfortunately I can’t.
PT_012: Well … I would have thought that it would have been
the nerves in the knee … um, ya nerves acting in all different
ways and I just sort of thought that ya know, that the nerves
might not be in place or whatever they are or … I don’t really
know. [RD]
PT_013: Oh well frustration comes into it and then oh well yeah
… ‘cause it, well it’s, probably still to do with the knee, but what
part of the knee is – is causing that problem? Whether it’s um,
my mind, oh yeah there’s pain there but it shouldn’t be there.
Oh well why’s it there? Ah. [RS]

F: Ok, ok when you do get that pain, what do you think your
knee’s trying to tell you?
PT_012: Um … ah I don’t know … um, probably just needs a
massage so that I can rub the knee and ahh I just rub me hand
around the knee all around the knee and ah whatever it is
seems to go. [RD]
[In response to ADLs] PT_012: And besides why should I do it
when somebody else can do it for me? *laughs* [RD]
PT_012: Um the replacement has been put in there and, and
they’re hoping that it will work, well it’s obviously working
because I can walk without a stick. [RD]
PT_013: Ah … well it’s part of me, it’s my knee in my leg and ah
it’s up to me to work on it to get, well, accept the pain that I’ve
got and not to be a sook or talk about it just try and work
through it. [RS]
PT_013: But it’s up to you! You’re – it’s your knee replacement
so you think you can go further is always the thought that oh,
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Perception of self
Influences the way they view
themselves in society and whether
having the TKR has contributed to
this or hindered it. Also affects how
they approach recovery.
Perception of self has interplay
with age and valued activities too.

Physio and Rehab
For some it really helped with
confidence – tangible
improvement and sense of self
control. It didn’t seem to be helpful
if the individual’s LoC was placed
on the therapist, however.
Previous function
Varies between just before
operation to well before onset of
OA when they were much more
functional.
Previous pain
Description is nearly always very
severe and preventing
participation in life.
Prosthesis limitations
Interplay with confidence and
limits what people are willing to try
and do – individuals have beliefs of
what the replacement can and
can’t do.
Reason for dissatisfaction
May be related to an
unsatisfactory reduction in pain or
an inability to do certain functional
tasks. However, dissatisfaction in
one domain doesn’t necessarily
mean they are dissatisfied overall.

can I do this? ‘cause what happens if I fall or, I lose control of
the knee, that is going through your brain, oh I don’t know –
ooh it’s up to you! Feel like you can go further? Yes. And if you
say no, ok we’ll stop and that was great, I’ve never had that
before so you’ve gotta push, ya know you can’t push it too far
because ya know. [RS]
PT_012: I don’t like having to ask people to help. [RD]
PT_012: Yes I do, yeah, I can, I can stand a lot of pain I don’t, I
don’t take pain killers if I don’t have to. [RD]
PT_029: Because I, before I got a problem with my knee um I
was always working out a couple of hours a day and I would jog
and you know I was – led quite an active life and it just totally
prohibited all of those things and my life was just – I just felt
like an invalid and I couldn’t do anything that I usually used to
do so you know I juts I had to have something done.
PT_013: Well yeah very good, very good up and down stairs
walking around, walking around the hospital floor that I was in
then we walk up to another floor ah on the steps there,
wouldn’t go right to the start so many steps, how are you
going? Yep. Do you feel like you can go further? Yes, yes. And
tell me when you can’t. I’d say stop and we’d stop so that was
really good – gives you confidence. [RS]

PT_012: As I say I can’t bend down – I can’t kneel down to do
anything um … I try not to bend the knee too far back because I
don’t want that to pop out or break or whatever but um … But
also the hips hold me up. [RD]
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Reason for satisfaction
Nearly always comes down to a
reduction in pain or ability to do
valued activity/regained
independence (usually linked with
a reduction in pain) – as an
improvement from previous.

PT_012: Yeah … um, I’m happy that I can walk without a stick,
that’s why I’m very satisfied, because I can walk without the
stick and, and ah I can walk! Ah before I couldn’t walk without
the stick ya know – ma knee would sorta give out on me and
um … Now I’ve had the knee done, ahh I can walk without a
stick so, yeah that’s I’m very satisfied. [RD]
PT_029: I’m very satisfied because prior to the surgery I could
do nothing, I couldn’t do anything at all so of course I’m
frustrated I can’t do the thing I just spoke to you about but um
you know I mean at least now I’m not suffering 24/7, I’m not
having pain 24/7 so I can do a little bit and I just have to say ok
that’s how I am now so I can go out and I can do a little bit of
gardening, I can walk shaggy down the beach for a little bit, I
can play with him for a little bit but um, yeah it, it you know,
you have – it’s improved from how I was greatly in everyday
just walking around and you know just doing general stuff but
um as far as the things that I really love to do I still can’t really
do them – or I can do them but to a lesser degree. [RD]
PT_013: Well … it’s not dissatisfied with what’s going on, I think
there could be a lot more improvement – not going through
that process before, and what you expect that um, I expected
to have ya know, pain free … And that sort of … question
whether very satisfied or somewhat satisfied I was a bit
between those two, so that’s why um if I say very satisfied, oh
why did I say that, somewhat satisfied seems to be yeah, room
for improvement on my part. [RS]

Reason for TKR
Overall the underlying driving
factors are extensive pain,
functional limitation (due to pain),
and a lack of alternative care
available.
Recommend to a friend
Overall most participants
responded ‘yes’ unless they had a
very poor outcome.
Repeat TKR
Varying answers – depended on
their understanding of the
question.
Social influences
Can shape expectations and shape
appraisal of own outcomes (both
positively and negatively). Others’
experiences can also influence
approaches to rehab and
functional tasks etc.

F: Ok PT_012 would you recommend having a total knee
replacement to a friend?
PT_012: Yes
F: And why’s that?
PT_012: Why go through all that pain if you don’t have to. [RD]
PT_012: Ahh … Oh I’m 80 so how many more operations am I
going to even need? Um … yeah if it was necessary yes I would
have it done. [RD]
PT_012: I mean ya know, you see people walking down the
street – we’ve got a fella here in (location) and he’s really,
really, cripple but he’s still moving around. He must so very
satisfied that he can walk around that’s – how I feel, I’m very
happy that I can walk around so without having to take a stick
with me more crutches with me or … or take a walker. [RD]
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Social support
Certainly seems present in those
who are satisfied. Dissatisfied seem
to either have some support or
minimal.
Success
Success was always present with
satisfaction. Varying reasons for
why the participants thought the
surgery was a success.

