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Abstract 

Patients with Chronic Kidney Disease (CKD), particularly those with end-stage kidney 

disease (ESKD) undertaking haemodialysis (HD), often experience a high symptom 

burden and diminished health-related quality of life. Data on these constructs can be 

collected directly from patients and measured using electronic patient-reported 

outcomes (ePROs). Responses can be used at an individual level to facilitate optimal 

care and improve shared decision making; research from other clinical settings 

suggests ePROs use can improve clinician/patient communication, improve health 

related quality of life, reduce hospitalisations, and increase overall survival, while 

demonstrating cost effectiveness.  At an aggregate level, these data can be used for 

audit and benchmarking to improve services. However, ePROs have not been 

implemented routinely and systematically in kidney care settings. 

The overall aim of this thesis was to explore and inform the evidence on how ePROs 

might be used to promote quality of care and safety in the management of patients 

with ESKD requiring treatment with HD. 

Firstly, a synthesis of current evidence on the use and implementation of PROs for 

patients with ESKD receiving HD was undertaken; identifying gaps in the evidence base 

and areas for investigation to deliver a roadmap for increasing the evidence base and 

introducing ePROs into mainstream HD clinical practice. 

Informed by these findings, a qualitative study was conducted, exploring the views, 

perceptions, and experiences of 22 patients receiving HD and 17 health care 
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professionals (HCPs) in the HD multi-disciplinary team regarding the collection and use 

ePROs, in HD settings. This study highlighted the need to measure outcomes important 

to both patients and clinicians and supported the relevance of patient-reported 

outcomes included in HD-specific core outcome sets (COS). The study stressed the 

importance of building an empirical evidence base to support the use of ePROs and 

discussed key contextual implementation factors, including barriers and facilitators, to 

successful integration into clinical workflow. 

Leading on from this was a study to examine whether currently available patient-

reported outcome measures (PROMs) used in HD adequately cover outcomes/domains 

recommended in HD-specific COS. A systematic search of published literature 

identified two HD-specific COS designed for use in HD research and routine clinical 

care and 46 validated PROMs currently being used in HD settings. Following 

assessment of COS coverage and measure characteristics, options for measure choice 

were outlined. 

Finally, to gain a deeper understanding of how ePROs might be successfully 

implemented, a mixed methods study was undertaken to comprehensively identify 

ePRO systems for CKD to explore system characteristics including methods of 

administration, levels of integration into existing workflow and electronic health 

records (EHR) and the reporting of ePROs to manage patient safety. Overall, 15 ePRO 

systems were identified allowing a comprehensive classification of core factors which 

contribute to successful implementation of ePROs in nephrology, including common 

facilitators and barriers. 
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To conclude, this thesis describes the current and potential use of ePROs in CKD, with a 

focus on use in haemodialysis (HD) populations. It draws together a range of original 

research, including views on potential measures, existing and emerging ePRO systems 

and priority areas for future research to outline a roadmap to use ePROs to improve 

the quality of care delivered to patients with ESKD undergoing HD. 
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1.1 Introduction  

The research within this thesis explores the use of electronic patient-reported 

outcomes (e-PROs) to promote the quality of care and safety in the management of 

patients with end-stage kidney disease requiring treatment with haemodialysis. The 

aim of this chapter is to provide a general introduction and justification for the 

research, setting out the overall aims and objectives. 

1.2 Chronic Kidney Disease 

1.2.1 Definition, prevalence, and treatment 

Kidney Disease Improving Global Outcomes (KDIGO) is a global organisation created to 

develop and implement evidence based practice guidelines in kidney disease (1). 

KIDGO define chronic kidney disease (CKD) as abnormalities of kidney function or 

structure, that have implications for health, which persist for more than 3 months (2). 

This definition includes all individuals with markers of kidney damage or those with an 

estimated Glomerular Filtration Rate (eGFR - a key indicator of kidney function) of ≤ 60 

ml/min/1.73m2 on at least two occasions 90 days apart (with or without markers of 

kidney damage). CKD is further classified by using eGFR and the level of protein in the 

urine (Figure 1). This information forms the basis of CKD staging which is useful for 

planning and managing care and to assist risk stratification (2). 
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Figure 1: Classification of CKD 

Reproduced with permission from Kidney Disease: Improving Global Outcomes 
(KDIGO) CKD Work Group. KDIGO 2012 Clinical Practice Guideline for the Evaluation 
and Management of Chronic Kidney Disease. Kidney inter., Suppl. 2013; 3: 1–150  

 

 

 

 

 

 

 

Patients with advanced CKD at stages G4 and G5 have severe impairment of kidney 

function and treatment focuses on preservation of function and managing 

complications, including increased risk of cardiovascular disease. Patients with an eGFR 

of <15 ml/min/1.73m2, or who require some form of dialysis, have CKD stage G5 (2). 

This is often referred to as end-stage kidney disease (ESKD) but can be termed kidney 

failure or established renal disease. Patients with ESKD have insufficient kidney 

function to keep them feeling well and experience a significant symptom burden; an 
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important predictor of reduced health-related quality of life (HRQOL) (3). Symptoms 

commonly experienced by patients with advanced CKD include fatigue, pain, sleep 

problems, itching, nausea and vomiting, cognitive impairment , anxiety and depression 

(4). Patients with advanced CKD also experience increased risk of hospitalisation and 

mortality (5). However, both HRQOL and symptoms are often identified by patients 

with CKD as more important to them than longevity, even though survival rates are 

poor for those with ESKD even when compared to patients with some cancers (6-8). 

Patients highlight the importance of life participation and making the most of the life 

they have left (9). All these factors emphasise the complexity of managing patients 

with CKD due to symptoms, multiple chronic conditions plus the rate and trajectory of 

CKD progression which is variable (10).  

Patients with ESKD may benefit from kidney replacement therapy (KRT), such as 

dialysis or a transplant. While pre-emptive transplantation is the gold standard, this is 

not always possible (11). Guidance from the National Institute for Health and Care 

Excellence (NICE) recommends starting dialysis when indicated, either by uraemic 

symptoms or biomedical measures or uncontrollable fluid overload or when eGFR 

drops to 5-7ml/min-1/1.73m-2 in the absence of symptoms (12). The decision on 

whether or when to start dialysis or the modality of dialysis is not an easy one and 

decisions should be made jointly between patients (plus or minus discussions with 

their significant others) and the healthcare team.  

Dialysis is a life sustaining treatment that replaces some of the functions of the kidneys 

when they fail (13). Three KRT modalities are available to patients with ESKD – 
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haemodialysis (HD), peritoneal dialysis (PD) and kidney transplantation. Conventional 

HD is usually undertaken 3-4 times weekly for approximately 3-5 hours in-centre at a 

hospital or a dialysis unit (ICHD) but may be delivered with or without an unpaid 

caregiver at home (HHD) (14). In simplified terms, during HD blood is removed from 

the body to perform the dialysis process via a dialysis machine which then returns this 

blood to the body. This process cannot replicate all the complex functions of the 

human kidney but can prevent the immediate life-threatening complications of ESKD 

(11). 

Internationally, it is estimated that CKD affects just under 850 million people (15), it is 

a leading cause of mortality and it is expected to affect increasing numbers of people 

in the future (16).  It is estimated that nearly 4 million people worldwide access HD 

treatment, while the number actually requiring HD is much higher (17). Globally, HD is 

the most common form of renal replacement therapy (69%) and also the most 

common form of dialysis (89%) (17). According to the UK Renal Registry, at the end of 

2020, there were 68,249 adult patients receiving HD, a stable prevalence rate to the 

previous year (18). The fact there was no increase in these numbers is likely due to the 

COVID-19 pandemic, which saw fewer new HD starters and an increased mortality rate 

for patients already receiving HD, who were highly vulnerable to the virus (18, 19).   

While HD is undoubtedly a lifesaving and life-sustaining healthcare intervention, it is 

associated with a high resource cost. Healthcare system costs associated with CKD vary 

across different stages, with ESKD showing the highest costs per stage ($20,110-
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$100,593 per patient mean annual health care cost), and with HD being the most 

expensive form of KRT, particularly when delivered in-centre (20).  

Furthermore, life on HD can be challenging, with many patients reporting a high 

symptom burden of 11 symptoms on average (21) and poor quality of life due to 

disease, treatment and co-morbidity (22) (23). While the prevalent symptom profile 

for patients with advanced CKD not on KRT and those undergoing dialysis is similar, 

depression and anxiety is more common among the dialysis population (23). However, 

past studies have shown that potentially treatable symptoms in HD are poorly 

understood and managed, particularly for emotional symptoms (4, 24). Reasons for 

this may include a lack of routine standardised symptom assessment; with high 

variability among patients on dialysis for spontaneously reporting their symptoms (25). 

This is important as it has been argued that recognition and subsequent treatment of 

these symptoms may have the greatest impact on HRQOL for patients receiving 

dialysis other than kidney transplantation (25, 26). Furthermore, HRQOL, is not only an 

important outcome in itself, it is associated with clinical outcomes such as healthcare 

utilisation and mortality (27). 

A global systematic review and meta-analysis of 449 studies, including 199,147 

patients with varying stages of CKD from 62 countries, found that symptom prevalence 

data was available for 42 symptoms in patients receiving dialysis (see figure 2) (23). A 

copy of this paper, co-authored by the author of this thesis, is included in Appendix 

1.1. Patients receiving dialysis were included in 274 (61%) of reviewed studies; 

explicitly stated as haemodialysis in 228 and peritoneal dialysis in 118 studies (23). 
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According to this review the most common symptom experienced by patients on 

dialysis was fatigue. However, in terms of severity, pain was the most severe symptom, 

followed by fatigue, dry skin, and bone/joint pain (23). A review undertaken in 2007 by 

Murtagh et al also found patients on dialysis experience multiple symptoms; with pain, 

fatigue, pruritus, and constipation in more than 1 in 2 patients (28). There is increasing 

recognition that CKD symptoms often occur in clusters; a symptom cluster is generally 

defined as groups of two or more concurrent symptoms that relate to one another and 

are independent of other symptom clusters (29). Further research is needed on how 

symptom clusters interrelate. Thus, studies emphasise that patients with ESKD 

undergoing HD experience a range of debilitating symptoms and have a markedly 

reduced quality of life even when compared to all other CKD patient groups (5, 23, 26, 

28).  
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Figure 2: Pooled prevalence of patient-reported symptoms across included 
studies for patients on dialysis 

 

Reproduced from Fletcher BR, Damery S, Aiyegbusi OL, Anderson N, Calvert M, 
Cockwell P, et al. (2022) Symptom burden and health-related quality of life in chronic 
kidney disease: A global systematic review and meta-analysis. PLoS Med 19(4): 
e1003954. https://doi.org/10.1371/journal. pmed.1003954 

Symptom assessment and symptom management have been identified as top 

priorities for research (30, 31). Yet traditionally, hard data on biomedical outcomes, 

mortality and hospitalisations has been gathered routinely but HRQOL and symptom 

data has not; even though such constructs are often identified by patients with CKD as 

more important to them than clinical outcomes such as survival (6) and increased 
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symptom burden leads to poorer long term outcomes (21, 32). Moreover, studies 

involving oncology populations or patients reporting respiratory symptoms have 

demonstrated that clinicians tend to underestimate the incidence, severity, or distress 

of symptoms experienced and reported by patients (33, 34). Such disparity appears to 

be consistent, even when symptoms are severe and distressing. Patients also appear to 

report both symptom frequency and severity earlier than clinicians do (34). This 

indicates that additional to routine clinical outcomes, data on other outcomes such as 

symptoms and HRQOL warrant routine and standardised assessment (32). 

1.3 Patient-Reported Outcomes 

One way to  assess and evaluate the patient experience of disease and/or treatments, 

such as their symptom burden, functional status and HRQOL, is through the 

measurement of patient-reported outcomes (PROs) (35). A definition of PROs was 

developed by the US Food and Drug Administration (FDA): PROs are “…any report of 

the status of a patient’s health condition that comes directly from the patient, without 

interpretation of the patient’s response by a clinician or anyone else.” (36). PROs can 

be measured using validated questionnaires known as patient-reported outcome 

measures (PROMs). PROs data can be used alongside biomedical and clinician-reported 

outcomes to gain a more complete and holistic view of the effects and impact of CKD 

and treatment including HRQOL (37). HRQOL has been defined as ‘a multidimensional 

construct encompassing perceptions of both positive and negative aspects of 

dimensions, such as physical, emotional, social, and cognitive functions, as well as the 
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negative aspects of somatic discomfort and other symptoms produced by a disease or 

its treatment.’ (38). 

The rapid growth of digital technologies brings the opportunity to systematically 

collect PROs electronically (39); termed electronic patient-reported outcomes (ePROs) 

and the associated measures are ePROMs. Electronic data may be collected via various 

digital devices using web-based systems, such as smart phones, tablets, and 

computers. Access to a device may often be from a healthcare provider, however 

there is increasing interest in the ‘Bring Your Own Device’ (BYOD) model; which affords 

patients convenience and removes challenges with logistics and inventory 

management (40). Telephone-based interactive voice response systems (IVRS) many 

also be used in some settings (41, 42). A study in patients undergoing KRT suggest high 

satisfaction with the use of a tablet computer to collect ePROs but highlights a 

correlation between comfort with technology and computer experience (43). There 

are challenges to use of mobile devices that need to be overcome, such as cost, 

training, and health data privacy requirements (44). The shift towards models of 

remote and virtual care for patients with CKD (45, 46), has been accelerated by the 

emergence of COVID-19 (47) and monitoring of patient symptoms and HRQOL can 

provide important information to help optimise CKD management (23).  

PROMs have traditionally been categorised into generic and disease-specific tools (48, 

49). Disease-specific PROMs are designed to identify specific symptoms and the impact 

on function and other aspects of health of those specific conditions; while generic 

PROMs offer the opportunity to compare outcomes across various clinical conditions, 
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but the subsequent trade-off for this breadth is a loss of responsiveness and sensitivity 

in many patient groups (48). A sub-group of generic measures are preference-based 

measures, whose scores summarize multiple domains into a single profile score. This 

score is then converted into an index score (utilities), using an algorithm that has been 

derived from surveying members of the public on their preferences for different 

combinations of health states. Utilities range between 0 and 1, where 1 is usually 

taken to reflect ‘perfect health’ and 0 ‘Death’, although it is acknowledged that some 

measures allow a score of less than zero, i.e., a state worse than death. The utility 

score can be used to calculate a QALY (Quality adjusted life year) (50).The advantage of 

preference-based measures is their ability to prioritize health interventions by overall 

impact and to measure changes in health for comparative-effectiveness and cost-

effectiveness analyses i.e., in cost-effectiveness studies or health economic evaluations 

the QALY can be used to quantify effectiveness (51). (52). Examples of preference 

based measures include the Euroqol EQ-5D, the preferred measurement method to 

measure HRQOL in adults for economic evaluations in the UK by the National Institute 

of Clinical Excellence (NICE) (53), and the Short-form six dimension measure (SF-6D), 

which uses information on patient-reported health from the SF-36 - a commonly used 

generic health measure used in clinical research (54). Often, clinical studies use a 

combination of generic and disease-specific PROMs, while disease-specific PROMs are 

often preferred for the measurement of patient outcomes at individual patient level 

(48). PROMs can be designed to measure single items or multiple items and the 

preferences of key stakeholders, including patients, should be balanced in the task of 

questionnaire selection and type of PRO data to be collected (55). 
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1.3.1 Application of PROs 

Patient-reported outcome data has the potential for multiple uses (35). For individual 

patient management, data can be used to: (i) tailor and deliver individualised care (56); 

(ii) support  communication and inform shared decision making (57, 58); (iii) screen 

and monitor for symptoms to assist treatment planning (59, 60); (iv) support early 

identification of problems and direct to rapid referral pathways (61, 62); (v) inform 

prognostication and risk stratification (63) and (vi) assist outpatient planning (64). At 

an aggregate level, PRO data from research can be used to support labelling claims 

(36), understand treatment or intervention effects (65, 66) and inform clinical 

guideline development (67). Audit of aggregated PROs can be used for benchmarking 

and service improvement (35). 

Evidence from oncology populations suggest that ePRO monitoring is effective in 

enhancing patient clinician communication and patient activation (68), although the 

exact mechanism for this remains unclear (69, 70). Remote weekly collection of ePRO 

symptom data within an oncology trial  of 1191 adults being treated for metastatic 

cancer (PRO group n=593, control group receiving usual care n= 598) across 52 

oncology practices has provisionally shown statistically significant improvements in 

physical function, symptom control, and HRQOL at 3 months, when compared with 

usual care (62). These are provisional findings, pending results of the study’s primary 

outcome of survival (62). While other trials have shown ePRO symptom monitoring, 

even with digitally inexperienced patients, can assist earlier detection of adverse 

events; reduced use of emergency room (ER) fewer inpatient hospital episodes; and 

improvements in overall survival (71-74). Furthermore, study findings suggest that 
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symptom monitoring using PROs during routine cancer treatment could be cost-

effective (75, 76). However, a Cochrane review in 2021 on routine provision of 

feedback from PROMs to healthcare providers and patients in clinical practice noted 

that it was unclear if improvements in communication, diagnosis and notation, and 

disease control, and small improvements to QOL were clinically meaningful or 

sustainable in the long term. They called for more high-quality studies, particularly 

studies that used cluster designs and allocation concealment (77). 

PROMs should be distinguished from patient-reported experience measures (PREMs), 

which can be used to help clinical services understand how patients experience their 

kidney care, to demonstrate where improvement is required. An example of a PREM 

being used in CKD settings is the UK national Kidney PREM, validated in 2017 and 

administered via the UK Renal Registry. The measure includes 39 questions across 13 

themes of patient care, and a further question on overall experience. Themes range 

from transport and needling to shared decision-making (78).  

1.3.2 Core outcome sets and choice of measure 

Patient-reported outcomes are one of several important outcomes which can be used 

in research or routine clinical care. However, currently a wide range of outcomes are 

used which hampers evidence synthesis and intervention comparison (79). One way to 

address this is through the use of core outcome sets (COS), which are currently being 

developed across a range of clinical specialties to help standardise outcome 

assessment in research and routine clinical care (79). In a research setting, the Core 

Outcome Measures in Effectiveness Trials (COMET) Initiative have defined a COS as a 
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consensus-based agreed minimum set of outcomes that should be measured and 

reported in all clinical trials of a specific disease or trial population: this could be an 

outcome based on a score obtained through physical examination, a laboratory 

measurement, or a PRO (80). The COMET Initiative has systematically identified several 

hundred published COS and lists these on a free, publicly available, searchable 

database (81). COMET lists one COS study relevant to this thesis: the Standardised 

Outcomes in NephroloGy Haemodialysis (SONG-HD) initiative (82). Using patient-

centred consensus methodology, the SONG-HD researchers have generated a set of 

outcomes, including PROs, for use in clinical trials (Table 1). The core outcomes that 

have been identified for use in all HD trials are fatigue, cardiovascular disease, vascular 

access and mortality (83). The methodology for establishing core outcome domains 

involved: 1) a systematic review to identify outcomes reported in trials (84); 2) focus 

groups with nominal group technique involving patients and caregivers to identify, 

rank, and describe reasons for their choices; (8) 3) stakeholder interviews to elicit 

perspectives on core outcomes (85); 4) international online Delphi survey to prioritise 

a list of core outcome domains based on overall agreement (7); and 5) consensus 

workshop/s with stakeholders to review the core outcome domains and discuss 

implementation strategies (86). This has been followed by the development of 

associated PROMs for the most highly prioritised domains, such as the SONG-HD 

fatigue measure (87).  