Therapeutic alliance
Relationship and attitude towards
surgeon. Seems to be quite tied up
with individuals who have issues
with embodiment of those with
suboptimal outcomes who
perceive it to be the responsibility
of the surgeon.
Visual representation of knee
Seems to be tied up with
embodiment issues. Some are
bothered by the visual
understanding of the prosthesis
other are not.
Additional notes:
•

PT_012: And um … and for a long, long time and then ya know
ah when I’ve had ma hips done I had to watch what I did and –
‘cause they told me they’re the quickest things to pop out and I
know that for a fact because a friend of mine had hers done
one day and come out of hospital and then just put on, in the
car and her knee – her hip popped out, had to go back to the
hospital so … [RD]

F: Ok, alright, alright PT_012 can you tell me do you think your
surgery has been a success?
PT_012: Yes.
F: And why do you think that?
PT_012: Because I can walk. [RD]
F: So can I just – if I’m just hearing correctly, you think it was so
successful because of (surgeon).
PT_012: Well not only him, I mean it’s a good hospital. I’ve got a
lot of confidence in the hospital um … they wouldn’t have those
surgeons there if they weren’t good um … and ya know the staff
there looked after me like you wouldn’t believe and nothing
was too much trouble for the girls um … yeah. [RD]

PT_012: Um … I tried to imagine where they were going to put
the piece and um … thinking looking at the photo and looking at
my knee, I thought how is all that going to fit in there and I
thought they’re experts they know what they’re doing, leave it
to them. [RD]

PT_012 and PT_029 was categorised as a RD; however, reported being satisfied during interview
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GROUP ANALYSIS
Responder satisfied
Description of group
My broad sense of this group is that there was a low fear of pain. Only some expressed some frustration
with not understanding their pain but overall it wasn’t consuming for them. There was a general theme
of wanting to take control of their rehab in combination with good health literacy. Generally, they were
all satisfied with the process of care and had a good therapeutic alliance. One lady actually expressed
some dissatisfaction with her medical management in hospital but was very pleased with her surgeon
so was satisfied overall. Interestingly, both expectations and confidence was variable in this group – see
notes below table.
N = 10
Theme

Relevant codes

Description/quotes

Symptom
coherency – there
might be too much
this theme is
covering?

Cause beliefs, identity
beliefs, meaning of
pain, control beliefs,
consequence beliefs,
timeline beliefs,
coherency, coping,
visual representation
of knee

Some were unsure about the ongoing pain they were
experiencing but overall the presence of pain came across as
non-threatening and as something they were actively trying
to improve it, or were optimistic they could improve it.
Some really showed no interest in their symptoms and a
sense making process of it wasn’t really relevant to them:
PT_016: I thought it [the pain] might have been that they
can’t completely get rid of the arthritis but ah like the
surgeons even say, we don’t know either! So if they don’t
know how do we know? *laughs* well all they can say, you
get a pain there.
F: What do you tend to do when you start feeling a little bit
of pain?
PT_009: Nothing, I just don’t take any notice of it.

Process of care

Therapeutic alliance,
process of care, health
care experience

F: So when you get that pain, what do you do to manage it?
PT_011: manage it? Not much, take a couple of Panadol, if
that, couple of Panadol and ah take me weight off it for a
while and rest and I’m right again. Don’t do much at all, it’s a
sort of strange – not like it used to be no.
Generally satisfied with the process of care, including rehab
and nursing staff, and their surgeon:
PT_001: I’m a big advocate of public health, especially this
hospital. I was given a choice of here and (hospital 1) which
is closer to us but (hospital 2) didn’t have a good reputation
PT_014: Right, the first part of that was I was scheduled to
have it done originally … I think it’s (hospital 1) and because
then I had been over a year waiting he said – contacted me
and said I could get it done quickly if I’d happily go down to
(hospital 2) … and I said yes no problem at all and for my first
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Pain and function

Current pain, current
function, valued
activities, important
activities, previous
pain, previous
function

visit there I was fully satisfied with how I was treated and
also the fact of how they explained everything.
All reported improvements in pain and function. All were not
necessarily pain free nor lacking functional limitations,
however. The improvements were enough to be satisfied
and seemed to allow participation within their social, family,
or cultural context:
PT_001: I still get a little bit of annoying pain but it’s not
major, it’s nothing to take pills for or anything like that … it’s
to do with my age I think.
PT_013: It’s not, I’m saying, it’s not excessive the pain it’s
just a niggling pain and yeah no, it’s going to get better just
keep doing what you’re doing, go through the pain, work
through it.

Sociostructural
factors

Positive exercise
beliefs – maybe
this overlaps with
health literacy?

PT_014: Oh well, [it’s improved] 99% really the only thing I
can’t do is I can’t kneel down, other than that I can do
everything, I swim, that’s alright now ah … I can walk, I can
play with the grandkids because we do a lot of outside
activities, I mean we play lots.
Social support,
All had support from social, family, or cultural circles. Many
sociostructural factors, of them came into the interview with their significant other:
social influences,
cultural activities
PT_014: But ya know none of it was a problem, he [husband]
was very good and I managed perfectly and I’ve got a
daughter around the corner and she’s always around for
driving and things.

Physio, exercise
beliefs, rehab

PT_016: I’m running around the ring showing me dogs again
now I’ve got mobility, is fantastic it really, really, brings you
right out you know, compared to what it was before. Me
grandkids had to show me dogs before so now I can show
them meself.
All report the importance of doing exercises and attribute
this to their improvements in pain and function. Some
expressed this as the importance to be compliant to
education given:
PT_011: Very pleased from the point of view of pain it’s only
– and I think the stronger the muscles, I think the pain will,
I’ll eliminate that pain.
PT_014: Well the mind tells me that you’re having it done
and there’s no point having it, going through all this for you
and it’s expensive having it done and you’ve got to make the
most of it and try do exactly what you’re told to do with the
physiotherapy, I think the physiotherapy is just as important
as having the replacement.
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Health literacy

Education, health
literacy, journey to
TKR, reason for TKR

PT_015: I just stick at things no problem … I had
physiotherapy that was ya know came with the after the
operation and just making sure I did all the exercises I
needed to and moved as much as I needed to and I have a
feeling if I hadn’t kept all that up, things wouldn’t have been
so good.
Most expressed some understanding of the process of a TKR,
the requirements to getting it better, the importance of
overall health, and an interest in better understanding their
outcomes. Including understanding comorbidities are
separate to the TKR outcomes:
PT_011: Yeah just get yourself tidy because it’s only for you,
not for joe blow or surgeon, it’s for you, if you’re healthy and
you don’t smoke and you don’t drink, drink probably
wouldn’t hurt you, but smoking noo it’s out the door, I
noticed the difference when I give away smoking.
F: What kind of information your surgeon provide you with
before your surgery?
PT_016: Just about everything and um the booklet and so
forth you know, that tells you a heck of a lot you know, really
heck of a lot, ah, like I’ve already said – the crutches for
helping my wife for setting up the length and everything else
because I got me own.

Low fear of surgery
– maybe this
overlaps with
health literacy too?

PT_021: So I still find it hard to bend my knees, especially
when I’m getting off and getting on the tram and so I guess
ah, I need to use my stick when I’m getting on and off so I
know the pain is more related to the two tumours at the
lower part of my spine and not with the knee surgery.
All described a low fear of surgery and some had experience
with prior surgeries, which helped with this. Some even
expressed a level of interest in their surgeries:

Fear, health care
experience, process of
care, early post-op
experience, visual
representation of knee PT_009: Oh mentally [not being scared] it helps you – they
scare the day lights out of you before operation they tell you
it may happen this, that may happen … I wasn’t worried, no,
not a bit. Maybe if I was your age I would have worried,
because you are young but to me, I don’t care if I go out
tomorrow.

F1: You watched the whole surgical video? Wow
PT_001: When they open the leg up – you’re not going to get
that back together. But they stitch you back up. It’s very
interesting. I would recommend it actually.
PT_015: When I came round from the anaesthetic I couldn’t
feel anything. They give you nerve blockers and everything,
apart from being shoved around, although I suppose they
shoved the bit of metal up my thigh you know, it was a very
interesting experience [being sedated].
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Control – Maybe
this code needs to
be thought about
more. Overlaps
with symptom
coherency a bit in
terms of symptom
control beliefs

Perceived control, goal
setting. Self-efficacy,
internal locus of
control

Sense of control over their outcomes and symptoms,
including self-efficacy and internal locus of control. Most
report taking control of their rehab and feeling responsible
for their outcomes:
PT_016: Almost definitely [physio helped] the right one yes,
the left one well I basically did the work meself, my biggest
physio was what I shouldn’t be doing – was climbing ladders.
PT_001: I don’t think rehab is a good thing in a private
hospital. Because what you doing is laying in a bed and they
come and give you exercises once a day or whatever and
what else? They take you down the swimming pool and
make you swim or something. You can do all that at home.
PT_011: Yeah I, I don’t do a lot – I got a bike and I got
another exercise machine there for my arms and so on so I
do them but the bike is very good yeah don’t have to do
much a day, twice or three time a day and I find it just
loosens you up so good yep.
PT_013: Relax, get your brain into perspective or into synch
with it then yeah try and put the pain out of your mind – it’s
not, I’m saying it’s not excessive the pain it’s just a niggling
pain and yeah no, it’s going to get better just keep doing
what you’re doing, go through the pain, work through it.

Notes:
•

•

Expectations: everyone’s experience of their TKR expectations seems to be different. Some report all
expectations were met, others say it’s more than they expected, while some people report this did not
meet their expectations.
Confidence: variability in confidence – some very confident, some lacking confidence due to knee,
other lacking confidence due to comorbs or age. Some activity avoidant, others are not.

Early categories and ideas of theory were incomplete. Questions pertaining to how people’s level of
satisfaction changes, and the influence of social factors remained unclear. Theoretical sampling was
undertaken to specifically explore people who indicated they were dissatisfied in their 12 month registry
data.
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4.

Theoretical sampling; exploration of divergent cases and testing of theories

In particular the authorship team were interested in the differences between those who were satisfied
and those who were dissatisfied; how social factors and intrapersonal factors varied between the two
groups. Example of looking at the dissatisfied group is below.
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In consultation with my supervisors, I decided to move away from analysing the transcripts by
sampling quadrant, to instead look at those who were satisfied and dissatisfied and look for patterns
and processes within these groups. See the below example of a comparison between those who
were satisfied and dissatisfied in their interviews, with analytic memo notes of these findings related
to how these differences exist at different levels:
Theme comparison
This stage of analysis was to ‘test’ the presence of ‘satisfied’ themes in the dissatisfied group.
Theme
Perceived improvement in
pain and function
Positive Sx coherency

Satisfied
Yes

Dissatisfied
Yes and No

Yes

Self-efficacious behaviours

Yes – this can be within the
response shift world view
they have created
Yes
Met and unmet
Some level of participation,
support, or positive
comparison

No – unsureness, biomedical
beliefs, distress about this
No – lack of self-belief/belief
of control

Response shift
Expectations
Social factors

No
Met, unmet, unexpected
Can have some level of
support, but generally did not
have positive comparison or
participation

Do the interaction of these themes occur at different levels?
Meso related factors tend to pop up in different forms within each of the themes.
Meso
-

Social context
o Support, participation, identity, valued activities, social comparison

Influence the:
Micro
-

Factors of self
o Self-efficacious behaviours
o Response shift/expectations
o ?Sx coherency – this may be separate, or may be affected by process of care or
l

I also looked closely at how participants were changing through mechanisms similar to literature on
‘response shift’, or an acceptance process of continued pain and poor function.
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As well as the presence of personality factors in the pathways to satisfaction:
Traits
Satisfied
High openness to experience
High conscientiousness

High extraversion

High agreeableness

Low neuroticism
Dissatisfied
Low conscientiousness
Low extraversion
Low agreeableness
High neuroticism

Cognitions, Emotions, and Behaviours
Acceptance
Adaptation
Self-responsibility
Seeking knowledge
Equity
Self-efficacy
ILOC
Belief of good outcome
Positive mindset
Good attitude
Positivity
Happiness
Positive attitude
Expectations
Optimism
Compliance
Gratitude
Content
Resilient
Low motivation
Dependency
Care seeking
Pain avoidant
Low self-efficacy
ELOC
Equity
Expectations
Pessimism
Hopelessness
Lack of hopefulness
Catastrophising
Depression Crankiness
Anxiety
High emotional investment
Lack of embodiment
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5.

Theory building and Conceptual model

I then explored the integration of response shift mechanisms and personality traits in an early
conceptual model:

However, after consulting the raw data and early coding frameworks, it was decided on in a
consensus meeting that this theory did not reflect the raw data well enough and further
consideration was needed to represent the processes in this sample.
After further consultation with my supervisors, I acknowledged that personal factors were important
but were more accurately represented by positive and negative emotions and cognitions, as this
better reflected the raw data. However, it was decided that the inclusion of social and contextual
factors, as well as the mechanisms of change adapted from response shift were important to keep. A
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final model was decided on, which represented to raw data and adequately summarised the initial
coding and thematic analysis.
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6.

Memos and reflexive notes
I wrote a reflexive memo immediate after each interview. These memos included early
impressions and summaries of the interview, as well as occasional reflections of her growth as
an interviewer.
Example reflexive account from participant 005:
Another phone interview I found challenging. Obvious contradictions in what this
participant was saying – almost seemed like on the surface he was telling me what I
wanted to hear but then when probed came out his actual beliefs.
This was a tricky one as the original surgery was a right TKR, which then suffered
complications and required a ligament recon around 3 months ago. He is also very obese
and suffers multiple comorbs. His WOMAC was the worst possible score; however, his
satisfaction was high. This seemed to be because the survey was given after his revision
surgery – so he was in a brace and couldn’t do anything functionally. However, he really
like his surgeon on the revision, which explains his high satisfaction.
Therapeutic alliance appear to be a key theme for this person – he was very upset that
things weren’t explained to him well the first time and lays a level of blame on the surgeon
for the poor outcome and requirement of revision surgery. He also initially has minimal
confidence in his knee but since having his second surgery feels much more confident and
optimistic about the future.
Further thoughts:
Relationship between therapeutic alliance and knee confidence – if there is a good
relationship there then they feel more confident in their knee? Then confidence affects
satisfaction?
I feel like his actual actions in managing his pain/recovery are not has he reports – he says
he is stubborn and pushes on but when probed on a specific example, he reports days of
rest. It’s like his perception of self isn’t what occurs in reality.