While the SONG-HD COS was developed for use in research, another COS has been 

developed primarily for use in values-based routine healthcare. The International 

Consortium for Health Outcomes Measurement (ICHOM) group has developed a 
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standard set of CKD outcomes and case-mix variables which they recommend all 

providers track, allowing global benchmarking (88) (Table 1). 

In 2016, The COnsensus-based Standards for the selection of health Measurement 

INstruments (COSMIN) initiative collaborated with COMET to develop a guideline on 

how to select outcome measurement instruments for core outcomes (89). 

Measurement properties including validity and reliability provide important 

information about the quality of the measure in the target population (90). The 

COnsensus-based Standards for the selection of health Measurement INstruments 

(COSMIN) taxonomy describes which aspects should be considered to judge the quality 

of the PROM (91), described in more detail in the published paper included in this 

chapter (92). 
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1.4 Patient-Reported Outcomes in Nephrology 

Interest in the use and implementation of PROs is ever growing within nephrology, 

with an acknowledgment of the shift to patient-centred care and the importance of 

capturing the patients’ perception of their experience: their symptoms, goals, and 

objectives of care (93).  

A realist synthesis was recently undertaken to develop a kidney-specific programme 

theory about the use of PROs in nephrology (94). The authors proposed that PROs in 

nephrology could be useful if applied in 3 ways: (i) at the individual-level, collecting 

PRO data at point of care, (ii) using aggregated PRO data at point of care and (iii) in the 

use of aggregated PRO data by organisations. They postulate that contextual factors, 

such as the complexity of kidney disease, the likelihood of comorbidities, time factors 

and administrative constraints in dialysis settings, all influence PROs use in nephrology, 

but that electronic collection of PROs may facilitate PRO use given these contexts. 

However, a key finding was that the current state of the evidence-base for using PROs 

in nephrology is primarily theoretical and that there is an imperative for empirical 

research to improve the evidence-base of PRO use at all levels of nephrology care.  

1.5 Justification for research 

1.5.1 Gaps in the evidence 

The following pages include the results from a narrative review published by the thesis 

author (and reproduced with permission) in the American Journal of Kidney Diseases 

(Impact factor 11.072) (AJKD), as a perspectives article, cited as: 
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Anderson, Nicola Elizabeth et al. (2019) The Use of Patient-Reported Outcomes in 

Patients Treated with Maintenance Hemodialysis: A Perspective. American Journal of 

Kidney Diseases, Volume 74, Issue 3, 399406 

https://doi.org/10.1053/j.ajkd.2019.01.035  

 This narrative review aimed to discuss the current use of PROs for patients with end-

stage kidney disease receiving haemodialysis and to identify a roadmap for increasing 

the evidence base and introducing PROs into mainstream clinical practice. The paper 

highlights gaps in the field, and future research priorities.  

This paper prompted a letter to the editor on cognitive impairment and its potential to 

affect the reliability of PRO data. The editors of the American Journal of Kidney 

Diseases requested a response to this letter which is reproduced in full in Appendix 1.2 

and is cited as follows, 

Anderson, Nicola Elizabeth et al. (2019) In Reply to ‘A Psychiatrist’s View on Patient-

Reported Outcomes in Patients Undergoing Hemodialysis’. American Journal of Kidney 

Diseases, Volume 74, Issue 5, 711 – 712 https://doi.org/10.1053/j.ajkd.2019.07.009 

The search strategy for this narrative review, associated Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) flow diagram and Table of included 

study characteristics are included in Appendices 1.3-1.5.  
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Publication 1: The Use of Patient-Reported Outcomes in 

Patients Treated with Maintenance Hemodialysis: A 

Perspective 
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As outlined in the Perspectives paper (92), there remain several areas in need of 

further research: (i) the capture of the perspectives of patients and the nephrology 

multidisciplinary team (MDT) on feasibility and acceptance of PROs use and key 

implementation factors; (ii) whether current validated measures are able to efficiently 

capture COS-endorsed outcomes identified as important to patients and;  (iii) research 

on innovative forms of PRO data capture, with the development of systems able to 

collect, collate, and feedback PRO data, using the electronic health record/national 

renal registries. 

1.6 Thesis aims and structure 

1.6.1 Aim of thesis 

The overall aim of this thesis is to explore and inform the evidence on how ePROs 

might be used to promote quality of care and safety in the management of patients 

with end stage kidney disease requiring treatment with Haemodialysis. 

1.6.2 Objectives 

This thesis describes a programme of research which addresses the research gaps 

highlighted in the narrative review and outlined in Table 2 below. This PhD was funded 

by a Health Education England and National Institute for Health and Care Research 

Integrated Clinical Academic Programme Doctoral Fellowship grant (HEE NIHR ICA): 

Reference No: ICA-CDRF-2018-04-ST2-027). The views expressed are those of the 

author and not necessarily those of the NHS, the National Institute for Health and Care 

Research (NIHR) or the Department of Health. 
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1.6.3 Structure of thesis 

Chapter 1 introduces the thesis, defining and describing CKD, ESKD and ePROs. It 

includes a narrative review (published in the American Journal of Kidney Diseases in 

2019 (92)) and summarises key aspects of PRO use and implementation in HD research 

and routine care, highlighting recent developments, gaps in the field, and future 

research priorities. 

Chapter 2 presents the overall methodology for this PhD research, including an 

overview of the mixed methods research process including researcher reflexivity and 

patient and public involvement. 

Chapter 3 presents the protocol and findings for a qualitative study exploring the 

methodological basis for routine ePROs assessment to maximise the potential of PRO 

use, through exploration of the experiences, views and perceptions of patients and 

healthcare professionals (HCPs) on implementation and use of PROs in HD settings. 

The protocol paper was published in BMJ Open in 2018 (95) and the study findings 

paper in 2021 (96). 

Chapter 4 presents a scoping review which focuses on whether currently available 

PROMs adequately cover all outcomes/domains that have been recommended in HD-

specific COS. An increased understanding of COS and PROM alignment would assist 

clinicians in the process of PROM selection, aimed at supporting the management of 

patients undergoing HD. This study has been written up for submission to a peer 

reviewed journal for publication. 
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Chapter 5 reports a mixed methods study which comprehensively identifies existing 

and developing ePROs system from around the world which were designed specifically 

for use in kidney care, ascertaining their key characteristics and the factors for 

successful implementation. A paper based on this study is currently under review with 

a peer-reviewed journal.  

Finally, Chapter 6 discusses the principal findings of this PhD research, considers the 

interpretation and implications, highlighting the strengths and limitations of the thesis 

and outlines suggestions for future research with final conclusions. 
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2.1 Introduction 
 

The overall aim of this thesis was to explore and inform the evidence on how ePROs 

might be used to promote quality of care and safety in the management of patients 

with End Stage Kidney Disease (ESKD) requiring treatment with Haemodialysis (HD). 

Key objectives to meet this aim were: (i) to investigate the current evidence on the use 

and implementation of ePROs for patients with ESKD receiving HD. To identify a 

roadmap for increasing the evidence base and introducing ePROs into mainstream 

clinical practice, (ii) to explore the views, perceptions and experiences of patients 

receiving HD and health care professionals (HCPs) in the HD multi-disciplinary team 

regarding the collection and use of PROMs, particularly ePROs, in HD settings; to 

maximise the potential of ePROs use in the management of the care of patients 

requiring renal replacement therapy (RRT) with HD, (iii) to explore whether currently 

available PROMs used in HD adequately cover outcomes/domains recommended in 

HD-specific COS, and (iv) to comprehensively identify existing ePRO systems, and those 

in development, for use in nephrology settings globally, ascertaining key characteristics 

and factors for successful implementation. 

This chapter outlines how a strategy capable of meeting this aim, and objectives was 

developed, including contemplation of appropriate methodology, associated methods 

and key concepts such as patient-centred care. Choices around methodology and 

approach are not made within a void and the philosophical perspectives and 

practicalities to support and justify decisions are discussed.  
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2.2 Research Paradigms 
 

Allemang et al (2022) define a research paradigm as ‘a theoretical framework 

comprised of a set of beliefs and values, which guides how research is conducted and 

knowledge conceptualized within scientific communities’ (1). These beliefs and values 

systems are informed by meta-theoretical assumptions of ontology (nature of reality: 

theories of what exists/is real) and epistemology (nature of knowledge; what it is 

possible to know and ways to acquire knowledge) (2).  

The literature on research paradigms is complex and a detailed explanation of the 

shifting and changing landscape (3) is beyond the scope of this thesis. However, put 

simply, they range from positivist and post-positivist approaches which assert that a 

single objective reality exists, independent of human behaviour, which can be 

observed empirically and explained with logical reasoning, to 

interpretivist/constructivist orientations which maintain that multiple realities exist 

that are socially constructed and constantly changing (4, 5). The philosophical 

underpinnings of the paradigm are reflected in the methodology, which is the plan of 

action which lies behind the choice and use of particular methods (2). Methods are the 

techniques used to acquire and analyse data to create knowledge (6, 7). Post-positivist 

approaches are often associated with quantitative methods, centring on concepts of 

generalisability, reliability and replicability (7). In contrast, constructivist researchers 

favour qualitative methods which explore individual perspectives to generate patterns 

and understandings of experiences, with study findings being the ‘creation of the 

process of interaction’ (8).  
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2.2.1 Pragmatism and mixed methods research  
 

Pragmatism as a research paradigm claims to reconcile these differences in 

philosophical underpinnings and resultant methods and is based upon the premise of 

utilizing the best methodological approach to examine the research question being 

investigated (9), allowing for the use of multiple sources of data and knowledge to 

answer research problems and supporting studies which combine quantitative and 

qualitative research methods (10).  This lends to its appropriateness for mixed 

methods research (MMR), whereby quantitative and qualitative data are collected and 

integrated within a single study, and multiple methods research, which uses multiple 

forms of quantitative or qualitative data approaches across a programme of study (1, 

11). In the last decade, MMR has grown 10-fold in nephrology research (12), and 

similarly in the field of health outcomes research. The mixed methods approach has 

been recognised as central for instrument development and/or evaluation, allowing 

the research question to be explored from different perspectives (13). This can include 

the patient perspective which has traditionally been under-represented, with  one 

study indicating that only 11% of PROMs have been developed by actually asking 

patients which outcomes are important to measure (14). Furthermore, multiple and 

MMR offers an opportunity for skills enhancement, an important consideration in the 

context of a PhD thesis, with practical application of differing skills through research 

training and experience. 
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2.2.2 Person-centered care and patient-orientated research 
 

The delivery of person-centered care (PCC), whereby the patient is acknowledged as 

having needs whilst also being recognized as a capable and resourceful partner with 

expert knowledge about their everyday life, goals, and motivation, is now an 

imperative in modern healthcare environments (15). The Nursing and Midwifery 

Council (NMC) which regulates the nursing profession in the UK, and of which the 

author is a registrant, explicitly states that there is an expectation that members 

deliver PCC (16).  

The literature demonstrates confusion regarding the concepts of person- and patient-

centered care, perhaps with the goal of care being where the concepts differ (17): the 

goal of patient-centered care is a functional life with a focus on reduction of suffering, 

while the goal of person-centered care is a meaningful life; with a broadened 

perspective on the whole life of the patient (17).  An overview of reviews on PCC 

identified three key attributes: being unique; being heard; and shared responsibility 

(18), and the authors felt these attributes could be translated into practice by getting 

to know the patient, building shared understandings and creating opportunities for 

patients to act; with PROs being capable of measuring the effects of PCC (18).  

The philosophy behind PCC and associated concepts such as shared decision making is 

reflected in the primary objectives of patient-orientated research (19). Involving 

patients in the design and implementation of trials within nephrology is widely 

recognized (19), with funders, regulatory agencies, consumer organizations and kidney 

charities strongly advocating for patient involvement in developing, testing and 
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selecting patient-reported outcomes for kidney trials (20). Allemang et al (2022) have 

explored how patient-orientated mixed methods research aligns with the paradigm of 

pragmatism, and suggest the two are connected by demonstrating core concepts of 

democratic values, collaborative approaches and the pursuit of social justice (1).  

It can be argued that this thesis uses multiple methods overall, with each study 

chapter able to stand alone, with findings that are integrated and interpreted in the 

Chapter 6 discussion. However, the study reported in Chapter 5 used a mixed methods 

design. The approach of a structured survey and in-depth follow up interviews to 

explore the key characteristics of renal ePROs systems and important implementation 

factors allowed greater insight into how ePROs systems might be optimised in 

nephrology than could be gained from survey data alone. This study design can be 

described as explanatory sequential, i.e. the quantitative phase is followed by the 

collection of qualitative data that aims to explain or improve understanding of the 

opening quantitative findings (12). This differs from exploratory sequential analyses 

often used to develop and validate PROMs, where the first phase of study is 

hypothesis generating using qualitative methods followed by a quantitative phase 

involving the development and assessment of a quantitative tool using the qualitative 

findings (12, 21). Throughout the thesis, an effort has been made to undertake patient-

orientated research by involving patients in aspects of prioritisation, planning, 

implementation and reporting of studies. 
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2.3 Patient and public involvement 
 

Public involvement in research is defined in the UK Standards for public involvement as 

“Research being carried out ‘with’ or ‘by’ members of the public rather than ‘to’, 

‘about’ or ‘for’ them’ (22). High quality non-tokenistic patient and public involvement 

(PPI) can make a real difference to research and consequently healthcare: from 

planning through to implementation of study findings PPI can ensure that the evidence 

generated aligns with patient priorities and maximizes the chance of successful study 

completion and uptake of results; thereby reducing research waste (23). However, 

even in the field of PROMs, where the capture of the patient’s perspective is essential, 

a scoping review found that in only 6.7% of reviewed studies patients were involved in 

all three described phases of new measure development: determination of important 

outcomes, item development and assessment of face validity and usability (14). 

Furthermore, there was no involvement from patients at all in 25.9% of PROM 

development studies (14). To combat such findings, it is now a requirement and 

priority of many research funding bodies that PPI be considered and undertaken at all 

stages of the research cycle (24). In 2015, it was suggested that a framework or toolkit 

of how to embed PPI within PROs research with mechanisms to rigorously evaluate the 

impact of PPI was required (25). While such a framework remains outstanding, user-

friendly tools have been developed to support the involvement of patient partners in 

making informed contributions to the development of PRO aspects of clinical trial 

protocols (26), in accordance with the Standard Protocol Items: Recommendations for 

Interventional Trials (SPIRIT)-PRO Extension guidelines (27). 
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This PhD thesis is being undertaken with the support of the local NHS Trust Kidney 

Patients Association (QEKPA), who identified research on PROMs as a high priority and 

provided initial funding to support preparation for an application to HEE/NIHR ICA 

programme. Patient partners undergoing HD were involved in the design of the PhD 

plan using a Research Design Service Patient Involvement Grant (Ref 2366). Patients 

have been involved throughout each of the studies, as reported in each chapter, 

including co-production and co-authorship of final manuscripts prepared for 

publication. Purposeful PPI during this PhD has not been without challenges. Face to 

face PPI activity has been curtailed during the COVID-19 pandemic due to shielding 

requirements and while digital engagement has been undertaken, it has been harder 

to create and maintain relationships than had been envisaged. To reduce the potential 

burden to individual local patient partners, the UK-wide Kidney Patients Involvement 

Network (www.kpin.org.uk) has been used as a resource for review and to offer the 

patient perspective on content, readability and relevance. 
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2.5 Review Methods 
 

Due to the increase of primary research in evidence-based healthcare, the 

methodology of reviews has advanced, with new approaches to evidence synthesis 

based on the review questions and objectives, and over 25 different forms of 

knowledge synthesis method have been reported in the literature (28). Table 2 

outlines the key differences in method for five types of review which were either used 

or considered for use within this thesis, including their overall strengths and 

limitations. 
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2.5.1 Narrative review  
 

Chapter 1 presents findings from a narrative review of the literature on ePROs use and 

implementation in HD settings. A narrative review can be undertaken to describe and 

discuss the current evidence and literature on a specific topic or theme, providing both 

underlying theory and context (36). Authors of a narrative review have wide discretion 

in how they undertake the review process, as seen in Table 2. An acknowledged 

limitation of this approach is the lack of quality review of the included papers and the 

possibility that relevant papers may be missed (38). Whilst more time-consuming, a full 

systematic review (SR) which uses an explicit, rigorous methodological approach 

reduces the risk of researcher bias and limits subjectivity (38). A full SR is considered 

highest in the hierarchy of evidence for evaluating healthcare interventions, by not 

undertaking methodological trade-offs seen in other forms of review (see Table 2) (39). 

However, Greenhalgh et al (2018) argue that such a view is erroneous and that while a 

SR addresses a narrowly focused question and summarizes the data, a narrative review 

serves a different purpose by deepening the understanding of a topic by providing 

interpretation and critique (40).  

Since a SR does not lend itself well to a broad topic area and as the aim of evidence 

synthesis in Chapter 1 was to give a comprehensive overview of the current literature 

and evidence regarding the use and implementation of ePROs within HD settings, a 

narrative review approach was taken. In order to improve the reliability of the findings 

of this narrative review, details of the search strategy and data extraction tables 

showing the key characteristics of included papers are presented (see Appendices 1.3 
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and 1.5); as suggested by the developers of the Scale for the Assessment of Narrative 

Review Articles (SANRA) (30). A perspectives article (41) published in the American 

Journal of Kidney Diseases based upon the findings of this review is reproduced in 

Chapter 1 (page 20). The narrative review was performed primarily to demonstrate the 

gaps in evidence, allowing this thesis to be positioned in the context of previous 

findings (32, 41). 

2.5.2 Scoping Review 
 

Chapter 4 presents a study using scoping review methods which were employed 

systematically to map evidence on currently available HD PROM content and HD-

specific core outcome set alignment to identify gaps in outcome measurement.  

Scoping reviews are effective in synthesising research evidence and are often used to 

map existing findings in a given field in terms of its nature, features, and volume (42). 

Consequently, scoping reviews have also been called ‘mapping’ reviews (42, 43), and 

such methodology can be used for exploration; to clarify definitions, scope of literature 

and conceptual boundaries of a chosen topic including knowledge gaps (33, 44). 

However, as review and evidence synthesis methodology has expanded, the taxonomy 

has become more clearly defined. Khalil & Tricco (2022) distinguish scoping and 

mapping reviews, citing several differences, including protocol development, scope, 

inclusion criteria, data extraction, reporting, and use (37). For broader research 

questions without the need for an in-depth analysis of the collected evidence, a 

mapping review is recommended by methodologists in evidence synthesis (37). They 

also suggest mapping reviews are appropriate for questions of effectiveness, while 



50 
 

scoping reviews are best used to map a concept of interest relevant to a particular 

population and setting (37). Furthermore, scoping reviews may be undertaken to 

determine the value and probable scope of a full systematic review, they can also be 

used to summarize and disseminate research findings, to identify research gaps, and to 

make recommendations for future research (44).  