During different stages on analysis I wrote notes on the findings and conceptual ideas, to keep
track of her thoughts and ask questions of the data. This can be seen in the previous audit
documents. An additional example is provided on an intrapersonal analysis:
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Intrapersonal factors analysis – satisfied
Codes
Self-efficacy
Goal setting
Optimism
Good attitude

Gratitude
ILOC
Perception as old/aging
Some expectations met

Lack of confidence
Happiness

Life satisfaction
Reconceptualisation of
expectations
Recall bias/present state
effect
Exceeded expectations

Adaptation
Health literacy

Equity
Positive attitude
Positive mindset
Confidence to a certain
degree
Pragmatic
Acceptance

Met expectations
Confidence
Unmet expectations
Positivity

Resilient

Compliance

Belief of good outcome
Acceptance of aging

NB: recall bias In those that haven’t indicated a ‘dream run’ this notion of recalling how much
worse they were prior to TKR seems very present – not sure what to call it? Belief of improvement?
Impressions
•
•

•
•

•
•

•

Confidence is highly variable and doesn’t seems to affect satisfaction – I think this makes sense if the
individual has experienced a response shift they will have adapted to their lack of confidence
Much reference to the need to be positive – almost as if they were priming themselves to believe the
intervention would be successful. Associated with optimism: belief that they would continue to
improve. Some describe being happy, or the choice to be happy.
Expectations highly variable – same reasoning as confidence
Pragmatism possibly important – the action of some to deal with their current state realistically,
rather than the theoretical notion of the TKR should have solved everything. May be associated with
adaptation
Equity (gratitude?) important to some – free service, amazing surgeons etc. lack of equity present in
those with dissatisfaction: some report not feeling like they reaped the benefits from the effort they
put into rehab
Recall bias/present state effect (belief of improvement?) – the notion that they were so much
worse off before as justification for the success of the TKR. Many recall very, very high amounts of
previous pain and disability.
Self-efficacy/ILOC/goal setting – present in many who report satisfaction. Striving to improve,
continuing with exercises, pushing themselves. This may be associated with compliance to
professional advice/health literacy

Code groups/early thoughts
Sam grouped the codes as follows:
Looking at the satisfied group the recurring psychological constructs that jump out at me are:
- Good self-efficacy (includes confidence, ILOC, maybe even health literacy)
- Positive affect (optimism, positivity, happiness)
- Cognitive flexibility (pragmatism, acceptance, adaptation. Perhaps 'adaptation' is an outcome rather
than a psychological ‘trait’ … not sure!)
Thought that the recall bias/present state effect fitted into the response-shift rather than the intrapersonal
factors
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Testing on remaining transcripts
Slight modifications:
-

Good self-efficacy (ILOC, health literacy, goal setting) NB: positive health intentions with self-efficacy;
goal setting seems to be associated with self-efficacy

-

Positive affect (optimism, positivity, happiness, gratitude, hopefulness) NB: people send to be glass half
full with gratitude and hopefulness; notion of being hopeful for improvement

-

Cognitive flexibility (pragmatism, compliance, acceptance, adaptability) NB: compliance as the ability to
take on new health information and apply it

Removal of confidence as it was variable in this group – low, moderate and high confidence was present.
After re-looking at the data, age does come up a bit – age can shape expectations, or facilitate the
Reconceptualisation of expectations
Unsure about whether self-efficacy is the umbrella term for that group, or if there is a better title that selfefficacy fits under?
Intrapersonal factor analysis – dissatisfied
Codes
Pessimism
Helplessness
Lack of confidence
Unmet expectations
Distress
Pain catastrophising

Unexpected outcome
Lack of embodiment
Care seeking
Ugly knee
Inequality
High emotion investment

Anxiety

Dependency

Pain avoidant
Young perception of self
Old perception of self
Low self-efficacy
ELOC
Depression

Hopelessness
Low motivation
Lack of hopefulness
Desire to ‘do more’
Catastrophising
Crankiness

Impression
•
•
•
•
•
•
•
•

Expectations – variable
Tended to have a lack of confidence
Age was quite variable – some accepted they were aging, others didn’t
Lack of optimism, hopefulness – didn’t believe things could get better, pessimism
Feeling of inequality – didn’t get out the effort put in
Emotion burden – feelings of hopelessness, helplessness, depression, anxiety, catastrophic thoughts/
pain catastrophising, distress, crankiness. Reports of a high emotional investment in the procedure
Lack of self-efficacy or belief in ability to achieve outcomes/control symptoms, low motivation
Implicit theory of change? Present state effect? – constructing the belief that they have not benefited as
they are not pain free/still have unwanted symptoms?

Code groups/early thoughts
Sam grouped the codes as follows:
Looking at the dissatisfied group it seems to me that the key recurring psychological constructs you have
identified are:
- Low self-efficacy
- Negative affect (includes hopelessness, pessimism, anxiety, and depression)
- Fixed perception of self
Nil changes to these groups. Each of the participants seem to fit into one or more of these groups. (Unable to
test on ‘fresh’ transcripts due to low numbers of dissatisfied).
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Additionally, where I met with my supervisors to discuss the findings and development of the
conceptual model, these notes were integrated in the analysis or taken as separate meeting notes:
Meeting 19.07.16
AS, RS, NK
Aim of today’s meeting was to discuss how the codes of ‘personal factors’ align with models of
personality traits, and how these fit into the satisfaction model.
•

•

•

•

•

Discussion of needing to clarify what constitutes as ‘personal factors’. For example ‘aging’
should be removed as is not a cognition or belief. Instead, how the person interprets or
understands the aging process is what we are interested in.
How do these personal factors fit into the model? Discussion of the difference between
state and trait: people who are prone to catastrophising tend to have the personality
trait of neuroticism, which persists across different contexts (not just health). Similar to
the difference between weather and climate.
The big 5 of personality traits: openness to experience, conscientiousness, extraversion,
agreeableness, neuroticism – this is the best and most well validated theory of
personality, therefore this might be a useful one to tap into
o The thought being people who are quite flexible would be open to experience
o Comparison to the recent coding books – factors such as pessimism, anxiety,
helplessness, distress, catastrophising etc. would be related neuroticism. Pain
avoidance would be linked to a lack of openness.
Discussion of focus on state vs trait – divide the ‘personal factor’ box in the model into a
trait  state, which then leads to the  social  satisfied or dissatisfied
o Acknowledge that we will not capture every single trait
Discussion of changing the model to the 3 facets of response – this indicates that
individuals don’t necessarily need to have changed after the TKR, their values etc. may
have already been set low or high prior to the intervention based on the traits, states and
social factors. However, individuals are also able to experience change (response shift)
through this model.

Plan
•
•
•

Nardia to go back through the code books and group according to trait and state
Re-organise the model according to this
Then discuss writing the manuscript – Nardia to contact Sam on how to structure the
writing of this book in a meeting with everyone to make a plan for the manuscript.
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Appendix 4: St Vincent’s Hospital ethics approval
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Appendix 5: St Vincent’s Hospital ethics amendments and Curtin University reciprocal ethics
approval
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Appendix 6: Study 1: Satisfaction after total knee replacement for osteoarthritis is usually high,
but what are we measuring? A systematic review
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OAC-O permission email correspondence
Dear Nardia
I think looking at the website:
For open access
articles
Authors sign an exclusive license agreement, where authors have copyright
but license exclusive rights in their article to the publisher**. In this case
authors have the right to:
•

•
•

Share their article in the same ways permitted to third parties under
the relevant user license (together with Personal Use rights) so long
as it contains a CrossMark logo, the end user license, and a DOI
link to the version of record on ScienceDirect.
Retain patent, trademark and other intellectual property rights
(including research data).
Proper attribution and credit for the published work.

Personal use includes:

Personal use
Authors can use their articles, in full or in part, for a wide range of scholarly, non-commercial
purposes as outlined below:
•
•
•
•
•
•
•

Use by an author in the author’s classroom teaching (including distribution of copies,
paper or electronic)
Distribution of copies (including through e-mail) to known research colleagues for their
personal use (but not for Commercial Use)
Inclusion in a thesis or dissertation (provided that this is not to be published
commercially)
Use in a subsequent compilation of the author’s works
Extending the Article to book-length form
Preparation of other derivative works (but not for Commercial Use)
Otherwise using or re-using portions or excerpts in other works

These rights apply for all Elsevier authors who publish their article as either a subscription article
or an open access article. In all cases we require that all Elsevier authors always include a full
acknowledgement and, if appropriate, a link to the final published version hosted on Science Direct.

Kind regards,
Linsey Burbery
Journal Manager
Tel: +44 (0)1395 225045 (home worker)
Team Manager: Linda Gethin (l.gethin@elsevier.com) +44 (0)1392 285876
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Appendix 7: Search strategy in MEDLINE
1.
2.
3.
4.
5.

Patient* adj5 satisf*.mp
Knee adj3 replac*.mp
Knee adj2 arthroplasty.mp
2 or 3
1 and 4

mp denotes keyword
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Appendix 8: Satisfaction with total knee replacement – risk of bias tool
This tool is designed to assess the risk of bias in studies of satisfaction after total knee replacement
(TKR). Please read the additional notes for each item when initially using the tool. Note: If there is
insufficient information in the article to permit a judgement for a particular item, please answer No
(HIGH RISK) for that particular item.
Risk of bias item
External validity
1. Was the study’s
target population
representative
of most TKR
populations on
relevant
demographic and
clinical variables,
e.g. age, sex, pain
severity,
osteoarthritis
grade?*

Criteria for answers (please
circle one option)

Additional notes and examples

• Yes (LOW RISK): The
study’s target population
was a close representation
of most TKR populations.
• No (HIGH RISK): The
study’s target population
was clearly NOT
representative of most TKR
populations.

The target population refers to the group of
patients to
which the results of the study will be
generalised. Examples:
• The study was a survey of patients in a
hospital department
and the sample was drawn from a list that
included all individuals
operated on over a two-year period. The
answer is: Yes (LOW RISK).
• The study was conducted in one province
only, and it is not clear if
this was representative of the national
population. The answer is:
No (HIGH RISK).
• The study was undertaken asking
responses from people considering revision
surgery and it is clear this was not
representative of most TKR populations.
The answer is: No (HIGH RISK).
The sampling frame is a list of the sampling
units in the target
population and the study sample is drawn
from this list. Examples:
• The sampling frame was a database of
every individual who received a TKR within
a hospital. The answer is: Yes (LOW RISK).
• The study asked responses from
anonymous people in an online chat group.
The answer is: Yes (LOW RISK).
In a survey, only part of the sampling frame
is sampled. In these
instances, consecutive or random selection
of the sample helps minimise study bias.
Examples:
• Every person in a consecutive sample was
surveyed. The answer is: Yes (LOW RISK).
• The sample was selected using simple
random sampling. The answer is: Yes (LOW
RISK).

2. Was the sampling
frame a true or
close
representation of
the TKR
population?*

• Yes (LOW RISK): The
sampling frame was a true
or close representation of
the TKR population.
• No (HIGH RISK): The
sampling frame was NOT a
true or close representation
of the TKR population.

3. Was some form
of
consecutive or
random selection
used
to select the
sample?

• Yes (LOW RISK): Some
form of consecutive or
random selection was used
to select the sample (e.g.
simple random sampling,
stratified
random sampling, cluster
sampling, systematic
sampling).
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4. Was the
likelihood of
non-response
bias minimal?*

Internal validity
5. Were data
collected*
directly from the
participants (as
opposed to a
proxy)?

• No (HIGH RISK): Some
form of consecutive or
random selection was NOT
used to select the sample.
Yes (LOW RISK): The
response rate for the study
was >=75%, OR, an analysis
was performed that showed
no significant difference in
relevant
demographic and clinical
characteristics between
responders and nonresponders
• No (HIGH RISK): The
response rate was <75%,
and if any analysis
comparing responders and
non-responders was done, it
showed a significant
difference in relevant
demographic and clinical
characteristics between
responders and nonresponders.

• A clinician asked a non-consecutive
sample of his/her patients. The answer is:
No (HIGH RISK).

Yes (LOW RISK): All data
were collected directly from
the participants.
• No (HIGH RISK): In some
instances, data were
collected from a proxy.

A proxy is a representative of the subject.
Examples:
• All eligible participants were surveyed
directly.
The answer is: Yes (LOW RISK).
• A clinician, or series of clinicians,
estimated how satisfied their patients
were.
The answer is: No (HIGH RISK).
In a study, the following participant
definition was used: ‘All participants must
have had a TKR, which is a surgical
procedure to replace the weight-bearing
surfaces of the knee joint to relieve pain
and disability’. The answer is: Yes (LOW
RISK).
• In a study, the following participant
definition was used: ‘Participants needed to
have received some form of knee surgery’.
The answer is: No (HIGH RISK).
• The authors used a questionnaire, which
had previously been validated. They also
tested the inter-rater reliability of the
questionnaire. The answer is: Yes (LOW
RISK).

6. Was an
acceptable
participant
definition TKR used
in the study?*

• Yes (LOW RISK): An
acceptable participant
definition was used.
• No (HIGH RISK): An
acceptable case participant
definition was NOT used.

7. Was the study
instrument that
measured
satisfaction shown

• Yes (LOW RISK): The study
instrument had been shown
to have reliability and
validity, e.g. test-retest,

293

Examples:
• The response rate was 68%; however, the
researchers did an analysis and found no
significant difference between responders
and non-responders in terms of age, sex
and clinician
status. The answer is: Yes (LOW RISK).
• The response rate was 65% and the
researchers did NOT carry out an analysis
to compare relevant characteristics
between responders and non-responders.
The answer is: No (HIGH RISK).
• The response rate was 69% and the
researchers did an analysis and found a
significant difference in age, sex and clinical
status between responders and nonresponders. The answer is: No (HIGH RISK).

to have reliability
and
validity (if
necessary)?
8. Was the same
mode of data
collection used
for all participants?

piloting, validation in a
previous study, etc.
• No (HIGH RISK): The study
instrument had NOT been
shown to have reliability or
validity
• Yes (LOW RISK): The same
mode of data collection was
used for all subjects.
• No (HIGH RISK): The same
mode of data collection was
NOT used for all subjects.

9. Was the length of
the measurement
period of
satisfaction with
TKR appropriate?*

• Yes (LOW RISK): The
shortest measurement
period of satisfaction with
TKR was appropriate.
• No (HIGH RISK): The
shortest measurement
period was not appropriate

10. Were the
statistical measures
of satisfaction
appropriate?*

• Yes (LOW RISK): The paper
presented adequate
description of how the
summary statistics were
calculated, the statistics
were appropriate and would
be possible to be
reproduced in a replication
study.
• No (HIGH RISK): The paper
did present adequate
description of the statistics
or one or more of these
were inappropriate.
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• The authors developed their own
questionnaire and did not test this for
validity or reliability. The answer is: No
(HIGH RISK).
The mode of data collection is the method
used for collecting information from the
subjects. The most common modes are
face-to-face interviews, telephone
interviews and self-administered
questionnaires. Examples:
• All eligible subjects had a face-to-face
interview. The answer is: Yes (LOW RISK).
• Some subjects were interviewed over the
telephone and some filled in postal
questionnaires. The answer is: No (HIGH
RISK).
The measurement period is the length of
time post-surgery. The shorter the
measurement period, the greater the
likelihood of the participant’s satisfaction
being about the operative and
rehabilitation process rather than about
the medium-term or longer-term residual
pain and functional capacity. Examples:
• Participants were asked about satisfaction
with TKR when they were 12-months postsurgery. The answer is: Yes (LOW RISK).
• Participants were asked about satisfaction
when they were 2-months post-surgery.
The answer is: No (HIGH RISK).
Note: A follow-up of >6 months was part of
the inclusion criteria for this review.
Therefore all studies with <6 months were
excluded from further consideration in the
full text screening.
• The individual items in the satisfaction
questionnaire were scored and summarised
using the method the questionnaire
developers validated, and a group mean
score was reported with 95% confidence
intervals). The answer is: Yes (LOW RISK).
• It is not clear how the measure of
satisfaction was scored and/or
summarised. The answer is: No (HIGH
RISK).