A distinction between scoping reviews and systematic reviews is that unlike a 

systematic review, a formal assessment of methodological quality of the included 

studies is generally not performed nor required for a scoping review (45). 

Given the breadth of the research question and the depth of analysis required, 

systematic and mapping review approaches were rejected in favour of a study using 

scoping review methods which were employed systematically to collect, synthesise, 

and chart evidence on currently available HD PROM content against HD-specific core 

outcome sets to assess alignment and to identify gaps in outcome measurement.  

There is now considerable guidance available on the indicators and methods for 

scoping reviews that promote transparent and trustworthy results (33). From the 

original framework developed by Arskey and O’Malley in 2005 (42), scoping review 

methodology has been refined with guidance on method now available from the 

Joanna Briggs Institute Collaborative (JBIC) (46) and a checklist developed specifically 

for reporting scoping reporting, the PRISMA-ScR (Preferred Reporting Items for 

Systematic reviews and Meta-Analyses extension for Scoping Reviews) (47).  
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The scoping review reported in Chapter 4 was conducted and reported according to a 

registered protocol: Review Registry 1269 Browse the Registry - Research Registry and 

the PRISMA-ScR checklist (47) associated with this study is included in Appendix 4.1. 

2.5.3 Rapid Review 
 

The final review type utilised in this thesis is the rapid review. Chapter 5 reports a 

mixed methods study on the global use of ePROs systems in nephrology. The protocol 

for this mixed methods study was submitted to the University of Birmingham Science, 

Technology, Engineering and Mathematics Ethical Review Committee ref: ERN_21-

0495 and is reproduced in Appendix 2.1. This protocol paper sets out the rationale and 

background for this study, outlining the theoretical framework and research design 

including study methods (setting, recruitment, ethical and regulation considerations, 

as well as the dissemination plan). Part one of this mixed methods study involved a 

rapid scoping review to identify ePRO systems that are being used or developed for 

use in nephrology practice settings, which assess PROs electronically and summarise 

kidney patients’ responses to their care provider. This allowed identification of key 

system developers who carried responsibility for aspects of design, development, or 

implementation of these eligible ePRO systems. 

 A rapid review is a form of knowledge synthesis where aspects of the full SR process 

are simplified or omitted to produce information in a quick time-frame (48), and the 

approach has largely emerged as a method for delivering timely evidence at reduced 

cost (35) (Table 2). It has been argued that rapid reviews are not a method of evidence 

synthesis, but an approach, and that other types of evidence synthesis can be 
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completed rapidly (35). Consequently, there is increasing study of the impact on the 

validity of results when elements of the traditional systematic review process are left 

out or truncated (35).  

Rapid scoping review methods were used in this study due to time factors and the 

purpose of the review: to swiftly scope the evidence base to identify eligible ePROs 

systems and corresponding developers for later parts of the mixed methods study. 

Systems were identified through publications including conference abstracts and grey 

literature using ‘pearl-growing/snowballing’ methodology (pursuing references of 

references) (49-51) and by consulting experts in the field of nephrology ePROs 

systems. The results of this review were also used to identify key system 

characteristics and clinical implementation fields, (e.g., administration of PRO 

assessments/level of automation, integration into existing systems and reporting of 

responses) to create a structured survey form that could be sent to eligible ePROs 

systems developers, described later in this chapter. 

2.6 Qualitative Methods 
 

2.6.1 PROM-HD Qualitative study 
 

A qualitative study exploring the views, perceptions and experiences of patients 

receiving HD and HCPs in the HD multidisciplinary team regarding the collection and 

use of ePROs was undertaken. The protocol outlining the research design for this study 

(cited below) was accepted for publication in BMJ Open . This protocol paper is 

presented next in this chapter, followed by expansions on the study methods, the 
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Publication 2: Using patient reported outcome measures 
(PROMs) to promote quality of care in the management of 
patients with established kidney disease requiring treatment 
with haemodialysis in the UK (PROM-HD): a qualitative study 
protocol. 
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2.6.2 Data Collection 
 

In the preceding PROM-HD qualitative study protocol, it was originally conceived that 

semi-structured interviews would be undertaken with patient participants and focus 

groups with HCPs, to explore their views and experiences on the use, administration 

and feedback of PRO data (52). Semi-structured interviews can support in-depth 

exploration of experiential data, using a piloted topic guide which evolves iteratively 

(53). While potentially time consuming and costly, such interviews allow one-to-one 

discussion and clarification to collect ‘rich’ and detailed data on participant 

experiences; they allow the participant to raise unanticipated issues through the use of 

open-ended questions (53). Discussion in a focus group allows data to be collected 

from multiple participants at the same time; with discussion guided ideally by an 

experienced moderator (54). Social interaction means participants can also pose 

questions, challenge and agree with points of view, within the boundaries of agreed 

ground-rules (53, 55). It is important to assess the potential relative contribution that 

different participants might make to the overall discussion and the factors likely to 

impact upon levels of participation (54). While being ideal for interaction and meaning-

making, it is recognised that focus groups can be logistically difficult  (hard to recruit to 

and organise) and are not an ideal method to use with ‘time poor’ people in terms 

managing recruitment (53). This proved to be the case with HCPs. Furthermore, it was 

quickly recognised that given the disparity demonstrated in previous experience and 

knowledge about PROs among members of the multi-disciplinary team during 

consenting processes, there was a danger of one group (medical doctors) dominating 
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discussion, which would include nursing colleagues. For these reasons a protocol 

amendment was sought and approved to conduct semi-structured interviews with 

HCPs.  

2.6.3 Codebook Thematic Analysis 
 

Having felt most closely aligned with the pragmatic paradigm as an approach to guide 

and conduct this thesis, Codebook thematic analysis was deemed a good overall fit for 

the qualitative analytic method for both the qualitative study (Chapter 3) and the 

qualitative component of the mixed methods study (Chapter 5). Thematic analysis (TA) 

has been promoted by its developers as offering theoretical flexibility and, it has been 

suggested as a foundational method for those new to qualitative analysis (56). Braun 

and Clarke published their seminal paper on TA in 2006, describing their 6-step guide: 

(i) familiarisation with the data; (ii) generating initial codes; (iii) searching for themes; 

(iv) reviewing themes; (v) defining and naming themes; and (vi) producing the report 

(56). Braun and Clarke have clarified their approach to TA in later years, highlighting 

the diversity in TA approaches (57). They describe TA as a spectrum of methods, with 

interpretivist values at one end and (post) positivist assumptions at the other (57). This 

continuum shifts from reflexive TA, through Codebook TA to Coding reliability 

approaches. In reflexive TA, the coding structure is described as unstructured and 

organic with theme development requiring the researcher to reflect on how their 

subjective assumptions might affect the coding process during the 6-step process 

described above. Whereas, in coding reliability approaches, themes may be seen more 

as topic summaries and multiple coders engage independently with the coding 
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process, which is highly structured using a coding frame or codebook and final coding 

is achieved through consensus (3, 57). Sitting on the spectrum between these 

approaches is Codebook TA; within this method the codebook is not used to increase 

the reliability of coding but to chart the developing analysis (3, 57). In this method 

more than one coder can participate, not to ensure accuracy of coding, but to discuss 

and compare codes to refine the coding system.  Measures of inter-coder reliability are 

not recommended for this form of TA (3). The Codebook TA approach of framework 

analysis was chosen to analyse the semi-structured interview data as although it sits 

largely within the qualitative paradigm, it allows pragmatic compromises (58).  

A transcription company was used to save time and had been built into the costing 

model for the PhD. However, time was spent checking the transcripts against the 

original recordings and this assisted with familiarisation of the data set, in line with the 

6-step guidance described by Braun and Clarke (56). The domains from the 

Consolidated Framework for Interventional Research (CFIR) (59), discussed in detail 

below, were used to form the codebook for studies reported in chapter 3 and 5. Since 

coding was being undertaken for a specific research question (which maps onto the 

more theoretical approach of codebook TA), a theoretical deductive approach was 

taken as a starting point and domains from the CFIR were used to create the 

codebook. Overall, there was a tendency to take a semantic approach and not look 

beyond what the participant was saying. As such, some of the created themes are 

arguably ‘topic summaries’, whereby the different and recurrent responses and 

meanings around a topic that are relevant to the research question are summarised 

and reported rather than a shared meaning or idea (3), such an approach would be 
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incompatible with reflexive TA but can be justified in codebook TA where themes are 

conceptualised as analytical ‘inputs’ developed early in the process (58). However, 

later stages of engagement with the data shifted to a more inductive approach and 

there was a need to be mindful of the impact of the researcher on meaning-making 

(see reflexivity section below). Care was taken not to over-interpret the data in order 

to ‘shoe-horn’ data into the coding framework. The process of TA was not a linear 

movement across the 6 phases: since a codebook was used, steps 3-5 were particularly 

iterative. Thematic notes were created to help make sense of the data and to assist in 

the overall conceptualisation of data patterns: the interaction of codes, topic 

summaries and potential themes.  

In preparing the study for publication it was noted that while the themes which were 

created were an accurate reflection of the content of the entire data set, it was 

acknowledged that in such an analysis, there is a risk some depth and complexity is 

necessarily lost, but an effort to a provide a rich overall description relevant to the 

research question was made. 

2.6.4 Consolidated Framework for Implementation Research 
 
There is a need to understand how and why implementation of ePROs would succeed 

or fail, by being cognizant of the complexity of the intervention but also the 

system/setting it sits within (60). To be effective, an intervention needs to translate 

into improved patient care and associated outcomes, thereby assisting sustainability 

and allowing transfer into other care settings. Use of an implementation framework 

can support identification of factors to support this. There are a wide number of 
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implementation theories to promote effective implementation, covering a number of 

domains and constructs, with a range of terminology and definitions (61). Conceptual 

determinant frameworks provide a frame of reference for organising thinking; by 

pointing to factors believed or found to influence implementation outcomes, such as 

the Consolidated Framework for Implementation Research (CFIR) (59, 62). Likewise, 

process frameworks provide practical guidance in the planning and execution, i.e., 

Knowledge to Action framework (63), while evaluation frameworks guide identification 

of outcomes that can be used to assess implementation efforts, i.e., RE-AIM (Reach, 

Effectiveness, Adoption, Implementation Maintenance) (64, 65). 

The CFIR 2009 is a framework that can be used alone or with a process model to guide 

how implementation is planned, organised and scheduled (66); offering an overarching 

typology ‘to promote implantation theory development and verification about what 

works where and why across multiple contexts’ (59). As a ‘determinant framework’ the 

overall aim of the CFIR 2009 is to understand and define conceptual constructs that 

may influence (i.e. moderators) implementation outcomes (64). The CFIR 2009 

explores 39 concepts across five major domains namely: intervention characteristics; 

outer setting (the socio-economic and political context in which the organisation is 

situated); inner setting (the structural, political, and cultural contexts for the 

implementation process); characteristics of the individuals involved; and the process of 

implementation (59). See Appendix 2.2 for a copy of the CFIR 2009 template codebook 

with definitions of domains and constructs.  
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Using the framework in the pre-implementation and planning phase allows early 

identification of potential barriers and facilitators, generating findings to inform 

implementation/pilot strategies in order to optimise an intervention’s viability (67). 

The CFIR 2009 has been heavily used before as a theoretical framework for both 

guiding and evaluating implementation processes but more importantly it has been 

used to identify facilitators and barriers to implementing PROs in organisations (66-

68). 

There are over 60 conceptual implementation frameworks in existence, all with varying 

degrees of construct flexibility, at differing stages of the continuum from dissemination 

to implementation, working at different levels (system, community, organization, and 

individual) (69).  It may have been possible to combine frameworks to address 

different purposes; to describe and guide the intervention process, to identify the 

determinants of implementation and evaluation of an intervention (70). However, this 

could have introduced additional complexity and possible research redundancy (70). 

To a novice qualitative researcher, the CFIR is a meta-theoretical, multi-level 

framework which offers flexibility and support in relation to operationalisability: the 

CFIR 2009 has a technical assistance website (www.cfirguide.org) which offers 

resources including coding templates, interview topic guides and training resources. 

The CFIR was used to guide data collection (in mixed methods review see Chapter 5) 

and data analysis/interpretation of qualitative data (Chapters 3 and 5).  

In 2022, since the qualitative analysis phases of this thesis using the CFIR 2009 as the 

basis for the coding framework were completed, the developer and colleagues of the 
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CFIR 2009 have prepared an updated CFIR, version 2.0, termed the CFIR 2022 (71). The 

updated CFIR 2022 now contains 48 constructs and 19 sub-constructs across 5 

domains (with one domain including two subdomains) (71).  Analysis of a survey for 

users of the original CFIR, found users thought it was applicable across settings (67%) 

and innovations (81%),  and useful for reporting determinants (77%) and designing 

implementation strategies (65%), however 58% of  survey respondents felt the CFIR 

2009 was overly complicated and the large number of constructs/domains needed 

revising or relocating (71). The developers of the CFIR  have acknowledged that 

responses to questions regarding CFIR constructs will necessarily be both objective 

observations and subjective perceptions of reality dependent on the experiences of 

individuals that have influence and/or power over the outcome of implementation 

efforts (71). Constructs and sub-constructs have been added to address missing 

themes and there has been further development and clarification of domains, and 

language has been refined to increase applicability of the CFIR i.e., using the term 

‘innovation’ rather than ‘intervention’ (71). All references to stakeholders have been 

removed and the CFIR now refers to people who “have influence and/or power over 

the outcome of implementation efforts” (71). Some users had questioned the inclusion 

of the ‘Implementation Process Domain’ in the CFIR 2009 because it included 

strategies not contextual factors (71). Indeed, this domain was hardest to code against 

in the study reported in Chapter 3, as the intervention (ePROs) being discussed was 

hypothetical in the setting where the study took place. It has been recognised within 

the literature that poor distinction between innovation and implementation strategy 

can increase the complexity of accurate implementation outcomes attribution (71, 72). 
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To avoid any confusion, the CFIR 2022 encourages users to describe their overall 

approach or implementation process framework and  use a reporting guideline for the 

innovation to help distinguish the innovation from the implementation Process (71). 

Framework-level guidance encourages users to operationalize the CFIR for their 

project; adapting language so it is conceptualised to the setting, as well as including 

additional constructs as needed to capture salient themes (71). While codebook 

thematic analysis methods used deductive analysis using the CFIR as a framework for 

the analysis codebook, inductive analysis was also undertaken to create sub-

constructs: such an approach has therefore been confirmed as consistent with the 

revised CFIR guidance (71) . 

Detailed guidance on applying and operationalizing the CFIR 2022 is to be provided, 

presumably with associated updates to the online resources, in addition to the 

proposed CFIR outcomes addendum which will offer clear conceptual distinctions 

between types of outcomes for use with the CFIR (73). The proposed addendum 

clarifies that data collection on CFIR constructs should be from those participants who 

have power and/or influence over implementation outcomes and that data collection 

from those not involved in implementation should be a source of information for 

innovation determinants and outcomes (73) . Future projects will need to use this 

revised CFIR 2022 framework, but the developers have been careful to ensure that 

new updates to constructs can be mapped back to the CFIR 2009 to ensure 

longitudinal consistency (71) . 
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2.6.5 Concept of saturation and sample size 
 

It was stated within the PROM-HD qualitative study protocol that recruitment would 

continue until a target sample of 30 participants was reached or once saturation were 

achieved (52). Saturation has been described as ‘data adequacy’ – the point when no 

new information is obtained from additional qualitative data (74). However, there are 

no standard tests for estimating or proving an adequate sample size for reaching 

saturation (75), and depending on the philosophical assumptions underpinning your 

study, some qualitative researchers question whether saturation to inform sample size 

is a useful concept (76). Braun and Clarke see ‘saturation’ and efforts to operationalize 

this concept as consistent with post-positivist coding reliability types of TA, and not 

coherent with reflexive TA where the decision to stop data collection is subjective and 

cannot be wholly determined in advance (76). Since Codebook TA was adopted, using 

a structured coding framework (CFIR) which was determined prior to commencement 

of analysis (57), it was decided that the concept of  ‘code’ saturation, as opposed to 

‘thematic’ saturation, would be documented using data saturation tables (see 

Appendices 3.6 and 3.7) (75). The saturation tables demonstrate this by charting the 

code frequency (prevalence) and the first time the code was applied or created. While 

such methods do not meaningfully contribute to the assessment of saturation per se 

(they focus on breadth of information rather than depth) (75), they do provide useful 

information regarding the consistency of concept appearance across interviews and 

help identify infrequently identified concepts (75). However, data saturation tables 

were created retrospectively to demonstrate saturation and therefore did not inform 
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the predicted sample size; to do so would have required an iterative process of data 

collection and analysis (75), which was not undertaken in this study.  

Concepts such as ‘information power’ are being suggested in place of saturation (77, 

78). Malterud et al 2016 propose that the more relevant information the sample holds, 

the lower the number of participants required in the sample – inferring adequate 

information power (78). They expand on this, stating that sample sizes for qualitative 

studies depend on five key dimensions: (i) study aim, (ii) sample specificity, (iii) 

established theory, (iv) the quality of dialogue, and (v) analysis strategy. They argue 

that theoretically informed studies with narrow aims, highly specific types of 

participant, rich interview dialogue that require longitudinal in-depth exploration 

rather than cross-case analyses, will need fewer participants (78). 

Such dimensions could be applied to the mixed methods study reported in Chapter 5, 

where a very specific population sample was set, based upon identification as a 

nephrology-specific ePROs developer; all of whom were approached to take part in a 

structured survey and follow-up interview. In this case it is argued the mixed methods 

study sample size was sufficient to allow transferability of findings to other CKD 

contexts, and appropriate i.e., able to answer the research questions.  

2.6.6 Reflexivity  
 

Potential bias or subjectivity as it is increasingly referred to (3) can be introduced by 

the researcher through their past experiences and influences, and should be 

considered regardless of research design, but particularly when using qualitative 
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research methods (79). The researcher is seen as an instrument actively having a role 

upon the design, collection, analysis and interpretation of data (80). The concept of 

Reflexivity (to reflect on the effect of the personality or sheer presence of the 

researcher on what is being studied) and the ability to reflect on potential disparities in 

the power relationship between interviewer and interviewee should be considered 

(79, 80).  

Therefore, I needed to speculate on ways I might influence the study process and 

findings and how I might recognise and thus use my subjectivity in a positive way. This 

thesis forms the academic component of a clinical academic doctoral research 

fellowship. There was an experience/knowledge imbalance between my roles as a 

senior clinical research nurse and that of early career academic researcher that needed 

to be negotiated. I felt that I held both insider and outsider roles as a clinical academic 

seen as an insider by some clinical colleagues with whom I had worked in a clinical 

research context, but also as an outsider, functioning outside the clinical ‘frontline’ in 

the eyes of both clinicians and patients (81, 82). I was cognizant that an awareness of 

these differing roles had the potential to work positively and negatively – ‘insider’ 

status could be used as a strategy for building rapport but could also stop interactions 

being open and honest if participants questioned my independence from the data or 

clinical setting. 

I used various mechanisms to regulate my potential influence over the research 

process. I undertook informal peer debriefing with other clinical nurse academics but 

noted that future projects might benefit from more formalised debriefing using 
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impartial peers. I kept a reflexive journal throughout the PhD journey to record 

immediate thoughts and ideas about all aspects of the research pathway, but 

particularly the coding and theme development process. Revisiting this journal has 

helped me see the development of my thought processes. I considered how notions of 

‘imposter syndrome’ (a psychological term that refers to a pattern of behaviour where 

someone, regardless of previous objective successes, doubts their abilities and feels a 

persistent anxiety of being exposed as incapable or a fraud (83)) affected my 

interactions with clinical colleagues and ePROs experts.  

I reflected on past experiences that meant certain aspects of the data resonated 

loudly, where fixed ideas and subjectivities might have arisen and why this might 

matter. For example, reflecting on my own thoughts about what I think it must be like 

living with ESKD and needing dialysis and the potential of imposing my values on 

others, or recognising my own frustrations on wanting to provide person-centred care 

but feeling I work within a system that won’t support this. Reflections included how I 

have felt about the research process: the early confusion over theoretical assumptions 

and not knowing where to start with initial qualitative data analysis. Memo writing and 

the taking of field notes was useful in documenting the emergence of ideas that could 

then be contextualised. 

Reflections on interactions with patients 

Scholars agree that safe spaces for conversation should be created, but there is 

disagreement on how this achieved; some argue a need for interpersonal connection, 
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while others suggest self-disclosure can create distance by making the interviewer 

seem more knowledgeable that the interviewee (68). 

During the qualitative study presented in Chapter 3, I decided to disclose early during 

the consent process that I was a nurse by background, but I was very clear about my 

scope of practice, confidentiality, and links with clinical team i.e., I was not part of the 

direct care team. My background did not seem to be an issue for patients; indeed, the 

majority were candid about their experiences on HD. However, some were keen to say 

how happy they were with their care, perhaps demonstrating anxiety that I might 

report back to clinical staff. I believe my clinical background helped build rapport due 

to common language and understanding of systems, but I was aware that some 

patients might hold back, although this was not obvious with some patients clearly 

expressing negative experiences. To maintain rapport, it was necessary to engage on 

topics well beyond the interview guide and I needed to develop techniques to steer 

the interview back without shutting down conversation. 

I made the decision to not wear a uniform during any interactions with clinical staff or 

patient participants in semi-structured interviews: thus, emphasising my role as PhD 

researcher, not a nurse. Patient participants had not seen me active in my nurse role, 

but I was aware I needed to take care not to slip into the nurse role, and refrain from 

history taking or problem solving. 

It was important that I respected when and where the interviews took place and 

offered flexibility, which had a corresponding impact on power dynamics. Some 

patients were interviewed in their home, with carers or family members present. 
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Other patients were interviewed in the dialysis unit. I began the PROM-HD qualitative 

study interviewing patients before dialysis in a private room. This decision affected 

recruitment, as patients did not want to attend early, have their transport interrupted 

or spend any more time at the dialysis unit than was necessary. Therefore, following 

ethical review of an amendment to the protocol on timing of interviews, I switched to 

interviewing patients at the beginning of dialysis once they were stably connected. 

Some patients dialyse in open bays so privacy then became an issue and although it 

was not apparent, this could potentially have affected responses. All patients were 

consented prior to interview and a check was made that they were happy to proceed 

in an open bay, if that is where they routinely dialysed. 

Reflections on interactions with clinicians 

I had a previous working relationship with several of the medical doctor participants, 

who had been in positions of power relative to myself (i.e., Principal Investigators in 

clinical research studies). It was important to outline my current role, as a PhD student 

undertaking a thesis, and interviews were conducted in non-uniform. Interviews took 

place in offices at the interviewee’s place of work. Again, I feel I held an 

insider/outsider status, but I believe participants were frank and candid. As outlined 

earlier in this chapter, I had originally planned focus groups with HCPs but switched to 

individual interviews. Within the multi-disciplinary team the nursing voice has 

traditionally required strengthening, with its absence attributed to factors such as lack 

of confidence about being listened to and valued (84). Given the disparity in previous 

experience and exposure to PROs use between professional groups, it was hoped that 



69 
 

individual interviews increased nurse and other non-medical HCP engagement, as 

interviewees included an administrator and healthcare assistant. 

Reflections on interactions with ePRO system developers 

In the ePROs systems mixed methods study reported in Chapter 5, international 

interview participants were experts in the field of PROs and ePROs implementation. 

Due to the pandemic, restrictions on travel, environmental considerations and cost 

factors, the interviews were conducted remotely by video-conferencing platform. 

Online interviewing via videoconferencing software offers advantages and 

disadvantages. Interviews can be undertaken quickly and conveniently without the 

need or expense of travel (85), however, the building of rapport is more challenging 

(85). Yet although there was a knowledge/experience imbalance, I felt it was 

countered by shared interests, beliefs, and values around the potential of PROs data. 

Furthermore, the fact that participants were all active senior researchers assisted 

conversations about the research purpose, consent, confidentiality and how 

information would be used. 

Reflections on process overall 

Overall, the process of reflexivity gave space to consider not only the effect of oneself 

on the research process and findings but also the personal growth that takes place 

during the PhD journey. 

2.7 Mixed Methods including structured survey 
 

The survey reported in Chapter 5 was administered electronically using 2022 
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SmartSurvey™ Online Survey Software and Questionnaire Tool - SmartSurvey) and 

distributed by email to ePRO system developers. This survey focused on system design 

and software features, integration of e-PRO collection and reporting into nephrology 

clinical care. Additionally, data on other critical elements, such as PRO instruments 

used, and analytic approaches were collected via a mix of multiple-choice questions 

and free text responses (see Appendix 5.3). The survey was constructed to allow 

respondents to skip questions or include ‘rather not say’ in a free text option, to avoid 

disclosing proprietary information and breaching copyright or non-disclosure 

agreements. Surveys are a cost efficient study design, made even more attractive by 

software packages such as Smart-Survey, which offer accessible, flexible design 

systems capable of skip logic, piping and branching to tailor survey content to 

individual participants (86). Respondents may be willing to share more information via 

survey than in an interview, however online surveys have an average response rate of 

20-30% and the characteristics of respondents might be different to non-respondents 

leading to non-response bias (86). Response rates have been shown to increase if 

there are clear instructions, surveys are concise and easy to complete, there are 

incentives or rewards for participating, content is of relevance to participants and 

reminders are sent (86-88). For these reasons vouchers as reimbursement for time 

spent, email reminders and a save and complete later function were used to support 

response rate, which was 66% (10 responses/15 invites). To counter the potential for 

missing information within the survey, respondents were asked if they would take part 

in an option follow up interview to clarify and probe survey responses, 70% (n=10) of 

survey respondents agreed. Pilot testing of the survey was undertaken prior to launch, 
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to assess comprehensibility, face validity, respondent burden, relevance, layout, and 

accuracy of skip logic. Personal identifiable information from surveys and follow up 

interview transcripts was anonymised, but institution and system identifiers were 

included in study write up. To mitigate for this, participants were given an opportunity 

to review any interview transcript and to redact any information they wished.   

2.8 Impact of COVID-19 pandemic  
 

This thesis has been prepared in the context of an international pandemic and has 

been both indirectly and directly affected. The COVID-19 pandemic has had a 

significant impact on healthcare in the UK. Along with many changes, digital methods 

of healthcare delivery were rapidly expedited, with quick transfer to remote 

consultations, virtual wards and remote follow up to minimise interactions, potential 

virus transmission and maximise a limited workforce (89). Patients have demonstrated 

willingness and the ability to use new ways of communicating and interacting with 

health services, suggesting that remote consultations saved time and money and were 

less burdensome (90). Electronic PROs have the potential to support these new ways 

of working (91); further increasing the need for further research in this field. 

The COVID-19 pandemic has directly affected the thesis in the following ways: firstly, 

the author undertook two leaves of absence (April-June 2022 and Jan-Mar 2021) to 

allow a return to full-time clinical working, as a senior clinical research nurse, 

supporting delivery of COVID research studies. Secondly, a change to the original thesis 

design was made. Originally it was planned to determine the utility of using 
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established electronic platforms currently collecting data in routine clinical care in the 

UK to collect ePROs. This was to be conducted by undertaking usability testing of 

existing PROMs identified in the scoping review (Chapter 4), via such an established 

electronic platform. However, many staff were redeployed to pandemic response 

activity, including IT/informatics staff, who would have been required for platform 

adaption for any usability testing study. Furthermore, due to their vulnerability to the 

virus, access to patients undergoing HD was restricted, affecting any recruitment plans 

and face to face research that was not COVID-19 related. Given these challenges and 

the emerging body of evidence on ePROs usability testing in CKD (92-95) it was 

decided on pragmatic grounds, to undertake a mixed methods review exploring 

current and developing ePRO systems being used in nephrology globally (Chapter 5). 

This is the first time such a review has been undertaken in CKD and findings will inform 

future implementation strategies. 
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Appendices for Chapter 2: 
 
Appendix 2.1 Mixed Methods study protocol: Using electronic Patient-Reported 
Outcome Measures (ePROs) to promote quality of care and safety in the management 
of patients with End Stage Kidney Disease: Review of Electronic Patient-Reported 
Outcomes Systems used in Nephrology settings 

Appendix 2.2 Consolidated Framework for Interventional Research (CFIR) Codebook 
Template.  

Reproduced with permission from: Consolidated Framework for Implementation 
Research (CFIR) Website. CFIR Constructs table Available from 
https://cfirguide.org/constructs/ [last accessed 13 Nov 2022] 
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Using patient-reported outcome measures during the 

management of patients with end-stage kidney disease 

requiring treatment with haemodialysis (PROM-HD): a 

qualitative study 

 

3.1. Introduction 

 

Patients undergoing HD often report a high symptom burden and reduced HRQOL (1, 

2), and studies demonstrate how the concepts of quality of life, physical-well-being 

and social support are closely entwined for patients undergoing HD (3). However, such 

data are not collected routinely in the UK. Systematic collection and use of PROs, 

including those collected electronically, may help support tailored healthcare and 

improve overall outcomes by recognising these unique values in regards to quality of 

life, where life is reliant on dialysis (4). This chapter reports a qualitative study which 

explored the experiences, views and perceptions of patients and HCPs on the 

collection and use of PROs in HD settings. This further informs a growing body of 

evidence on the perspectives of patients and clinicians on the use of ePROs in the 

management of CKD (5-9). Findings from this study will inform future implementation, 

through an increased understanding of the barriers and facilitators to routine and 

systematic use of ePROs, including key perspectives on practical factors such as timing, 

setting, mode, frequency, and reporting of ePRO data collection. 
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3.2 Key findings: 
 

Chapter 3 reports a qualitative study which explored the experiences and perceptions 

of patients and healthcare professionals (HCPs) on the collection and use of PROs in 

HD settings. Semi-structured interviews highlighted the importance of measuring 

outcomes that matter to patients and clinicians, and participants broadly agreed that 

the SONG-HD COS was relevant and comprehensive. It was identified that further 

evidence on measure selection to capture PRO data in a non-burdensome way was 

required. Chapter 4 aims to further investigate issues of measure selection and the 

importance of measuring outcomes of relevance to the HD population by reporting a 

study which explored whether currently available PROMs used in HD adequately cover 

outcomes/domains recommended in HD-specific COS: along with data on key PROM 

characteristics. 

Findings from this chapter also highlight the value of empirical evidence to 

demonstrate the potential benefits of PROs to gain ‘buy-in’ from clinicians, particularly 

from doctors. Patients indicated that they needed to know the purpose of PROs data 

collection, to be reassured that they were not taking part in a ‘tick-box’ exercise. 

Participants indicated that ePRO systems needed to be operationally flexible for 

routine functioning to assess individual patient data and collate real-world data for 

aggregate use. Additionally, any implementation must sit within a wider framework of 

education and support. Participants felt careful consideration needed to be given to 

barriers and facilitators of ePROs implementation: including effective leadership, 
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consideration of the role of ‘champions’, effective launch plans and ongoing 

evaluation. Chapter 5 reports a mixed methods study which comprehensively identifies 

existing and developing ePROs systems around the world which were designed 

specifically for use in kidney care in to ascertain their key characteristics and the 

factors for successful implementation, including barriers and facilitators. 
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Appendices for Chapter 3: 
 

Appendix 3.1 PROM-HD Participant Information Sheet – Patient 

Appendix 3.2 PROM-HD Participant Information Sheet – HCP 

Appendix 3.3 PROM-HD Exemplar PROMs – KDQOL-SF, KDQOL-36, IPOS-Renal 

Appendix 3.4 PROM-HD Topic Guide for use with patient participants 

Appendix 3.5 PROM-HD Topic guide for use with HCP’s 

Appendix 3.6 Table 1 Patient Data Saturation tables and interview characteristics   

Appendix 3.7 Table 2 HCP Data Saturation tables and interview characteristics   

Appendix 3.8 Pre-publication Consolidated Criteria for Reporting Qualitative Studies 

(COREQ) checklist 
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A scoping review of patient-reported outcome measures used 

in haemodialysis: Are we measuring what matters? 

4.1 Introduction 
 

While it is evident from the literature and findings from the preceding study that both 

patients and HCP participants felt that PROs could support the delivery of person-

centred care in HD settings, key decisions need to be made before implementation can 

proceed (1). One of the decisions that can be challenging for proponents of PROs, and 

particularly those who are unfamiliar with the methodological development of PROMs 

and their psychometric assessment, is the choice of measure(s). This is exacerbated by 

the number of PROMs available for use with the HD population (2, 3). When choosing 

a measure, consideration needs to be given to the outcomes measured, but also 

practical considerations such as feasibility of administration and ease of interpretation. 

Findings from chapter 3 highlighted the significance of measuring what matters to 

patients (4, 5), and patient participants broadly confirmed that the COS as developed 

by the SONG-HD initiative (6) was relevant and important. Patient participants also 

stated that generally, length of measure was not an issue, provided there was a clear 

purpose for completion. However, there was a dislike of repetitive questions, and the 

potential time burden of lengthy questionnaires was seen as an inconvenience for 

carers, if completion support was required. HCP participants felt the length of 

questionnaire was an issue and ideally the shorter the better. They also felt that some 

of the current validated measures were too long and were consequently burdensome 

for patients to complete and clinicians to review (4). Given such findings, the aim of 
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the study presented in this chapter was to explore whether currently available PROMs 

used in HD adequately cover outcomes/domains recommended in HD-specific COS; 

along with data on key PROM characteristics such as number of items/domains, 

scoring, available translations, modes of administration, time to complete, recall 

period and accessibility and permissions.  

An increased understanding of COS and PROM alignment and associated questionnaire 

characteristics will assist clinicians in the process of PROM selection, aimed at 

optimising ePROs implementation to support the management of patients undergoing 

HD. 

This chapter is presented in manuscript format in the style of the peer-reviewed 

journal BMJ Open; however, tables and figures are inserted within the text to facilitate 

review. 
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4.2 Abstract  
 

Patients undergoing haemodialysis (HD) often experience significant symptom burden 

and reduced health-related quality-of-life (HRQOL). This was recognised in core 

outcome set (COS) development, outlining the minimum set of outcomes that should 

be measured and reported in clinical trials and routine care. Internationally endorsed 

HD COS prioritise the measurement of symptom burden and HRQOL, using robust 

patient-reported outcome measures (PROMs). However, it is unclear if currently 

available PROMs adequately cover all recommended outcomes. An increased 

understanding of alignment between recommended outcomes and available measures 

will support clinicians in the process of PROM selection, aimed at enhancing the 

management of patients undergoing HD. 

4.2.1 Objectives 

To explore whether PROMs adequately cover outcomes recommended in HD-specific 

COS; by (1) conducting a systematic search of published literature for COS and 

validated PROMs used in HD settings and (2) summarising PROM characteristics and 

affinity mapping PROMs items against recommended outcomes in available COS.  

4.2.2 Design 

Scoping review 

4.2.3 Setting and Participants 

Adults with end stage kidney disease undergoing haemodialysis. 
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4.2.4 Results 

This review was unable to identify one measure covering all COS outcomes. Those 

involved in measure selection currently have three options, to use (i) a single well 

investigated, easily accessible measure i.e., KDQOL-SF (80 items) offering a good 

assessment of overall HRQOL and the effects of living with kidney disease, while noting 

the KDQOL-SF is lengthy and this could lead to reduced compliance, or (ii) a shorter 

measure such as the KDQOL-36 (36 items), accepting reduced outcome coverage. or 

(iii) a combination of shorter measures to maximise coverage in as few items as 

possible. However, this may lead to item overlap and repetition, plus burden 

associated with differing instructions, recall times and response options. 

4.2.5 Conclusion 

Research should focus on optimising existing measures, or utilising new technologies 

such as computer adaptive testing, to improve COS coverage and reduce questionnaire 

burden. 

4.2.6 Strengths and Limitations 

• This review provides the first comprehensive affinity mapping of PROMs with 

international core outcome sets developed for research and routine care of 

patients undergoing HD. 

• Detailed charting of core outcome set and PROM characteristics, and affinity 

mapping verified by more than one researcher to maintain data integrity. 

• This review used a comprehensive, previously tested and reported search 

strategy. 
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• Searches were limited to English Language. 

• Following latest guidance on scoping review methodology, an assessment of 

the methodological quality of included studies has not been undertaken. 

4.3 Introduction 
 

Chronic kidney disease (CKD) is a progressive condition currently affecting an 

estimated 843.6 million people worldwide (7, 8). For patients experiencing end stage 

kidney disease (ESKD) and able to access treatment, haemodialysis (HD) is the most 

common form of kidney replacement therapy (KRT) (9). Patients undergoing HD 

experience high levels of co-morbidity and significant symptom burden, which along 

with factors such as lifestyle and dietary modifications due to disease and treatment, 

can lead to significant  reductions in health-related quality-of-life (HRQOL) (3, 10, 11).  

Measuring such outcomes for these individuals is an important priority, as it may 

support more patient-centred care (12). Traditionally, measurement in both HD trials 

and routine care has focused on biomedical outcomes, such as blood results, which 

patients often report have little meaning for their daily lives (6). While patients value 

long life, many regard symptom reduction, maximising function and improving 

psychosocial status as more important than longevity (12, 13). 

Patient-Reported Outcome Measures (PROMs) are standardised questionnaires used 

to assess outcomes such as symptoms, HRQOL, functional status, and other aspects of 

psychological, social, and spiritual well-being directly from patients, without requiring 

interpretation from others (14). Such data can be used for multiple applications; 
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individually to tailor care to patient needs, or at an aggregate level for audit and 

benchmarking to improve overall kidney patient care (15, 16). 

There are a large number of PROMs available for use in adults with pre-KRT CKD and 

those who are dialysis-dependent or have a kidney transplant (1). There are also a 

wide range of symptoms experienced by patients with CKD that may be amenable to 

measurement using PROMs (3). As a result, it can be challenging for clinicians to 

choose the most appropriate PROM(s). This problem has been highlighted in a recent 

systematic review of symptom burden and HRQOL, which included studies involving 

199,147 participants from 62 countries (3). The review identified 68 symptoms that 

were prevalent in CKD, that were measured using more than 50 PROMs across the 

literature and the use of so many different PROMs may seriously hinder evidence 

synthesis (3). 