11. Summary item on the overall risk of study bias
• LOW RISK OF BIAS: Further research is very unlikely to change our confidence in the estimate.
• MODERATE RISK OF BIAS: Further research is likely to have an important impact on our
confidence in the estimate and may change the estimate.
• HIGH RISK OF BIAS: Further research is very likely to have an important impact on our
confidence in the estimate and is likely to change the estimate.
Items with an asterisk will exclude a paper from further consideration (items 1, 2, 4, 5, 6, 9 and 10).
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Appendix 9: Content validity search strategy example
E.g.: New Knee Society Knee Scoring System
MEDLINE, SCOPUS, Embase
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Appendix 10: COSMIN assessment of PROM development studies
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Appendix 11: COSMIN assessment of PROM content validity studies
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Sampling frame a true or close
representation of TKR populations*

Consecutive or random sample used

Likelihood of non-response bias
minimal*

Data collected directly from
participants*

Acceptable participant definition
TKR used*

Study instrument that measured
satisfaction shown to have reliability
and validity

Same mode of data collection used
for all participants

Appropriate length of measurement
period of satisfaction with TKR*

Appropriate statistical measures of
satisfaction*

Ali et al.
(2016)
Ali et al.
(2017)
Aunan & Röhrl
(2018)
Baker et al.
(2007)
Blyth et al.
(2015)
Boese et al.
(2011)
Chinnappa et
al. (2017)
Clement et al.
(2013)
Collados
Maestre et al.
(2016)
Collins et al.
(2017)
Culliton et al.
(2018)
Dailiana et al.
(2015)
Escobar et al.
(2013)
Gaillard et al.
(2017)
Gandhi et al.
(2007)
Genet et al.
(2008)
Gildone et al.
(2005)
Giurea et al.
(2016)
Healy et al.
(2002)

Study target population
representative of TKR populations*

Appendix 12: Risk of bias results of all included studies
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Moderate
risk
Moderate
risk
Moderate
risk
Moderate
risk
Moderate
risk
Moderate
risk
Moderate
risk
Moderate
risk
Moderate
risk

Hinarejos et
al. (2016)
Kawakami et
al. (2015)
Khuangsiriku
et al. (2016)
Kim, Choy et
al. (2009)
Lange et al.
(2018)
Li et al. (2012)
Liebs et al.
(2010)
Liebs et al.
(2012)
Lizaur Utrilla
et al. (2016)
Mannion et al.
(2009)
Matthews et
al. (2013)
Mooney et al.
(2016)
Murphy et al.
(2014)
Nilsdotter et
al. (2009)
Petersen et al.
(2015)
Pulavarti et al.
(2014)
Ranawat et al.
(2017)
Robertsson et
al. (2000)
Stickles et al.
(2001)
Sun et al.
(2012)
Von Keudell et
al. (2014)
Walker et al.
(2018)
Warner et al.
(2017)
Williams,
O’Brien et al.
(2013)
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Appendix 13: Study 2: What influences patient satisfaction after TKA: A qualitative investigation
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Appendix 14: Reviewer feedback and author responses
Reviewer feedback
40/121 failed to respond or declined
invitation to participate. What
limitations of the data/conclusions
can be inferred from this very high
level of fallout from the originally
eligible number of patients? (AU: This
is really important. You need to
characterise the differences between
responders and non-responders in
terms of age, gender, as many other
relevant factors as you can and have
available to you. This helps the reader
to know to whom the work applies.
Imagine a situation where the age of
the responders/non-responders varies
widely, or the gender balance, or the
% who were employed, or the % who
aspired to competitive sports … all
these things would change how we
could/couldn’t apply your study in
practice. You MUST help the reader to
understand this both in the Methods
section of the Abstract and main text,
and the ‘limitations’ paragraph of
Discussion. ED)

Author response
In accordance with the qualitative approach, we did not
set out to randomly sample an adequately
representative sample of the population. Unlike
quantitative studies, qualitative studies are not seeking
to estimate the likely range of a particular parameter
(e.g. prevalence, odds ratio, risk ratio etc.) from their
sample that can be extrapolated to the population of
interest. Instead, qualitative research seeks to gain rich
descriptions from a small sample of people who have
experienced the phenomenon of interest. In doing this,
qualitative research is interested in diversity, and
understanding a range of experiences. It is important to
note that qualitative research is hypothesis generating,
and does not seek to definitively produce generalisable
results (Leopold, 2019). Thus, the issue of selection bias
is not a consideration for qualitative research.
A commonly employed sampling technique to achieve
diverse, rich description in qualitative studies is
purposive sampling. This method of participant
recruitment involves the deliberate selection of
participants who are especially knowledgeable about a
phenomenon of interest, with the aim to achieve a
diverse and information-rich sample. This method also
includes concurrent data collection and analysis,
whereby participants are selected based on the
emerging theories in the data to be tested. Thus, the
terms responder/non-responder are not appropriate in
this context, as purposive sampling seeks to look for, and
fill gaps in representation of themes underlying
constructs being investigated, by seeking interviews with
particular people that can test and challenge emerging
themes. For the present study, we employed a purposive
sampling strategy. This entailed identifying 121 people
from the hospital registry who were eligible to be
considered for inclusion in the study as they had
completed 12 month registry data (WOMAC and
satisfaction questionnaires) and were no more than 18
months post-surgery. Of these, 85 were invited to
participate as a result of our purposive sampling
strategy. Invitees were selected with the aim to gather a
broad range of age, gender, pain and function outcomes,
and levels of satisfaction (as directed by the four
sampling quadrants and hospital registry demographic
data). Consistent with our qualitative approach, we
conducted data analysis and recruitment concurrently in
order to test emerging patterns in the data. Of the 85
invited over the course of this process, 41 consented and
were subsequently interviewed. One interview was lost
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Is it simply assumed that
multidisciplinary round table
discussions of emerging responses
and refining research questions midproject occurs without introducing
bias?