It is for this reason that there has been considerable investment in the development of 

core outcome sets (COS) for use in nephrology (6, 17). COS are an agreed, standardised 

set of outcomes that represent the minimum that should be measured and reported in 

all clinical trials of a specific condition, and this consistency of measures should 

facilitate both comparison and combination of results thereby reducing research waste 

(18).  COS are also suitable for use in routine care, clinical audit and other research 

(19). Core outcomes that are of relevance to all key stakeholders i.e., patients, carers 

and healthcare professionals, are agreed using consensus methodology (19). COS 

developers should involve those interested parties who have experienced or are 

affected by the condition (e.g., patients, family members, and carers) (20). 
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To date, however, there has been no research to explore whether currently available 

PROMs adequately cover all outcomes/domains that have been recommended in HD-

specific COS. An increased understanding of COS and PROM alignment, along with key 

measure characteristics, would assist clinicians in the process of PROM selection, 

aimed at supporting the management of patients undergoing HD. 

Therefore, the primary aim of this study was to conduct a scoping review to explore 

whether currently available PROMs used in HD adequately cover outcomes/domains 

recommended in HD-specific COS. The study objectives were to: (1) conduct a 

systematic search of published literature for COS and validated PROMs used in HD 

settings; (2) summarise PROM characteristics and map PROMs items/domains against 

available COS.  

4.4 Study Design 
 

Scoping reviews are effective in synthesizing research evidence and are often used to 

map existing findings in a given field in terms of its nature, features, and volume (21) 

therefore scoping review methodology was chosen as an effective means to underpin 

evidence synthesis (22). This scoping review was conducted and reported according to 

a registered protocol: Review Registry 1269 

https://www.researchregistry.com/browse-

theregistry#registryofsystematicreviewsmetaanalyses/registryofsystematicreviewsmet

a-analysesdetails/61b5c2584c1323001f3b011f/ and reported using the Preferred 
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Reporting Items for Systematic Reviews and Meta-Analyses Extension for Scoping 

Reviews (PRISMA-ScR) checklist (see Appendix 4.1) (23).  

4.4.1 Search strategy  

 

The Core Outcome Measures in Effectiveness Trials (COMET) database and the 

International Consortium for Health Outcomes Measurement (ICHOM) website 

(www.ichom.org) were searched for core outcome sets relevant to HD populations 

(17). Results were filtered for English language only papers. A manual search of 

reference lists and citations of selected papers was also carried out. The search 

strategy to identify validated PROMs being used in HD settings was based upon that 

developed and reported in a systematic review by Aiyegbusi et al 2017 (2); which was 

used as an index paper for this study (See Appendix 4.2 for sample search strategy). 

Additional searching was limited to the time since the searches for this comprehensive 

published review were undertaken. Therefore, relevant databases including MEDLINE, 

EMBASE, PsycINFO and CINAHL Plus and the first five pages of Google Scholar were 

systematically searched from 21st December 2015 to 16th Nov 2021. The Aiyegbusi et 

al  (2017) review identified 14 PROMs used within HD populations (2) and these 

measures were included in the evidence synthesis. Search records were downloaded 

into Endnote X9, and duplicates removed. 

4.4.2 Setting & Study Population 

 

Adults with end stage kidney disease undergoing haemodialysis.  
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4.4.3 Screening process  

 

All titles and abstracts were screened independently by two reviewers (NEA and BF). 

Rayyan Intelligent Systematic software was used to manage the selection and 

screening process (24). Full-text articles were obtained for all studies which potentially 

met the eligibility criteria and were independently reviewed (NEA and BF). 

Disagreements regarding eligibility were resolved through discussion.  

4.4.4 Selection of core outcome sets and studies 

 

Core outcome sets were included if they established core outcomes relevant to adult 

patients with ESKD requiring treatment with HD. Core outcome sets developed for 

clinical trials, research or routine practice were included. Core outcome sets which 

focused on children, other kidney replacement modalities such as peritoneal dialysis or 

transplantation and kidney disease subtype specific COS were excluded. Only core 

outcomes that could be measured using a PROM were included in the analysis (see 

Table 1). 

Studies were included if they: (1) focused on PROMs used specifically for measuring 

HRQOL and/or symptoms (the constructs of interest) in the study population; and (2) 

reported either the development of the PROM and/or an evaluation of one or more 

psychometric properties. Articles clinical trial reports, editorials, reviews, and 

conference abstracts were excluded. In addition, studies that focussed on clinician-

assessed instruments, patient experience, satisfaction or activation measures were 

also excluded. PROMs developed for use in patients with acute kidney injury or in 
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patients below 18 years of age were excluded, as they were beyond the scope of this 

review. Studies and associated measures unavailable in English were not included. 
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4.4.5 Data Charting and extraction 

 

Data from studies and associated PROMs were charted by NEA using piloted data 

charting forms. As per the protocol, 20% of data extracted from studies was checked 

by BF. Any discrepancies were resolved through discussion. (See table 2). Relevant 

study investigators were contacted for unreported data or additional details. The term 

‘not reported’ was used when information was unobtainable. 

4.4.6 Analytical Approach and Data Synthesis 

 

A descriptive tabular and narrative synthesis was conducted of key study, COS, and 

PROM characteristics (see tables 1-3).  Affinity mapping was used to undertake an 

analysis of outcome domains assessed by the identified measures to highlight gaps 

(25). Affinity mapping involves grouping similar items or domains from the PROMs into 

clusters and then charting single items or clusters under relevant outcomes. The 

mapped items/domain are said to have a “mutual affinity” with the relevant outcome. 

Affinity mapping is an inductive process designed to obtain agreement that items 

sharing a common meaning or definition belong in the same outcome group (25). 

Affinity mapping was undertaken by NEA and checked independently by MA; any 

disagreement was reached by agreement. A comments log was maintained during 

mapping to ensure consistency i.e., items referring to ‘tiredness’ were mapped to the 

outcome ‘fatigue’. Affinity mapping data is presented in text and table format, 

including descriptive statistics (percentages) (Table 4). For each core outcome assessed 

by a PROM item or domain, a score of 1 was given; partial coverage was given a score 
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of 0.5. For each PROM, coverage could be scored from 0 (no COS PROs assessed by the 

measurement tool) to 20 (all COS PROs assessed). This score was converted to a 

percentage i.e., the higher the percentage, the more outcomes measured (see Table 

4). 
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(010) Goh 
2019 (29) 

Malaysia Malay Cross cultural 
adaption/ 
validation study  

CKD patients 
stages 1-3A 
and HD 
patients, 
tertiary 
hospital and 
HD centres 

KDQOL-36  Not 
reported 

HD patients n=90            
CKD stages 1-3A 
n=91 (37.8%) 

50.5 years 36 months 

(014) Flythe 
2019 (30) 

United 
States of 
America 

English Development 
and validation 
of new 
measure 

Adult HD 
patients 
receiving in-
centre dialysis. 

SMaART-HD for clinical 
practice and 
research use 

n = 42 (54.8%) 
patients in 
concept 
elicitation 
interviews + n = 
52 (44.2%) 
patients in 
cognitive 
interviews  

Concept 
elicitation 
interviews 
57.3 ± 13 
years. 
Cognitive 
interviews 
58.5 ± 12 
years 

> 6 months  

 (019) 
Schouten 
2019 (31) 

The 
Netherlands 

 Dutch, 
English, 
Turkish, 
Moroccan 
Arabic 
translations
.  

Observational 
retrospective 
cohort study 

Dialysis 
centres n=11 

Beck 
Depression 
Inventory 

Clinical 
practice and 
research 

n=687 inc HD 
(88%) and PD 
(12%) (38% 
female overall) 

64 years At least 90 
days  

 (027) 
Finkelstein 
2018 (32) 

United 
States of 
America 

English Evaluation of 
measurement 
properties 

HD/PD 
patients on a 
clinical trial 

SF-36, FACT-
An 

Research HD and PD 
patients n=59 
(47.5%) Paper 
does not state 
how many 
patients received 
HD. 

50 years 2 weeks - 4 
months (new 
dialysis 
patients) 
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(028) 
Picariello 
2016 (33) 

United 
Kingdom 

English Evaluation of 
measurement 
properties 

Adult patients 
undergoing HD  

Chalder 
Fatigue 
Q’naire 

Research n=174 HD 
patients (36.8%) 

58.9 years 50.6 months 

(031) Peipert 
2018 (34) 

United 
States of 
America 

English Evaluation of 
measurement 
properties 

Adult patients 
undergoing HD  

KDQOL-36 Clinical 
practice and 
Research 

n = 39,843 
patients 84% HD, 
14% PD, 2% 
other (not 
stated) 

66 years (18–
100) white 
pts 
 59 years 
(18–97) Black 
pts 

Not reported 

(032) 
Rodakowska 
2020 (35) 

Poland Polish Cross sectional 
study 

Adult patients 
undergoing HD  

OHIP-14, 
GOHAI 

Clinical 
practice and 
research 

n=72 (60.7%) 63.2±15.2 
years 

43.8 months. 

(034) van der 
Willik 2019 
(36) 

The 
Netherlands 

Dutch 
English 

Four phase 
mixed methods 
study 

Patients with 
advanced CKD 
stages 4-5, 
including 
patients with 
ESKD receiving 
dialysis 
(HD/PD) and 
transplant. 

Dialysis 
Symptom 
Index, IPOS-
Renal 

Clinical 
practice 

Phase 2 n=13/18 
patients on HD            
Phase 4 
n=17/151 
patients on HD 

Phase 2: 20-
83 years 
(50%) Phase 
4 not 
reported       

Not reported 

(038) Dang et 
al 2016 (37) 

Vietnam Vietnamese Cross cultural 
validation study 
- 
methodological 
study 

Adult patients 
undergoing 
HD, national 
hospital 
dialysis units 

HSS-V 
(Modified 
HSS) 

Clinical 
Practice and 
research 

n=180 (43.3%) 45.5 ± 14.9 
years (range: 
21 to 79 
years) 

Mean ± SD = 
5.7 ± 3.3 
years) range: 
0.3-19 years 

(039) Sharif 
et al 2020 
(38)  

Iran Farsi Cross cultural 
validation study 
- 
methodological 
study 

Adult patients 
undergoing HD  

Death 
Anxiety Scale 

Clinical 
practice 

N=507 (51.7%) 
(n=10 HD 
patients 
assessed content 
validity) 

38.90 years 
SD 13.48. 

Not reported 
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(040) Chao et 
al 2016 (39) 

Taiwan Taiwanese- 
Chinese 

Cross cultural 
validation study 
- 
methodological 
study 

CKD stages 1-5 
including HD 
and PD 
patients 

KDQOL-36 Clinical 
practice 
/Research 

n=428 
Participant totals 
in CKD Stages 
1:16 (4%), 2: 36 
(8%), 3: 153 
(36%), 4: 130 
(30%), 5: 93 
(22%) Females: 
41% 

62.0 years 
(SD = 12.3 
years) 

Not reported 

(045) Chilcot 
et al 2018 
(40) 

United 
Kingdom 

English Evaluation of 
measurement 
properties 

Adult patients 
undergoing HD  

PHQ-ADS Clinical 
Practice 
/Research 

n=182 (44%) 54.9 years SD 
(16.9) 

Not reported 

(046) 
Collister et al 
2019 (41) 

Canada English Cross sectional 
cohort study 

Adult patients 
undergoing 
HD, tertiary 
and 
community HD 
Units 

ESAS RLS 
(based on 
ESASr-Renal), 
IRLS, Single 
Qu to 
diagnose RLS 

Clinical 
practice 

n=50 (48%) 64 (SD = 
12.4) years 

at least the 
last 90 days 

(047) Chilcot 
et al 2018 
(42) 

United 
Kingdom 

English Evaluation of 
measurement 
properties 

Adult patients 
undergoing HD  

BDI-II, PHQ-9 Clinical 
practice 
/research 

n=709 (36.7%) 64.1 (SD 
16.4) years. 

Median 
dialysis 
vintage of 33 
months (inter 
quartile 
range=59) 

(049) 
Collister et al 
2019 (43) 

Canada English Cross sectional 
study 

Adult patients 
receiving HD at 
tertiary/ 
community 
dialysis units 

ESASr (HADs 
used as 
reference 
standard) 

Clinical 
practice 

n=50 (48%) 64 (SD = 
12.4) years 

For at least 
90 days 
before study 
entry 
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(050) 
Gutierrez-
Sanchez et al 
2016 (44) 

Spain Spanish Cross cultural 
validation study 
- 
methodological 
study 

Adult patients 
with ACKD 
receiving 
dialysis or 
renal 
conservative 
management 
(without 
dialysis) 

POS-S-Renal Clinical 
practice and 
research 

n=30 (cross 
cultural adaption 
study) n=61/200 
HD patients 
validation study 
(42.6%) 

59.15 years 
(±15.4) 

Not reported 

(052) Biniaz 
et al 2019 
(45) 

Iran  Not 
reported 

Development 
study  - mixed 
method 
sequential 
exploratory 
design   

Adult patients 
undergoing HD 
in public, 
private and 
charity HD 
units 

Subjective 
Adequacy 
Questionnair
e - SHAMQ 

Clinical 
Practice 

n=19/25 
(Qualitative 
phase) n=10 
testing face 
validity n=538 
validation study 

Not reported Not reported 

(055) 
Hadjiioannou 
et al 2020 
(46)   

United 
Kingdom 

English Pragmatic non- 
randomised 
controlled trial 

40 patients 
across CKD 
trajectory 

HADS, DASI Clinical 
practice 

Dialysis n=10  57.1 years 
for HD 
patients 

> 3 months 

(056) 
Dehesa-
Lopezet al 
2017 (47) 

Mexico Spanish Cross cultural 
validation study 
- 
methodological 
study 

Adult patients 
undergoing HD  

KDQOL-36 Clinical 
practice and 
research 

n=194 (55.4%) 54 ± 16 years more than 1 
month  

(057) Lai et al 
2017 (48) 

China Chinese, 
dialect not 
reported 

Cross sectional 
study 

Adult patients 
undergoing 
HD, University 
Hospital HD 
unit 

5-D itching 
scale  

Research  n=409 (47.4%) 63 +/- 13 
years 

> 3 months 
median not 
reported 
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(059) Prado 
de Souza & 
de Souza 
Orlandi 2019 
(49) 

Brazil Brazilian 
Portuguese 

Cross cultural 
validation study 
- 
methodological 
study  

Adult patients 
undergoing HD  

PPHS Clinical 
Practice and 
research   

n=20 (45%) 47.9 years At least 6 
months 

(060) Cohen 
et al 2019 
(50) 

United 
States of 
America 

English Retrospective 
observational 
study 

Mixed 
modalities 
including PD 

KDQOL-36 Annual 
HRQOL 
mandated 
by the 
Centers for 
Medicaid 
and 
Medicare 
Services 

n=413,964 (total) 
HD 358,475 
(86.6%), HHD 
6596 (1.6%) 
Nocturnal 
dialysis 2977 
(0.7%) Total 
sample 44.4% 
female   

61.4years ± 
14.9 for total 
sample 

29 months  

(064) 
Kittiskulnam, 
Sheshadri 
and Johansen 
2019  (51)  

United 
States of 
America 

English Cross-sectional 
study 

Mixed 
modality - 
PD/HD 

LoPAQ Clinical 
practice and 
research 

n=60 (48 HD/12 
PD) (21.7%) 

58.0 years 
(SD±12.7)  

3.1 (IQR, 1.1–
5.8) years 

(067) Raj et 
al 2018 (52) 

Australia English Cross sectional 
Methodological 
study 

Adult patients 
undergoing 
RRT (PD/HD) 
or supportive 
care. Regional 
outpatient and 
dialysis 
services  

IPOS-Renal Clinical 
Practice 

n=81 (65 HD, 10 
PD, 6 Supportive 
Care) (44%) 

64.9 years 
+/- 13.3 

Not reported 

(071) Cho, 
Kin and Shim 
DSI 2018 (53) 

Korea Korean Cross cultural 
validation study 
methodological 
study  

HD patients Dialysis 
Symptom 
Index 

Clinical 
Practice  

n=230 (47.4%) 60.5 years 
(SD 14 years) 

4.2 years (+/- 
4.1 years) 
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(074) 
Rehman & 
Khan 2017 
(54)  

Pakistan English, 
Urdu 

Cross cultural 
validation study 
- 
methodological 
study  

Adult patients 
receiving HD, 
tertiary dialysis 
units 

5 D Itching 
Scale 

Clinical 
Practice and 
research 

n=50 (36%) 38 years IQR 
[30.75–
52.75] 

Not reported 

(076) 
Nordyke et al 
2020 (55) 

United 
States of 
America 

English Development 
study - 
qualitative 

Adult patients 
receiving HD 
with current 
use of AVF, 
AVG or CVC, 
four sites 
across US 

HARQ Clinical 
Practice and 
research 

Patient Focus 
groups n=37 
(57%) Patient 
Cognitive 
interviews n=17 
(53%) HCP 
interviews n=9 

Focus Group: 
Median age 
group 55-64 
years               
Cognitive 
interviews: 
Median age 
group 45-54 
years 

At least 6 
months 

 (099) 
Schouten et 
al 2020 (56) 

The 
Netherlands 

Dutch, 
English, 
Turkish, and 
Moroccan 
Arabic 
translations
.  

Observational 
retrospective 
cohort study 

Urban dialysis 
centres 

Beck Anxiety 
Inventory 

Clinical 
Practice and 
research 

n=687 inc HD 
(88%) and PD 
(12%) (38% 
female overall) 

65 +/−SD 15 
years 

13 months 
(IQR 4-47) for 
prevalent 
group 

 (100) Prest 
et al 2020 
(57) 

United 
States of 
America 

English Evaluation of 
measurement 
properties 

Adult patients 
undergoing 
HD, outpatient 
haemodialysis 
unit 

Nutrition 
Specific 
Quality of 
Life Q’naire 
(NSQOL) 

Clinical 
Practice 

n=27 (37%) 60 years +/-
13 

Min of 6 
months 

(104) Manju 
et al 2020 
(58) 

India Malayalam Cross-cultural 
validation - 
cross sectional 
study 

HD patients  KDQOL-SF Not stated n=112 (33.9%) 60.55 years At least 3 
months 
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(106) Tang et 
al 2021 (59) 

Canada English Secondary 
analysis of data 
collected in 
cross sectional 
study 

HD and 
transplant 
patients. (456 
(49%) KTRs 
and 475 (51%) 
patients on 
maintenance 
dialysis) 

ESASR (PHQ-
9 GAD-7 used 
as reference 
standard) 

Clinical 
Practice 

n=931 (40%) 56 years (SD 
16) 

93% > 3 years 

(107) Richarz 
et al 2021 
(60) 

United 
Kingdom 

English Evaluation of 
measurement 
properties - 
validation study 
- longitudinal 
cohort 

Adult patients 
receiving HD 
with stage 5 
CKD who have 
undergone VA 
access 
creation, 
satellite and 
in-patient 
dialysis units 

vascular 
access 
specific 
quality of life 
measure 
(VASQoL) 

Clinical 
Practice and 
research 

Cognitive 
interviews n=23 
longitudinal 
cohort study 
n=101 (45.5%) 

58.7 years 
(±14.1) 

607 days (IQR 
157–1460) 

(108) Ajeebi 
et al 2020 
(61) 

Saudi Arabia Arabic  Cross sectional 
study 

Adult patients 
undergoing HD 

KDQOL-36 Research n=254 (39%) 58.2 years 
(SD 18.2) 

4.9 years (SD 
4.9) 

(111) Chen at 
al 2021 (62) 

Taiwan Mandarin 
Chinese 
/Taiwanese 

Cross sectional, 
descriptive 
study 

Adult patients 
undergoing 
HD, medical 
university 
hospital 

HSD-22 Clinical 
Practice 

n=216 EFA 
(55.6%) (n=20 
pilot testing) 

63 years ± 
12.75 

≥ 3 months 
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(119) Joshwa 
et al 2020 
(63) 

United 
States of 
America 

English Quantitative, 
non-
experimental, 
descriptive, 
correlational, 
before-after 
design 

Adult patients 
undergoing 
HD, large 
dialysis 
organisation 

Piper Fatigue 
Scale (PFS-
12), 
(PROMIS) – 
Fatigue 

Clinical 
Practice 

n=86 (41.9%) 61.71 years 
(SD = 13.81, 
Median = 
63.5 

> 3 months 

(125) Huang 
et al 2021 
(64) 

China English- 
Chinese 
(dialect not 
reported) 

Cross-sectional 
cross-cultural 
validation study 

Adult patients 
undergoing 
HD, outpatient 
haemodialysis 
units 

Low Physical 
Activity 
Questionnair
e LoPAQ 

Clinical 
Practice 

Validity test 
n=85 (43.5%), 
reliability test 
n=29 (34.5%) 

Validity test 
62.3 years ± 
11.8, 
reliability 
test 63.7 
years ± 10.7 

Validity test = 
4.9 years ± 
3.7 Reliability 
test 8.9 years 
± 7.0 

(126) Salazar-
robles et al 
2021 (65) 

Mexico English - 
Spanish 

Cross-sectional 
cross-cultural 
validation study 

HD patients, 
regional HD 
Units 

Council on 
Nutrition 
Appetite 
Questionnair
e (CNAQ) 

Clinical 
Practice 

n=242 Validation 
study (39%)  

Range 18-80 
years old 

At least 3 
months 

(130) 
Yoosefinejad 
et al 
2021(66)  

Iran English 
Persian 

Cross-sectional 
cross-cultural 
validation study 

Adult patients 
undergoing 
HD, University 
affiliated 
dialysis units 

5-D itching 
scale  

Clinical 
Practice 

n=90 (44.4%) Mean 54.4 
years (range 
39, Median 
58 years) 

7.04 ± 3.01 
years (Range: 
13 years) 
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(135) Ju et al 
2020 (67) 

United 
Kingdom, 
Australia, 
and 
Romania  

English longitudinal 
cohort study 

Adult patients 
undergoing 
HD, HD units 

Standardized 
Outcomes in 
Nephrology-
Hemodialysis 
Fatigue 
[SONG HD 
Fatigue 
measure] 

Research  n=485 - Australia 
(n =106), the 
United 
Kingdom 
(n=303), and 
Romania (n=76) 
(40%) 

Most of the 
participants 
were aged 
from 51 to 70 
years (322; 
66%) 

majority had 
been on HD 
for up to 5 
years (405; 
84%) 
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Table 4: Affinity mapping and outcome coverage score 
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References for Table 3 and 4:  

BDI II (27, 31, 42), Beck Anxiety Inventory (56, 68), Chinese Dialysis Quality of Life scale 

(CDQOL) (69), CFQ (33, 70), The CHOICE Health experience questionnaire (CHEQ) (71, 

72), CNAQ (65, 73), CKD Symptom Burden Index (74), DSI (53, 75-77), DASI (46, 78), 

Death Anxiety Scale – Extended (DAS-E) (38), Functional Assessment of cancer therapy 

Anaemia (FACT-An) (32, 79), GOHAI (35, 80, 81), HADS (43, 46), HARQ (55), HD 

Symptom Distress Scale DSM-22 (62), IPOS-Renal (52), , IRLS (41), 5D-itch scale (48, 

82), KDQ (83), Kidney Disease Quality-of-Life Instrument KDQOL-SFTM v1.3 (58, 84), 

Original KDQOL (85), Modified KDQOL (25), KDQOL-36TM (39, 86), LOPAQ (51, 64), 

Modified ESAS –renal (41, 43, 59, 87), Modified Haemodialysis Stressor scale (HSS) (37, 

88, 89), Nottingham Health Profile (90, 91), NSQOL (57, 92), OHIP-14 (35, 93), PFS (63, 

94), PHQ-9 (42, 95), PHQ-ADS (40, 96), POS-S-Renal (44), PPHS (49, 97), PROMIS v29 

v2.1 (98), PROMIS CAT-Fatigue (63, 99), PROMIS Global Health (100), QLI 3.0 (101), SF-

36 RAND version (102), SF-36 (32), SF-12 (103), SHAMQ (45), SONG-HD Fatigue 

measure (67), SMaRRT HDTM (30), UP-Dial (28, 104),VASQOL (60), WHO-BREF (Dialysis 

module) (105) 
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4.5 Results  
 

The searches identified two core outcome sets for use in HD populations (6, 17) and 

6,548 records from the PROM literature search after deduplication. This included three 

additional articles identified by citation searching. Following title and abstract 

screening, 135 full text articles were acquired. Ninety-three articles were excluded 

following full text review against the inclusion and exclusion criteria. Forty-two studies 

were included in the final syntheses, describing 34 PROMs, plus 14 PROMs previously 

evaluated for use in HD settings by Aiyegbusi et al 2017 (2) and a further four 

measures  recommended for use by ICHOM COS developers (17).Following the 

removal of six duplicates, 46 PROMs were included for evidence synthesis (see 

PRISMA-ScR diagram Figure 1). 
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4.5.1 Core Outcome Sets 

 

Table 1 outlines the two COS identified for use in HD settings and highlights their PRO 

components. The COS included the Standardised Outcomes in Nephrology Initiative 

(SONG-HD) (106-108) and International Consortium for Health Outcomes 

Measurement (ICHOM) (109). 

The SONG-HD outcomes were developed based on the shared priorities of relevant 

stakeholders, including patients and carers (106, 108). The initiative categorised three 

tiers of outcomes, based on the level of assessed importance (see table 1). 

The need to measure outcomes that matter to both patients and clinicians was also 

highlighted by ICHOM in line with the paradigm shifts towards values-based care and 

shared decision-making as strategies for improving healthcare quality (109). The 

ICHOM group prioritized six patient-reported outcome domains for HRQOL: general 

HRQOL, pain, fatigue, physical function, depression, and daily activity, targeted for 

clinical use ICHOM (109) (see table 1).  

Both initiatives made recommendations for outcome measures (17, 67, 110). Following 

exploration of available PROMs, ICHOM opted to use generic measures, reasoning that 

such tools could be used across treatment modalities and were capable of capturing 

the burden of multiple long-term conditions. They recommended four measures for 

use, the Optum™ SF-36v2® or the Short-Form Questionnaire (SF-36) RAND-36 or a 

combination of the Patient-Reported Outcomes Measurement Information System 

(PROMIS)-Global Health and PROMIS-29 (17): suggesting baseline (start of HD) and 6-
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monthly assessment. The SONG-HD developers took a different approach. Mortality, 

cardiovascular disease, fatigue and vascular access were identified as tier one 

outcomes deemed critically important to all stakeholder groups, requiring 

measurement in all trials. Following research to identify suitable tools to assess fatigue 

(111), they decided to develop a new measure (67, 112, 113). The SONG-HD fatigue 

measure is currently being validated as part of the Symptom monitoring with feedback 

trial (SWIFT) study (114). Vascular access outcome measures are under investigation 

(115). 

4.5.2 Characteristics of included PROM studies  

 

Table 2 summarises the characteristics of the included studies. 

4.5.3 Patient-Reported Outcome Measures 

 

Table 3 presents a synopsis of the identified PROMs and their key characteristics.  

A total of 34 PROMs were identified from the 42 publications: 10 disease-specific 

measures including six questionnaires specific to HD, three generic and 21 domain 

specific PROMs. The domain specific PROMs covered eight domains and subdomains: 

anxiety and depression, fatigue, oral health, appetite and nutrition, itching, physical 

activity, vascular access and restless legs syndrome (see Table 3). One PROM could not 

be mapped against core outcomes, the Symptom Monitoring on Renal Replacement 

Therapy-Hemodialysis questionnaire (SMaRRT-HD™) (30) as a copy of the measure or 

clear item descriptions could not be obtained. An additional three measures 

recommended by ICHOM developers (the SF-36 was also identified in the literature 
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search), and nine PROMs identified by Aiyegbusi et al 2017 (2) in a recent systematic 

review exploring PROMs used in HD settings were included in the affinity mapping 

exercise. 

The measures demonstrated high levels of variation in terms of length, mode of 

administration, availability of guidance around delivery and interpretation, language 

availability, proxy/interviewer administration and recall periods. Several PROMs had 

their own website entries with details on development, quality assessment, scoring 

and interpretation. However, many measures had no associated resources and no 

clear pathway on permissions for use or modification. 

Many identified PROMs could be administered by paper or electronically. Three 

generic PROMIS measures (PROMIS Global Health Scale and PROMIS-29, and the 

PROMIS-CAT-Fatigue) were currently being used in HD settings and were available as 

short form questionnaires, but additionally form part of an extensive item bank that 

could be assessed via computer adaptive test. 

4.5.4 Affinity mapping: outcome coverage 

 

Table 4 uses colour coding to visually display the coverage of the identified PROMs 

against each of the core outcomes in terms of SONG-HD tier and total percentages. 

The key finding was that no identified PROM covered all COS-endorsed outcomes. The 

majority of PROMs included in the analysis (72% 33/46) measured less than half of 

COS-endorsed outcomes.  However, there were four PROMs (9%), each one of which 

covered  75% of COS-endorsed outcomes (see Table 4). The CHEQ - CHOICE Health 
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Experience Questionnaire (Choices for Healthy Outcomes in Caring for End-Stage Renal 

Disease) (72) demonstrated highest overall COS outcome coverage (92.5%). This is an 

83-item measure, designed to complement the SF-36 (36 items). The other three 

measures belong to the family of KDQOL instruments. The legacy long form of the 

KDQOL™ (134 items) which takes 30 mins to complete was developed in 1994 (85). 

Followed by the development of a short form which includes the SF-36 as a generic 

core; the KDQOL-SF v1.3 (80 items) can be completed in approximately 16 mins (84). 

Finally,  the KDQOL-36 (36 items) which is even shorter, utilising the SF-12 to capture 

generic HRQOL (116). Rao et al (2000) developed subscales from the 55 items 

comprising the Symptoms/Problems and Effects of Kidney Disease scales of the original 

KDQOL, demonstrating that the symptoms/problems and the effects of kidney disease 

subscales of the KDQOL could potentially be used as standalone tools (25). The original 

KDQOL (85) and the shorter KDQOL-SF (84) offer total coverage of 90%, with both 

measures lacking an item specifically on restless legs syndrome (RLS) and including 

some items which could partially measure recommended outcomes ‘dialysis-free time’ 

and ‘washed out after dialysis’. The outcome ‘dialysis-free time’ was defined by the 

SONG-HD developers as ‘Time (hours/days) not doing dialysis’ (106) and this outcome 

was only deemed fully covered if time on/off treatment were calculated. The shorter 

KDQOL-36 had 75% coverage, lacking items to measure outcomes including RLS, 

cognition and sleep. One of the shortest measures is the Integrated Patient Outcomes 

Scale- (IPOS) Renal which has 11 items for use by people with advanced kidney disease 

including those requiring HD to assess care needs. Questions cover symptoms (like 

pain and itch) plus other constructs (like practical problems resulting from their CKD). 
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There is also a staff version, for use when people are too unwell to complete for 

themselves (52).  

The CHEQ-Choice and KDQOL measures were developed to measure both HRQOL, 

aspects of functional status, and symptoms. Several of the other identified measures 

are being used to measure symptoms only. There was little consistency across these 

measures, some measured multiple symptoms (e.g., DSI, IPOS-Renal), others 

addressed a single symptom (e.g., Piper fatigue Scale, Chalder Fatigue Questionnaire: 

fatigue) or symptom subdomains (e.g., HADS: Anxiety and Depression). Several 

measures had free text fields to add specific symptoms (see Table 4), such as the 

Kidney Disease Questionnaire (KDQ) which was developed for use in trials to assess 

interventions and does not list symptoms, but asks patients to specify physical 

symptoms that are most important to them (83). The best fit symptom only measures 

were the Dialysis Symptom Index (76) and the CKD Symptom Burden Index (a modified 

version of the DSI in Farsi/English, with an item on depression) (74). 

The COS-endorsed outcome with the poorest PROM coverage was ‘washed out after 

dialysis’; only measured by HD specific tools: the Patient Perceptions of Hemodialysis 

Scale (PPHS) (97) and the Subjective Haemodialysis Adequacy Questionnaire (SHAMQ) 

(45). The KDQOL-SF and KDQOL-36 partially measure this construct with an item on 

‘washed out or drained’ but make no direct reference to dialysis (39, 84). The HD 

specific measure which offered the best overall outcome assessment (67.5%) was the 

Modified Haemodialysis Stressor Scale (HSS) (37). However, domains on depression, 
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pain, washed out after dialysis and cognition and presence, severity or impact of RLS 

were not measured. 

Predictably, the measures with the least outcome coverage were the domain specific 

questionnaires. However, importantly, many of these tools assessed the impact of 

particular symptoms or aspects of HD treatment upon overall HRQOL e.g., vascular 

access specific quality of life measure (VASQoL) (60) and the hemodialysis access-

related QOL (HARQ) instrument.  (55). 

The generic PROMIS and SF-36 instruments recommended by ICHOM developers are 

widely used and have good accessibility. However, these tools offered a total outcome 

assessment of 35-40%, suggesting they would need supplementation with other 

measures to capture the full experience of life on dialysis. 

4.6 Discussion  
 

This review provides the first comprehensive affinity mapping of PROMs with 

international core outcome sets developed for research and routine care of patients 

undergoing HD.  

Table 2 summarises the characteristics of the included studies, which demonstrated 

the different applications of PROMs. For example, to manage individual care they 

could be used as overall symptom assessment tools (52), as screening aids for specific 

symptoms (59) or to assess the impact of a particular aspect of HD, such as vascular 

access (55, 60). At aggregate levels, the SF-36 is used in the United States for 
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mandatory annual assessment of HRQOL by the Centers for Medicare and Medicaid 

Services as part of its conditions for coverage for ESKD facilities (22) 

The findings highlighted two COS and 46 PROMs relevant for HD setting. Affinity 

mapping of the included PROMs against recommended COS PROs suggests there was 

no single measure which covered all outcomes. Four measures (9%) individually had 

items which assessed  75% of COS-endorsed outcomes; however, most PROMs 

measured less than 50% of these outcomes. This makes it challenging to measure 

patient-important outcomes without asking individuals to complete multiple 

measures; potentially leading to unnecessary questionnaire burden and impacting 

compliance.  

Of the four candidate measures that offered the highest coverage, the CHEQ-CHOICE, 

which was developed in 2001 (72), has excellent coverage (92.5%) but does not appear 

to have been highly utilised in research or practice, possibly due to its length (83 

items). Similarly, despite the good psychometric performance of the original KDQOL™, 

(90% coverage) investigators have been reluctant to use it because of the length at 134 

items (44). 

This review suggests that of the current validated measures, the KDQOL measures 

(KDQOL-SF or KDQOL-36) offer good assessment of core outcomes (90% and 75% 

respectively), in addition to having good accessibility and support on interpretation via 

supporting websites (Kidney Disease Quality of Life Instrument (KDQOL) | RAND).  

However, to cover all recommended outcomes, clinicians would still need to 

supplement either the KDQOL-SF or the KDQOL-36 to cover all COS-endorsed 
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outcomes. This review suggests that use of the KDQOL-36 (36 items) plus IPOS-Renal 

(11 items) plus a cognitive screening tool could offer the ‘best’ combination of current 

measures while offering greatest coverage of COS-endorsed outcomes with fewest 

items.  

However, the use of a suite of complete or partial measures creates challenges, 

particularly in terms of validity and interpretation of scores. To enable comparisons 

among PROMs, measures of the same outcome domain can sometimes be translated 

into a common metric, developed by PROsetta Stone (www.prosettastone.org). 

However, when using more than one whole measure, if there is duplication across 

measures this may lead to burdensome completion schedules and could lead to 

inconsistency i.e., patient completes measures covering same construct differently, 

particularly if completing at different times with different recall periods 

Furthermore, the ICHOM group declined to recommend the KDQOL measures: stating 

that the KDQOL-SF contained substantially more questions than strictly needed to 

measure the six standard set domains, while the KDQOL-36 provided only two 

summary scores on physical and mental health (109). Questionnaire length and the 

associated time burden has been an issue for clinicians in their hesitance to use 

PROMs, and while patients indicate that length is not a barrier provided their 

submitted data is used for a stated purpose (4), it is an important factor to consider 

when choosing a measure, as respondent burden can contribute to overall poor 

compliance (117).  
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The use of the KDQOL suite of measures does align with findings from a systematic 

review exploring measurement properties of PROMs used in adults with CKD which 

found evidence to support the use of either the KDQOL-SF and the KDQOL-36 in 

dialysis patients (2). The measures offered the advantage of a generic core (SF-36 or 

SF-12 respectively) but with a kidney disease specific component. While generic 

HRQOL components attribute certain health-related outcomes to general health 

status, disease specific measures attribute symptoms/outcomes to a specific disease. 

Additionally, although the SF36/12 were not specifically developed for use in health 

economic evaluation, the SF-6D provides a means for using these measures when 

exploring cost-effectiveness of interventions (118, 119). Disease specific attribution is 

important because it shifts focus to that disease as opposed to other diseases, or to 

health in general and has been shown to give a better signal about changes in patient 

quality of life that may be attributed to the disease and symptoms (120). Attribution is 

important in this population due to the highly technical care environment and the 

need to collect responses that clinicians can action within their workflow (121).  

The large number of available PROMs confirms findings from other studies. A global 

systematic review exploring symptom burden and HRQOL in CKD found that more than 

50 PROMs covered 68 different symptoms reported by patients (3) and perceived gaps 

in outcome capture commonly leads researchers to develop new tools, sometimes 

ignoring legacy measures which could be adapted or modified. Cohen et al (2019) 

suggest that the KDQOL-36 may not address factors, particularly symptoms, which are 

most important to patients in a contemporary setting, given the substantial 
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improvements in dialysis delivery and other aspects of ESKD management (50), 

indicating that regular review and revision of even well used instruments is required. 