due to equipment malfunction. Of the remaining 43
people, 28 declined, 12 did not respond to letter or
phone contact, and 4 were identified as inappropriate (2
cognitive impairment, 1 undergoing treatment for
surgical complication and 1 declined use of professional
interpreter). We have amended this section in text.
As with any study, a particular ‘world view’ is applied to
the data, so that the results may be useful to a specific
context. For this particular study, the ‘world view’ was
that of a clinical orientation; our authorship team drew
on both clinical and theoretical expertise to inform an
analysis that would assist clinicians in improving
satisfaction levels in their patients. This ‘world view’ was
drawn on frequently throughout the acquisition of data,
to reflect on whether further avenues could be explored
to gain a richer understanding of our research questions
for the desired clinical context. This concurrent data
collection and analysis is a key feature of qualitative
design, and is supported by the Constructivist Grounded
Theory methodology (Charmaz, 2015).
An example of where this was important in our analysis
was the identification of social factors in our data; after
interviewing half of our sample, it was noted that the
participant’s social context, particularly their exposure to
others who had undergone a TKR, appeared important in
reports of satisfaction. After discussion with the
authorship team, it was decided to include more detailed
questions about social factors, such as ‘can you tell me
about your experiences with other people who have had
a total knee replacement?’ This enabled us to explore
this concept in more depth, and understand how, or if, it
affected levels of satisfaction. After the acquisition of
more interview data, it was found that a participant’s
ability to calibrate their outcomes to others around them
was an important component in arriving at a high or low
level of satisfaction. If this concept was not discussed in
detail with the authorship team, a key component of our
conceptual model, and a previously unknown
phenomena, would not have been identified. By only
using an interview schedule decided a priori based on
what the authorship team thought was going to be
important in understanding patient satisfaction, key
concepts would have been missed.
Although the authorship team’s ‘world view’ is
important to the analysis of the qualitative data, we
emphasise that our findings are grounded in the
participant’s voices, as evident by supporting quotes in
the manuscript. We refer the reviewer to Leopold, 2019
for further discussion around researcher bias in
qualitative research: ‘Qualitative researchers need to be
cognizant that theirs is only one approach to the
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Interesting to see that, in this
population where complications from
TKR were excluded, roughly one-third
of patients had significant dissatisfiers.
Higher than the oft-quoted 15–20%!
(AU: This is a great point to emphasize
in the Discussion. ED)

Can the various patient comments be
consolidated without losing the
message?

problem. The researchers’ world-view, their lens, will
(necessarily) influence the design of a qualitative study
and the processes of data collection, analysis, and
interpretation (this also goes for quantitative research).
Therefore, it is important that the researchers describe
who they are (Social scientists? Psychologists?
Surgeons?), what biases they bring to the study, and
how these influenced decisions made throughout the
research process. This enables readers to understand
how the researchers arrived at their results, through the
lens they adopted’ (Leopold, 2019).
The reviewer has identified an interesting characteristic
of our study population. However, it is important to
remember we employed a purposive sampling strategy;
with the use of the four sampling quadrants (responder
satisfied, responder dissatisfied, non-responder satisfied,
and non-responder dissatisfied), we deliberately sought
out the voice of dissatisfied individuals to gain their
perspectives and experiences. Due to this, for the
purpose of estimating prevalence of satisfaction, our
sample is not representative of the broader population,
nor is it generalisable. As it is important for readers to
acknowledge that our sample does not provide an
estimate of the percentage dissatisfied after TKR, we
have included a section in the discussion to emphasise
this.
The authorship team believes the various patient
comments are needed in the manuscript. We believe
showing a variety of patient voices is important, and
renders our interpretations of the data transparent
(Leopold, 2019).
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Appendix 15: Glossary of qualitative terms
The following table provides simplified explanation of otherwise very complex terminology. Please
use the following explanations as a starting guide. For further, more nuanced, descriptions of the
following terms, please refer to the SAGE Handbook of Qualitative Research, third edition (Denzin &
Lincoln, 2005), the SAGE Handbook of Grounded Theory (Bryant & Charmaz, 2010), Naturalistic
Inquiry (Lincoln & Guba, 1985), Qualitative Inquiry and Research Design: Choosing Among Five
Traditions (Creswell, 1998), The Foundations of Social Research (Crotty, 1998), and The SAGE
Handbook of Qualitative Methods in Health Research (Bourgeault, Dingwall, & de Vries, 2010).
Authenticity

Category

Coding
Confirmability

Constant comparison

Whether the authors sought a range of different perspectives.
Qualitative researchers must provide evidence of seeking diverse,
appropriate people to answer their research question. Seeking diversity
ensures the phenomenon of interest has been investigated from
different angles and perspectives. Researchers should describe sampling
techniques that sought breadth and were conducted iteratively with the
analysis. This allows the researchers to follow different avenues and
themes in their data to gain a complex understanding of the
phenomenon being explored. Researchers should describe ‘divergent
cases’ where they exist; some participants may have experiences and
perspectives that were different to the other participants in the study.
Divergent cases can be important for exploring different interpretations
and providing direction for future research.
A collection of similar data grouped or ‘bucketed’ together, which will
allow the researcher to describe the key features of this cluster of data.
Categories are often the step before arriving at the key themes of the
data.
The initial phase of data analysis during which ‘codes’ (the smallest unit
of data analysis) are used to capture features of the data that are of
interest to the research question.
Ensuring researchers’ interpretations are derived from the participants’
voices. A reader should be able to look at the data, and the findings
should make sense in the context of the researcher’s lens, the
theoretical perspective, and research design used. To achieve
confirmability, researchers must maintain a well-documented and logical
audit trail recording how analytical decisions were made, and how the
researcher prioritised participants’ voices over the researchers’
knowledge and background. This is usually achieved through reflexive
memos. A second ‘coder’ may analyse some of the raw data and
consider alternative interpretations. Participants may provide feedback
on whether the researcher correctly interpreted their experiences.
Comparing the data between participants, between codes, between
themes, and between different stages of the analysis. It is important for
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Constructionism

Constructivism
Credibility

Critical inquiry
Critical realism
Dependability

Epistemology
Ethnography

Focus groups

Grounded theory

Interpretive
description

researchers to ensure that as they move further along in their analysis,
they continue to capture the key features of the participants’ stories.
An epistemology that assumes each individual’s truth is wholly socially
constructed through interacting with the world. As a result each person
has their own unique meaning of truth depending on their social
interactions, so many ‘truths’ exist.
An epistemology that assumes knowledge is constructed by the
individual, which may be partly socially influenced. Each individual has
their own unique construction of ‘truth’, so many ‘truths’ exist.
The reader’s confidence in the truth of the study. When looking for
credibility, the reader should look for whether the research design and
methods used were aligned with standard qualitative approaches. For
example, if researchers claim to have used a grounded theory research
design, then the methods should be consistent with what grounded
theory involves. This will involve citing, and being faithful to, key
publications to support the use of methods. The reader must understand
the steps taken in the qualitative analysis.
Critical inquiry is most commonly considered a theoretical perspective.
Studies of critical inquiry address power dynamics, injustices and
inequalities.
Critical realism is commonly considered a theoretical perspective or an
ontology. Critical realism assumes that there is a measurable reality but
it is overlayed with an individual’s construction of reality.
Dependability ensures that the processes completed by the researchers
are repeatable, despite many different perspectives and experiences of
the study population. In qualitative research, it is acknowledged that the
experience of a particular phenomenon for one participant will be
different for another participant in a different context or setting.
Researchers must keep a detailed log of all the activities undertaken and
decisions made during data collection and analysis, also known as an
‘audit trail’.
The study of knowledge. How do we know knowledge? What is
knowledge?
An in-depth study of a particular cultural group. Ethnography is
considered closer to a research design and typically involves the
researcher observing and being immersed in a cultural group to provide
rich description of that cultural group.
A structured discussion between a researcher and a small group of
people, typically 6 to 8 people. Useful to gain the opinions of a group of
people and allow participants to bounce ideas and experiences off one
another.
Grounded theory is considered a research design with the end goal being
the production a theory or model developed from an in-depth analysis.
Grounded theory research designs develop initial ideas ‘grounded’ in the
data and then test these through further sampling to end up at a robust
model. There are a few different types of grounded theory and each
type has a specific theoretical framework.
Interpretive description is an example of where theoretical framework
and research design can overlap. The primary purpose of interpretive
description is to design a study to address gaps in clinical knowledge.
Researchers who use interpretive description are applying a theoretical
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Interpretivism