This review underlines the variety of PROMs development reasons and usage; from 

evaluating effectiveness of dialysis modality (CHOICE CHEQ measure)  (72), for use in 

research (KDQ, SONG Fatigue measure) (67, 83) to symptom control (DSI) (75) and 

screening (BDI) (27). Whilst it is ideal to have a tool that has more than one purpose, 

this might not be possible (15). It can be argued that a single PROM cannot complete 

multiple functions adequately, and it might be better to have a suite of available 

measures. A domain specific PROM might be more useful for screening or could be 

used as a secondary adjunctive PROM following use of a multidimensional generic or 

disease specific measure. If focus is upon a particular aspect of HD care such as 

vascular access, a domain specific PROM such as the HARQ (55) or the VASQoL (60) 

should be considered. Those taking a pragmatic approach about the need to collect 

actionable PRO data within current clinical systems might choose to focus on 

symptoms rather than other aspects of HRQOL, and choose to use an instrument such 

as Dialysis Symptom Index (DSI) (75) or the CKD Symptom Burden Index (74). Both 

these measures have been previously highlighted as having the most comprehensive 

symptom coverage when compared to other measures (3) .  

Decisions relating to PROM choice should involve meaningful patient and public 

involvement, to ensure key outcomes that are important to your patient population 

are assessed. Outcomes relating to religion and spirituality are missing from the 

identified COS but are very relevant to certain groups (122). Other important factors to 
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consider include accessibility and permissions. Legacy measures can be hard to access, 

with no clear permissions pathway. Candidate measures that have been well 

investigated and offer online resources (interpretation guidelines, scoring manual, and 

evidence of psychometric properties) will aid implementation plans.  

A possible solution to length and coverage issues is the use of item banks and 

Computer Adaptive Testing (CAT) (123). CAT methodology has its psychometric basis in 

Item Response Theory (IRT) and reduces the overall questionnaire burden by refining 

the number of questions needed in a survey by not asking inappropriate or redundant 

items given the respondent’s level of health (123). Ware et al (2019) have developed a 

CKD health-related QOL item bank and evaluated an approach to measuring CKD 

specific QOL impact using a single summary score, with the approach reducing 

respondent burden by measuring CKD-specific QOL with either a six-item static survey 

or a three- to six item CAT. (123), Overall, compared with the KDQOL-36, the new 

summary approach performed better across multiple tests of validity, and CAT surveys 

were more efficient than static surveys in measuring the impact of CKD on QOL (123). 

The PROMIS Global Health and PROMIS-29 HRQOL measures, recommended for use by 

ICHOM, can also be delivered using CAT. ICHOM developers could not achieve a 

consensus on a single measure for use, determining  that recommendations should be 

kept under review with each revision of the standard set (109), presumably as new 

measures emerge, psychometric properties of these and legacy measures are tested 

and new measurement approaches are established. 
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4.6.1 Limitations 

 

Scoping reviews are designed to provide an overview of the existing evidence base 

regardless of quality, and assessment of the methodological quality of included studies 

was not a requirement (124-127). 

 The comprehensive systematic review conducted in the target population by 

Aiyegbusi et al 2017 (2) evaluated the psychometric properties of 14 HD measures and 

the PROQOLIDTM database, an online database designed to assist in the search and 

evaluation of clinical outcome assessments, has full and partial entries for 54% of 

included PROMs (128) but full assessment of the measurement properties of all 46 

identified PROMs was deemed outside the scope of this review. For benefit to be 

derived from using PROMs it is important that they are well validated; ensuring that 

they measure what they are supposed to, produce consistent results, and capture all 

aspects of the construct(s) under investigation. Further research is required to 

investigate which of the included PROMs display evidence of adequate measurement 

properties. 

The SONG-HD outcomes that were not deemed critically important to all stakeholder 

groups have not been strictly defined (106) (see Table One). This means that a degree 

of interpretation was used to assess outcome and domain coverage by items within 

the reviewed PROMs. To combat this, two researchers (NEA and MA) undertook the 

affinity mapping process, with any disagreements resolved by consensus. 
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4.7 Conclusion and implications for practice 
 

PROMs effectively capture the patient voice and can help deliver a personalized 

approach to care, but only if they measure those outcomes that have been identified 

as important to patients and clinicians. 

This review was unable to identify a single measure that covers all COS outcomes. 

However, measure choice will be heavily influenced by the purpose of use, preferences 

of the target population and ease of accessibility and interpretation. Those involved in 

measure selection must balance practicality with precision when using scores to 

manage individual patient care or for research (123). There are currently three 

options; (i) use a single comprehensive measure such as the KDQOL-SF which offers a 

good assessment of overall HRQOL and the effects of living with kidney disease. 

However, while easily accessible and well investigated, it is lengthy and this could lead 

to reduced compliance, especially overtime, or (ii) use a shorter measure such as the 

KDQOL-36, and accept reduced outcome coverage, or (iii) use a combination of shorter 

measures to maximise coverage in as few items as possible. However, this may lead to 

item overlap and repetition, and burden associated with differing instructions, recall 

times and response options for both respondents and HCPs giving feedback (117). 

To conclude, to fully capture the patient experience and offer data capable of use at 

individual and aggregate levels, clinicians might need to draw on a suite of measures. 

To reduce burden, ideally these measures wouldn’t overlap, would have good 

measurement properties, be easy for patients to complete and straightforward for 
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clinicians to interpret and use. It is proposed future research should not focus on 

endless development of new tools, but place emphasis on optimising, refining, and 

evaluating current measures to these ends, through further study of psychometric 

properties, effective interpretation, new administration technologies and 

measurement advances.  
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5.1. Introduction 
 

As was evident from the findings presented in Chapter 4, patients with CKD often 

experience multiple symptoms, with symptom burden being one of the most 

important predictors of reduced HRQOL (1) and it has been argued that recognition 

and subsequent treatment of these symptoms may have the greatest impact on 

HRQOL for patients receiving dialysis other than kidney transplantation (2). While 

findings from Chapter 4 demonstrate that ePROs may effectively capture the patient 

voice and help deliver a personalized approach to care, their use and implementation 

is not straightforward. 

To inform the adoption and effective use of a complex intervention, such as ePROs, it 

is necessary to consider implementation strategies to optimise uptake and maximize 

adherence. Chapter 3 used qualitative methods to explore and identify the 

experiences and perceptions of patients and clinicians of the key factors at individual 

and organisational levels which could assist future prospective implementation efforts. 

The following chapter takes this a step further, and using a mixed methods study 

design, comprehensively identifies existing and developing ePROs systems around the 

world which were designed specifically for use in kidney care, ascertaining their key 

characteristics and the factors for successful implementation. 

This chapter presents the findings from this study, in a paper format ahead of 

submission to a peer-reviewed journal; written in BMJ Open format. The protocol, 

outlining the full study rationale and methods can be found in Appendix 2.1.  
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The study paper refers to the RePROM (Renal electronic Patient-Reported Outcome 

Measure) pilot trial (ISRCTN12669006) and two publications outlining this research 

study which were co-authored by the author of this thesis, which can be found in 

Appendices 5.1 and 5.2. They are cited below: 

 

(Appendix 5.1) Kyte D, Anderson N et al. (2020) Development of an electronic patient 

reported outcome measure (ePROM) system to aid the management of patients with 

advanced chronic kidney disease Journal of Patient-Reported Outcomes 

https://doi.org/10.1186/s41687-020-00223-8 

 

(Appendix 5.2) Kyte D, Anderson N, Bishop J, et al. (2022) Results of a pilot feasibility 

randomised controlled trial exploring the use of an electronic patient reported 

outcome measure in the management of UK patients with advanced chronic kidney 

disease. BMJ Open 2022;12:e050610. 
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5.2 ABSTRACT  

5.2.1 Objectives  

The use of electronic patient-reported outcome (ePRO) systems to support the 

management of patients with chronic kidney disease is increasing. This mixed methods 

study aimed to comprehensively identify existing and developing ePRO systems, used 

in nephrology settings globally, ascertaining key characteristics and factors for 

successful implementation. 

5.2.2 Study design  

ePRO systems and developers were identified through a rapid scoping review of the 

literature and contact with field experts. Developers were invited to participate in a 

structured survey, to summarise key system characteristics including: (i) system 

objectives; (ii) population; (iii) PRO measures used; (iv) level of automation; (v) 

reporting; (vi) integration into workflow; and (vii) links to electronic health 

records/national registries. Subsequent semi-structured interviews were conducted to 

explore responses. 

5.2.3 Setting and participants 

Eligible systems included those being developed or used in nephrology settings to 

assess ePROs and summarise results to care providers. System developers included 

those with a key responsibility for aspects of the design, development, or 

implementation of an eligible system.  
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5.2.4 Analytical Approach 

Structured survey data was summarised using descriptive statistics. Interview 

transcripts were analysed using Codebook Thematic Analysis using domains from the 

Consolidated Framework for Implementation Research.  

5.2.5 Results 

Fifteen unique ePRO systems were identified across seven countries, ten system 

developers completed the structured survey and seven participated in semi-structured 

interviews. Despite system heterogeneity, reported features required for effective 

implementation included early and sustained patient involvement, clinician 

champions, and expanding existing electronic platforms to integrate ePROs. Systems 

demonstrated several common features, with the majority being implemented within 

research settings thereby affecting system implementation readiness for real-world 

application. 

5.2.6 Conclusions 

There has been considerable research investment in ePRO systems. Study findings may 

accelerate the implementation gap between research and practice by outlining key 

system features and factors to support the successful implementation of ePROs in 

routine kidney care. 
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5.2.7 Key Words: 

Nephrology, Chronic Kidney Disease, Haemodialysis, Patients Reported Outcomes, 

Electronic Patient Reported Outcomes, Health Related Quality of Life 

5.2.8 Article Summary 
 

Strengths and limitations of this study  

• This study summarises for the first-time characteristics of ePRO systems used 

globally to support the management of chronic kidney disease (CKD). 

• The mixed methods approach offered a greater understanding of the barriers 

and facilitators of ePROs implementation, supplementing survey findings on 

key system characteristics. 

• The review was restricted to English language publications of ePRO systems. 

Therefore, it is possible that potentially relevant publications published in other 

languages were excluded.  

• It is possible that other ePRO systems that could be used in nephrology settings 

were not identified by this study.  
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5.3 INTRODUCTION  

Patients at all stages of chronic kidney disease (CKD), and particularly those 

undertaking kidney replacement therapy, experience a high symptom burden and 

often report diminished health-related quality of life (HRQOL) (1-3). However, some 

symptoms remain under-recognized and unalleviated, leading to increased patient 

burden (4). HRQOL, is not only an important outcome in itself, it is associated with 

clinical outcomes such as healthcare utilisation and mortality (5). Symptom burden and 

impact on HRQOL can be assessed through the use of patient-reported outcomes 

(PROs), defined as “any report of the status of a patient’s health condition that comes 

directly from the patient, without interpretation of the patient’s response by a clinician 

or anyone” (6). PROs assessing the impact of CKD and associated treatments can be 

collected electronically (ePROs).  

With the increase in telemedicine, accelerated by the COVID-19 pandemic (7, 8), the 

collection of ePROs has increasing significance.  Web-based systems and ‘bring your 

own device’ schemes offer patients new ways to report symptoms, function, and 

HRQOL; they can report PROs in ‘real-time’ from home or in clinic prior to their 

consultation. Such use could assist in the management of symptoms, whilst ensuring 

that healthcare resources are used effectively to maximize impact (9).  

There is increasing evidence, particularly from oncology, that ePROs are cost-effective 

(10), can facilitate shared-decision making, promote self-management, improve 

symptoms and HRQOL, reduce unplanned hospitalisation and enhance long-term 

outcomes including survival (11-14). In contrast to paper-based collection, ePRO 
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systems offer enhanced ease of use and reduced burden, increased user satisfaction 

and lower rates of missing data for both patients and clinicians (15-18). 

The evidence around implementation of ePROs in nephrology is growing. Studies from 

North America demonstrate the feasibility of ePRO collection in haemodialysis (HD) 

settings (16, 19, 20) and the Australian SWIFT (Symptom monitoring With Feedback 

Trial) study (21) and Canadian EMPATHY study (22) are cluster randomised controlled 

trials exploring  the usefulness of integrating PRO assessments in the clinical 

management of patients receiving HD. In advanced CKD populations, the RePROM 

study in the UK piloted the use, and established feasibility, of an ePRO for remote 

symptom monitoring in real-time (9, 23) (see Appendix 5.1 and 5.2), whilst the 

AmbuFlex telepro system is used in practice to manage renal follow up in Denmark 

(24, 25).  

With this growth of ePRO system research and implementation in CKD globally, there 

is an opportunity to explore the key characteristics associated with successful 

implementation to support widespread adoption. Therefore, the objectives of this 

study were to (1) comprehensively identify ePRO systems for CKD, including those 

under development, (2) to explore system characteristics including methods of 

administration, levels of integration into existing workflow and electronic health 

records (EHR) and the reporting of ePROs to manage patient safety. 

The overall aim being to provide a comprehensive classification of core factors which 

contribute to successful implementation of ePROs in nephrology, including common 

facilitators and barriers. 
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5.4 Study Design  

5.4.1 Methods  

This was a three phased study which used mixed methods: 

Phase 1 comprised a rapid scoping review identifying ePRO Systems and corresponding 

developers (26). Eligible systems were those used in nephrology practice (excluding 

acute kidney injury) including related treatment areas (e.g., dialysis units), that 

assessed PROs electronically and provided a summary of the patients’ responses to 

their care provider. Eligible systems from any country were included, in routine use or 

under development/study. A system developer could have a clinical or non-clinical role 

but must have carried key responsibility for aspects of design, development, or 

implementation of an eligible ePRO system. Systems were identified through 

publications in English, including conference abstracts and grey literature, using ‘pearl’ 

and ‘snowballing’ methodology, i.e., searching from known key references and 

checking reference lists.   (27-29). Field experts were consulted. Data from these 

publications were used to create a structured survey exploring key system 

characteristics. 

Phase 2 involved survey administration via an online survey platform Smart Survey TM 

(www.smartsurvey.co.uk) piloted prior to use. System developers were invited to 

participate via email. The survey focused on system design and software features, 

integration of e-PRO collection and reporting in clinical care (see Appendix 5.3).  

Phase 3: Optional follow up semi-structured interviews were undertaken online via 

videoconferencing software with survey participants, or a suitable team member 



178 
 

nominated by the original survey respondent. The purpose of these interviews was to 

expand on survey responses and allow more detailed system/organisational enquiry. 

All follow up interviews used a piloted study-specific topic guide (see Appendix 5.4) 

5.4.2 Analysis 

Data derived from the Phase 1 review was abstracted and charted, and descriptive 

statistics from the Phase 2 structured survey were tabulated. Analysis of Phase 3 

interview data was undertaken using Codebook Thematic Analysis (30, 31) and the 

domains from the Consolidated Framework for Implementation Research (CFIR) 

(Figure 1). The CFIR is a determinant framework that can be used to identify and 

delineate contextual factors (i.e., barriers or facilitators) that influence the outcome of 

implementation efforts. (32, 33). Computer Assisted Qualitative Data Analysis Software 

CASDAQ (QSR NVIVO 12 (34)) was used to facilitate qualitative data analysis. Thematic 

analysis using a framework approach was chosen to systematically identify and analyse 

patterns of meaning within data, with the aim of highlighting the most salient features 

(30). The CFIR was used to gain insight into the overall effectiveness of the ePRO 

systems and associated implementation strategies. It is possible to rate constructs 

using the CFIR to undertake organisational comparison via Qualitative Comparative 

Analysis (QCA) (35). Due to the heterogeneity of systems, their context and stage of 

development, there was a danger of oversimplifying complex, dynamic descriptions of 

implementation processes and contexts so an aggregated data approach was not 

taken. 
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5.4.3 Patient and Public Involvement (PPI) 

Patient partners were involved in the design of this study, and co-authored the final 

manuscript; where they specifically highlighted the importance of ensuring ePROs do 

not exacerbate existing health inequalities due to digital poverty (lack of digital access 

or skills) and health data poverty: which has been defined as the inability for 

individuals, groups, or populations to benefit from a discovery or innovation due to 

insufficient data that are adequately representative (36). 

5.5 RESULTS  
The review identified 15 ePRO systems across seven countries: Canada n=4, United 

States of America n=3, United Kingdom n=4, Denmark n=1, France n=1, The 

Netherlands n=1, Australia n=1 (Table 1). Ten system developers responded to the 

survey request (66% response rate). System developers held varying academic and 

clinical academic research posts, all demonstrating outcomes methodology expertise. 

Key responsibilities ranged from funding acquisition and stakeholder engagement, to 

overseeing system development, piloting, and evaluation. Seven developers agreed to 

a follow up semi-structured interview: one expert delegated this task to a member of 

their study team. 

5.5.1 Key system characteristics 

Table 2 outlines characteristics of surveyed systems and figure 1 illustrates system 

objectives. The most common primary objective was symptom management 

associated with CKD and/or renal replacement therapy by HD. However, systems were 

implemented across kidney disease stages and treatment modalities (see Table 1). A 

key secondary goal was the identification of psychosocial problems. Aggregate uses of 
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ePROs for benchmarking or commissioning of services were not common; one system 

collected satisfaction with care data (37), and two others assessed quality of care (21, 

38). There was variation in funding source; academic (40%), government (30%) and 

charitable funding (30%), with 70% of systems being developed in the last five years. 

Half of the systems were developed in-house by local informatics teams, with the rest 

reporting collaborations across sectors with registries and technology companies. 

Systems allowed ePROs to be completed in different settings; the most common 

setting for completion was hospital clinic (80%). Only one system could be accessed by 

primary care (38).  

One surveyed system had been implemented into routine practice, Ambuflex (25); all 

other systems were at varying stages of development with most having conducted 

pilot/feasibility testing. Two identified systems were being evaluated within a cluster 

randomised controlled trial (21, 22), while another was being evaluated in a co-

designed demonstration trial (38) (see Table 1). Tablet was the most popular mode of 

administration. Two systems offered a clinic-based kiosk facility (25, 39). Training was 

available or planned for clinical staff in all systems but focused largely on system 

access and functionality. Seven systems had developed training materials for patients 

and four for administrative staff. Four systems had patient education material 

administered within the system, only one of these linked self-management guidelines 

to scores (9). Systems were evaluated by various means including formative research 

(57.1%), progress-focused evaluation concurrent to implementation (57.1%) and 

retrospective evaluation (14.3%). Patients were involved in evaluation strategies, 

influencing changes to content/order of measures, timing and frequency of 
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administration, improved data visualisation to show trends and the addition of 

symptom guidance. Only 60% of systems were currently linked with the EHR. 

5.5.2 Data collection and assessment 

Table 3 summarises key data collection functions. Half the developers reported using a 

newly developed PRO measure, either completely new or a mix of existing tools. Only 

three systems had ePRO availability in languages other than English (20, 21, 39, 40), 

although several developers reported plans for future translations, dependent on 

funding. There were a mixture of mechanisms to remind patients to complete their 

ePROs, with email (50%) and verbal reminders (50%) being most popular. Reminders 

were seen as the best way to avoid missing data (55.6%), but some systems offered a 

save and return function. 

5.5.3 System reporting 

Table 4 outlines system reporting features. Frequency of reporting was varied, with 

most common timing of assessment being prior to a clinical assessment (40%). 

However, some systems did have set time points ranging from one to six monthly. Two 

systems allowed patients to complete as required (9, 39). 