Mapping techniques
Memos
Methodology
Narrative accounts
Objectivism
Observation
One-to-one interview

Ontology
Paradigm
Participatory action
research

Phenomenology

Positivism

Post-positivism

framework that advances clinical knowledge. The findings from the
research may build on or challenge the researcher’s existing clinical
knowledge and experience.
A theoretical perspective that rejects an objective (measurable)
approach to understanding knowledge. Interpretivism looks for the
individual differences between people, with the perspective that they all
have their own version of reality, and looks to understand meaning.
Mapping techniques can be used to visually represent the findings of the
study; codes and themes can be drawn out in a mind map.
Notes researchers make while conducting the analysis. These are usually
their emerging ideas about what is happening in the data, and the key
ideas they are seeing.
Can refer to one or both of theoretical perspective and research design
in qualitative research.
Participants write an account of their experiences. This can be a useful
tool over a longitudinal qualitative study, where the feasibility of
recurrent interviews is not possible.
An epistemological position that assumes knowledge has a singular
‘truth’ that can be attained through measurement and observation.
The researcher observes and takes note of the behaviours of a specific
group of people, often in a specific setting. This can be in person or
through video recording.
An interview between a researcher and one participant. Using one-toone interviews is most useful when researchers employ a theoretical
perspective where it is important to gain a rich understanding of
individual experiences and beliefs.
Assumptions about the nature of reality; ‘what is reality?’
A set of beliefs that guide the research. These are usually a combination
of the assumptions about ontology and epistemology, as well as the
researcher’s ‘lens’.
A research design that focuses on reflection, data collection and action.
Participatory action research is commonly engaged to reduce
inequalities by engaging the people who are oppressed. However, it can
also be used where the goal is to simply engage a group of people to put
forward their ideas for action and change related to a phenomenon. A
key element of participatory action research is the participants drive the
research process and create targets for action.
Phenomenology is an example of where theoretical framework and
research design can overlap. However, often researchers will just
present phenomenology as the theoretical framework and then describe
their research design. Phenomenology has the theoretical framework of
seeking to understand the lived experience of individuals related to a
specific phenomenon. Studies tend to provide very detailed descriptions
of participant experiences, and present key themes of the data. They
often have small sample sizes due to the depth of the analysis.
Considered either a theoretical perspective or an epistemological
assumption. According to positivism, there is a singular ‘truth’ that can
be attained through measurement and observation, and a single reality
that every person experiences in the same way.
Considered either a theoretical perspective or epistemological
assumption. Post-positivism pursues an objective approach to
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Pragmatism
Purposive sampling
Realism
Reflexive memos

Reflexive thematic
analysis

Relativism
Research design
Saturation

Semi-structured
interviews
Structured interviews
Subjectivism

Symbolic
interactionism

knowledge (having a single ‘truth’) but acknowledges that human
influences mean that researcher may never fully attain that single truth.
A theoretical perspective that asks ‘what is useful?’ Pragmatism pursues
knowledge that has an impact after the research is conducted. Pragmatic
research may use both qualitative and quantitative approaches.
To ensure diversity, qualitative researchers often use purposive
sampling. Purposive means an intentional selection of informants based
on their ability to elucidate a specific theme, concept, or phenomenon.
An ontological assumption that a single reality (or world) exists that is
experienced in the same way by all individuals.
Reflexive practice is important for researchers to reflect on how their
‘lens’ (experiences, beliefs and knowledge) is influencing their analysis.
These are usually documented as memos and help researchers ensure
the perspectives of the participants are prioritised.
Thematic analysis refers to a cluster of different research designs that
share an interest in capturing patterns in data. Reflexive thematic
analysis is a popular type of thematic analysis and is characterised by the
subjectivity of the researchers as an important analytic tool, and the
importance of the researchers reflexively engaging in theory, data, and
interpretation (Braun & Clarke, 2020). All forms of thematic analysis
have a place is qualitative research; for discussion of the other forms see
Braun and Clarke (2020).
An ontological assumption that multiple realities exist; reality (or the
world) is experienced in a different way by each individual.
The ‘plan’ for the research. The research design compliments the
theoretical perspective and guides the use of methods.
Sampling ends at saturation, the point at which the researchers believe
that recruiting more participants will not change the existing key
findings. There is some debate as to what constitutes saturation,
however, it is most commonly used to indicate that no new ideas were
found in the final interviews. Qualitative researchers seek to identify
common processes underlying the experiences of a diverse sample and
often these common processes can be observed among a relatively small
sample. You do not see qualitative studies with hundreds of people as
the aim of qualitative research is to describe the underlying processes
rather than document their prevalence or frequency.
An interview schedule is used to assist researchers through the interview
process. Semi-structured interviews are like a guided conversation but
allow a researcher to probe other ideas and topics as they emerge in the
interview.
Strictly adhere to the use of an interview schedule and is a more rigid
style of interviewing. Typically, only questions on the interview schedule
are asked and the research does not explore further topics.
An epistemological position that assumes meaning is created within the
individual or subject. This epistemology assumes that knowledge is
always filtered through the lens of the subject, which will necessarily
include the influence of that person’s race, gender, socio-economic
status, age and so on.
A theoretical perspective that looks for the meaning or symbolism
individuals bring to words or objects.
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Themes

After the researcher has identified codes (and perhaps grouped these
into categories), these can be collapsed into larger patterns in the data
called ‘themes’. These can represent the key concepts in the
participants’ stories, and tie together the underlying patterns in the
data. Themes in this context are not to be confused with thematic
analysis as a research design. Themes on their own are step in the
analytic process and represent a meaningful essence that runs through
the data. Research designs may describe their findings in terms of the
main themes of their data but have not aligned themselves with a
specific thematic analysis.
Theoretical framework The ‘concept’ that guides the qualitative research. The theoretical
framework guides the research design and subsequent choice of
methods, including how the analysis is conducted. For example, a
theoretical framework of ‘the lived experienced of low back pain’ will
guide the methods to include in-depth one-to-one interviews, and
analytic techniques of identifying the experience of the phenomenon of
interest and grouping these into discrete themes.
Theoretical sampling
Theoretical sampling looks to recruit people to ‘test’ emerging ideas in
the data. For example, to better understand an emerging theme about
the meaning of pain, the researchers might recruit additional
participants to specifically question about this. These additional people
may have specific characteristics such as being female or younger to help
the researchers understand how meanings differ among a diverse
sample. Theoretical sampling is different from purposive sampling;
theoretical sampling is concerned with testing the emerging theories in
the data, whereas purposive sampling is a tool to achieve a diverse
sample related to the phenomenon of interest.
Transferability
The extent to which the findings are useful in other, similar settings. To
achieve this, researchers need to provide a rich, detailed description of
the context, location and people studied. While similar to
generalisability, transferability is concerned with findings that will apply
to patients with similar characteristics from a similar setting to the
current study, rather than a whole clinical population. Qualitative
researchers must provide a comprehensive picture of the study sample
and setting, which will help readers decide whether the findings are
useful to clinical practice. For example, a study of knee osteoarthritis
including patients of private hospitals in Australia may have limited
transferability to patients of a public hospital in Bangladesh.
Unstructured
Interviews that take place with minimal pre-specified interview
interviews
questions from the interviewer. They progress in a similar way to a
conversation but remain relevant to the phenomenon of interest. e.g.
‘Tell me your story’; the participant is in the driving seat to lead in the
direction they feel most important.
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Appendix 16: Example process of data analysis
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