All systems allowed patients and clinicians direct access to ePRO results or summary 

reports. Doctors (44.4%) and nurses (55.6%) were responsible for initial review and 

action of results. Follow-up (face to face, virtual, telephone) was largely dependent on 

scores. Electronic PRO reports contained current scores (summary and individual 

scores) in 70% of systems, 80% presented longitudinal changes and 40% offered cut 

scores (low, medium, high). One system was part of an overall dashboard with the 

option for patients to combine ePRO scores with lab values in a graph (38). In terms of 
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data visualisation, graphical presentation was most popular (80%) with 50% of ePROs 

using colour coding to highlight significance of scores. Less frequently used approaches 

of score presentation were tables (30%), numerical scores (30%) and emoticons (10%). 

Assistance with interpretation within the report was uncommon, but 30% of ePROs 

had developed a safety alert system dependent on respondent scores (9, 20, 25). Two 

of these systems could produce real-time alerts directly to clinicians (9, 20), while the 

AmbuFlex system keeps track by giving patients a red and yellow status and non-

responders, who are presented to clinicians on an alert list (25).   

5.5.4 Follow up interviews 

Semi-structured interviews were carried out with seven ePROs developers, which 

allowed clarification of survey responses and explored the development process, to 

identify contextual factors working for and against implementation.  Analysis of the 

interviews generated rich data which are presented in line with the CFIR key domains 

(32). Figure 2 outlines the conceptual framework; Illustrative quotations to support the 

key findings are provided in Box 1. Although presented in a linear fashion, the five 

domains and their respective constructs together provide context for implementation. 

A. Intervention Characteristics: Factors associated with design and quality 

of the intervention, including how intervention is perceived. 

 

Analysis highlighted the heterogeneity of the systems. However, developers agreed 

that systems need to be flexible, responsive, and follow an iterative development 

strategy that involves a process of refinement and evaluation using stakeholder 

feedback. All interview participants felt that their systems would need future 
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refinement, whether simple adaption to increase language availability or more 

complex programming to allow real-time symptom alerting or provision of self-

management tools. Knowledge of context (population and setting) and purpose of 

ePRO data collection should be clearly defined and communicated to all stakeholders 

including patients. Developers acknowledged that the evidence base of the benefit of 

ePROs is less mature in nephrology than other clinical specialities. However, 

participants indicated ePROs could deliver a relative advantage over current care 

delivery: improving communication, supporting symptom management, enhancing 

self-care and shared decision making, with potential to reduce healthcare utilisation. 

However, all participants recognised the challenges, particularly of clinician 

engagement. They cited clinician anxieties around potential increases in workload and 

attendance to symptoms and problems unrelated to kidney disease. Consequently, 

several developers chose not to include real-time safety alerts associated with severe 

symptom reports. 

Several systems used currently available infrastructure, utilising existing platforms, 

registries, and validated measures. Whilst this offered the advantage of existing 

expertise and reduced cost, this was offset by restrictions on local adaption and global 

comparability due to lack of harmonisation. 

B. Outer Setting: the wider societal, economic, and organisational context  

 

Developers all reported that their ePROs system programs had been impacted and 

delayed by the COVID-19 pandemic. Several developers reported that key staff 

including informatics teams reprioritised activity and had less availability to support 
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ePRO implementation. However, they stated that the rapid shift to virtual 

consultations and the recognition of the potential impact of ePROs in managing care 

and particularly outpatient planning invigorated interest in ePROs. 

Developers highlighted the importance of partnership and collaboration – across 

clinical, academic, and commercial organisations. Registries were seen as an ideal 

collection platform. However, developers indicated multi-organisational approaches 

could lead to competing interests and governance issues that can cause delays.  

 Developers acknowledged the value of integration of ePROs directly into the EHR, but 

not all systems had this functionality. Some still required manual entry, which was 

reported as time consuming, costly and would not support real-time care. Many 

systems were standalone in nephrology secondary care, meaning data would not 

‘follow’ patients across care settings and therefore could not be used to manage 

transition of care needs. 

C. Inner Setting: the structural and cultural contexts around where the 

implementation will take place 

 

Developers suggested the potential unintended consequences of ePRO 

implementation included further widening of health inequities, due to inadequate 

accessibility to digital devices, variable digital competence, and lack of inclusivity 

caused by poor availability of systems in multiple languages or failure to assess cultural 

compatibility. Some developers were investigating such outcomes in particularly 

vulnerable groups, e.g., elderly, ethnic minorities.  
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Some developers cited the continued prevalence of biomedical models of care, despite 

general acceptance of the need to move to person-centred care, as a barrier to ePRO 

implementation. They indicated approaches for shifting ‘power’ to patients by focusing 

on patient understanding of ePROs and involvement at all stages of design and 

implementation, along with patient peer support to counteract cultural barriers. 

Doctors were the professional group most often involved in review and action of ePRO 

responses, but several systems directed ePRO scores to nursing staff or physician 

assistants as the initial handler. Resources needed to be available to allow the 

engagement of the wider multi-disciplinary team including supportive and 

rehabilitation services. 

While clinicians were largely receptive to ePROs, workflow compatibility was seen as 

crucial to uptake, and this was reflected in the preference for a focus on symptom 

management as primary objective of capture. Several systems included free text 

options to report symptoms or problems and clinicians needed reassurance that this 

would not significantly impact workload. Participants reported that pilot study data 

suggested free text responses did not adversely increase workload but provided 

another mechanism for patient/provider communication, likewise with initial data on 

use of symptom report alerts.  

D. Characteristics of Individuals: Factors associated with individuals 

involved in implementation 
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Participants discussed the importance of measuring outcomes which matter most to 

patients but emphasized the hypothetical danger of over digitising the patient 

experience, meaning that clinicians risk responding to scores alone rather than 

listening and connecting with the patient to further interpret ePRO data. Several 

participants looked forward to a future when ePROs might be given similar status to 

other forms of medical data. They noted clinicians frequently discuss burden 

associated with the collection and use of ePROs but did not consider similar factors 

associated with non-essential blood or invasive tests. 

Developers reflected on the varied ability to deal effectively with responses, both at an 

organisational and individual level. They recognised the heavy and complex workload 

within the speciality, and while some systems offered management guides or further 

resources, participants were not all in favour of prescriptive treatment decision 

algorithms, some preferring to allow the exercise of clinical judgement. 

E. The Process of Implementation 

 

Systems were in different stages of planning, development, and feasibility to assess 

implementation and some were part of wider programs of research. A pragmatic 

approach to implementation was often described: for example, measures were chosen 

according to what was already being used and what patients would be prepared to 

complete. Existing platforms that had been previously assessed for governance and 

regulatory compliance were exploited. Implementation readiness for use in routine 

care was affected by most systems being investigated outside a real-world context. 
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Sustainability was an issue: future planning would need to include activities 

undertaken by research personnel including administration tasks, completion support 

and training. Long term IT and informatics support needs to be factored into costing 

for maintenance and adaption. 

All developers stated the importance of patient involvement at all stages and outlined 

different ways patients had offered input and insight from co-design/production to 

research participation in usability testing. Staff dedicated to engagement were useful, 

ensuring extended community groups were involved. 

Training associated with the education and knowledge needed to support ePROs 

appeared to be under-developed when compared to other aspects of system design. 

Several developers stated that training resources were in development and current 

iterations focused predominantly on how you use the system and did not extend to 

interpreting or actioning responses. It was recognised that training was time 

consuming and needed to be ongoing. 

5.5.5 Overarching themes: Barriers and Facilitators to effective 

implementation 

 

Across all CFIR constructs, analysis identified potential barriers and facilitators. Key 

barriers included the culture associated with biomedical models, variable clinical 

engagement particularly from doctors, and governance issues. Participants suggested 

facilitators included the development of patient driven systems, utilisation of clinical 
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champions who need both time and belief to promote the system, and developing 

existing resources where adaption was possible. 

5.6 DISCUSSION  

 

This review summarises available data on the features and implementation facilitators 

and barriers of 15 nephrology specific ePRO systems used across seven countries.  

The majority of systems prioritised symptom management associated with underlying 

CKD (70%) or treatment (50%), over other potential uses of ePROs such as 

benchmarking and commissioning (see figure 1). While some systems were designed 

to collect ePROs across stages of kidney disease and treatment modalities, patients 

undergoing HD were the most common population for ePROs use. According to recent 

reviews, patients with CKD report between 56-68 common and/or severe signs and 

symptoms, with the exact symptom burden often determined by stage of disease and 

treatment (3, 41). Participants in this study reflected that management of symptoms 

was a good primary objective on which to concentrate early implementation efforts, 

with capability to add additional functionality and use in the future. 

5.6.1 Stakeholder involvement 

Our study has highlighted the increased development of nephrology ePROs in the last 

five years, with all developers reporting positive and negative effects of the COVID-19 

pandemic. While there were delays to implementation due to reprioritisation of 

activity, the increased drive to deliver patient centred care via telemedicine has 

enhanced attention on ePROs. 
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To deliver person-centred care it is necessary to focus on what matters to patients, 

and correspondingly patients must be involved in determining which health outcomes 

to measure (42). All the surveyed systems had involved patients in aspects of 

development, including evaluation. Patient and public involvement (PPI) is a 

prerequisite to inclusive and equitable PROs research (43) and the meaningful 

involvement of patients in ePROs implementation programs is crucial to effective 

uptake (44). Well-established PPI groups, reflective of the total population, can offer 

advice on measure choice, language requirements and support resources. Patient 

input in design of software features including reporting and data visualization can 

ensure data is interpreted correctly (45) using various devices such as graphs, 

emoticons and heat maps (46, 47). Patient ‘navigators’ can offer health literacy and 

communication peer support for successful digital completion (48). 

While important contributors to ePROs implementation are quality assurance, 

governance, informatics, and information technology departments, any successful 

ePROs system will need effective clinician ‘buy in’. This study identified this as a key 

challenge, particularly from those clinicians not involved in ePROs research. Clinical 

staff state they are anxious about disruptions to already tight workflows and while 

ePROs are seen as a useful conversation starter, clinicians fear ePROs lack clinical 

utility for decision making, citing the current lack of empirical evidence on the benefits 

of using this data in nephrology (49, 50). There is a need for research to improve the 

evidence-base of ePRO use at individual and aggregated levels of kidney care (51), 

including studies which employ cluster designs and utilise techniques to maintain 
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allocation concealment (52). Studies included in this review are going some way to 

provide this evidence.  

Developers described utilising the assistance of ‘clinician champions’; individuals with 

both the time and influence to drive ePRO implementation. These champions would 

encourage clinicians to view ePRO scores as key health data, in the same way as a 

biomarker or a lab test, to manage care. 

Studies have highlighted tension from clinicians in their ability to respond to ePROs, 

whether due to workload or belief that their scope of practice should be confined to 

matters related to nephrology (50, 53, 54). Some clinicians indicate they are more 

comfortable assessing, rather than actively managing, psychosocial symptoms (39). 

While holistic care is advocated within kidney care, it is not necessarily supported 

within the system and multidisciplinary approaches and further training in managing 

mental health problems is needed (55). Although research from other specialities 

suggests patient encounters using ePROs do not take longer (56), studies on workflow 

changes and impact are required.  

5.6.2 Real-world implementation 

A shift to implementation science for guidance on how to promote adoption, enhance 

readiness and optimise use of ePROs in real-world settings will also identify any 

unintended consequences of use. These include exacerbation of health inequalities 

and potential over digitisation of the patient experience in an already highly technical 

speciality (57, 58). 
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Many groups who are already subject to disadvantage and worse health outcomes are 

also subject to digital exclusion (59). Flexible systems enhance accessibility, offering 

patients’ choice on time, frequency, mode of administration and place of completion. 

Electronic PROs are commonly completed in a healthcare facility via tablet, where 

completion support is available. However, onsite completion may impact workflow 

and support assistance from research staff will need to be factored into sustainability 

plans. Home completion may need to be incentivised and alternative means of 

completion should be offered as required i.e., voice response systems, hardcopy by 

post, following assessment of local population needs. Combinations of digital inclusion 

approaches are likely needed, to support patients with the digital and health literacy 

skills required to negotiate both their electronic health records (EHR) and any 

corresponding ePRO data (60) and offer access to hardware (43, 59). Evaluation of 

current ePROs systems should investigate whether ePROs are excluding already 

disadvantaged groups or if these groups might benefit through access to remote follow 

up; perhaps saving money from reduced transport and time off work costs. 

While most systems offered or were developing self-management guidance for 

patients, a minority offered guidelines for health professionals in the form of 

treatment algorithms or decision tools based on patient scores. Effective training 

needs analysis at the planning stage is crucial to assess the support needed by the 

multidisciplinary team to respond to ePROs. Generally, systems were being developed 

iteratively, with training and support materials being developed or expanded after 

launch and this may be counterproductive to early and sustained engagement from 

clinical teams. 
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A pragmatic approach was adopted by developers, recognising the need for flexible, 

iterative systems capable of capturing and giving responses in real time, to meet needs 

of local population. Three systems had chosen to collect data via an existing national 

renal registry (21, 61, 62) and while this existing infrastructure supports secure 

collection, transfer and display of ePRO data with advantages for scaling up, this has to 

be offset against overall registry priorities and functionality; i.e., it may not be possible 

to offer real-time responses without local adaptions. 

5.6.3 Areas for future research 

Data linkage is central to multiple usages and harmonisation of collection platforms 

and associated measures will support this. Integration of ePROs within the EHR can 

offer ‘one stop’ access for clinicians and patients, if given access. Extended accessibility 

across healthcare providers would allow long-term monitoring across the kidney care 

continuum; none of the systems currently have this level of functionality.  

New technologies, such as computerized adaptive tests (CATs) offer sophisticated 

measure delivery using algorithms based on item response theory to personalize 

ePROs for patients. CAT based measures are shorter, more accurate, and efficient (63). 

None of the reviewed systems were currently using CAT administration, however, 

several developers reported this was where they saw the future of ePROs and were 

actively researching this area; a renal specific item bank and associated CAT is 

currently being developed for use in the UK (64).  

There has been considerable research investment in the development of ePROs to 

measure CKD symptoms and HRQOL. The next step is to accelerate the 
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implementation gap between research and practice; this study supports this objective 

by outlining key system features and exploring factors to optimise the delivery ePROs 

in routine care settings within nephrology. 
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Box 1: Example illustrative quotations 
Intervention 
characteristics 
 

‘huge variety of different PROMs available but no single PROM measured 
even 50% of the symptoms that were reported by the population. So I think 
that kind of sends a clear message that maybe there’s a gap here for a 
PROM that’s maybe a bit more comprehensive that meets patient’s needs.  
But of course, the challenge of that is you don’t want to make it too long or 
burdensome.’ (01) – Heterogeneity of measures 
 
‘the main learning is that if we want to make ePRO collection a success in 
renal or in any other specialty, we need to find concrete decisions or 
concrete situations where ePRO information really adds value. My learning 
is that just coming ePROs as a concept and saying, ‘Now we’re going to 
collect this data for anything,’ I think that’s not the way to go ‘(09). 
Importance of context and purpose 
 
‘It’s a huge investment to make ePROS part of a registry and create that 
extra platform, and so we need to really provide the evidence that it’s going 
to work before we just outlay everything, don’t we?’ (010) – Evidence of 
impact & benefit 
 
 
 

Outer setting  
 

‘The way we designed the study was that we had intentionally iterations 
planned. We start with a certain package, then look at what works and 
what doesn’t work and then add stuff. So related to what I said at the 
beginning, I think we started off with focusing on the patient side of things 
but acknowledging that we would need to do something to improve clinician 
engagement later on. So, I think I’ve always envisaged that being part of the 
later iterations, but we never got there because the study got paused 
halfway through the second wave’ (09) – Impact of COVID 
 
‘It’s really like hospital IT department, we kind of conceived of them as like a 
vendor who we were purchasing their services to launch something, which I 
guess is good, really wanted to be full partners, but that means they brought 
in their whole ideas about what informatics kind of launches should be like 
and this stuff. Which they were included in the co-production from the very 
beginning, which was good, but that relationship still isn’t totally as good as 
it could be and so that’s a challenge too……. there’s always sort of push and 
pull on the priorities (02) – Partnerships and competing interests 
 
‘we were really planning to use this existing framework because this 
platform is integrated and linked to the local EPR and so once patients 
complete the questionnaires, their scores are displayed for the team’ (04) – 
Data linkage 
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Inner setting 
 

 

‘And that was one thing that we had thought of going into it, was that any 
time you have a new sort of feature that’s going to be in the clinic, it can 
actually exacerbate disparities because the patients who are most ready to 
benefit from that, who are already doing the best probably will, right? And 
so now they’ve got this new thing that they can use and the patients that 
are already doing worse or have the most challenges or barriers, that’s just 
another thing that they’re not going to be able to take advantage of…’ (02) 
– Accessibility and inclusivity 
 
‘I think giving the people in these units the opportunity to fill out a survey in 
their own language also then increases the inclusivity of the trial’ (010) - 
Accessibility and inclusivity 
 
But they [patients] did use words like feeling empowered to be a partner in 
the discussion.  And obviously bringing up things, they had permission to 
bring things up and so it would be easier to start a conversation on mental 
health for example ‘(012) – shifting power to patients 
 
And if I was going to do it over again, I would have taken all the emphasis 
off the clinicians, and I would have put it on the patients. I would have 
educated the patients. I would have told them how they could use it. 
Initiating discussion with the clinician. Giving it to them to share with their 
clinician or, like I would have turned the tables (03) – shifting power to 
patients 
 
‘They [clinicians] felt that when you have the ePRO data in advance of a 
consultation it allowed them to focus in on the really important aspects 
around patient symptoms from the outset so maybe more efficient use of 
time’ (01) – fitting into workflow 
 
 

Characteristics 
of individuals 
 
 

‘we also want to link the whole assessment to response pathways, both self-
management support for patients and decision support for the professional 
teams’ (04) – Ability to deal with responses 
 
‘But I think what I'm resisting is the, to quote Foucault, which is about the 
technology of self which is going to put it in a box. And say, this is not so 
bad, this is okay. This is a screaming alert and so the screaming alert gets all 
of our attention and all of sudden we’ve ‘technologicalised’ a life. And we 
don’t want to do that so, I'm worried about moving to the technological 
simplification of something that isn’t simple……….Yes, particularly in our 
context right, particularly where we see high technological dependence 
primarily in the nursing role…’ (03) – Danger of digitising the patient 
experience 
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Process 
 
 

‘so the registry is a really important tool. We have this huge platform where 
we collect this information and it’s already put in there in real time for the 
most part’ (010) – Pragmatic approach 
 
‘The patient advisory group was really important especially during 
development.  There are a number of times where we sort of went in with a 
plan and for the intervention, for the ePRO and we changed our plans based 
on what they were telling us in terms of how this would actually work in 
practice’ (01) – Importance of patient involvement 
 
‘They got face-to-face training because they needed to understand the 
system really well and they needed to be able to explain what certain things 
meant. We did train nurses but that was more in groups. We maybe joined a 
multidisciplinary team meeting or a team meeting for the nurses in the 
morning, explaining where they could find the results’ (09) – Value of 
training 
 
‘I guess the sustainability is the question because you can envision training 
and so-called patient [involvement] at the launch of this initiative and 
hoping that it will be cascaded down further and sustained but probably 
some kind of ongoing training or at least continuing education in services for 
nurses is going to be necessary. That’s also part of a sustainability plan. It 
needs to become part of the quality systems (04) – Sustainability 
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Box 2: Key priorities for successful implementation 
Macro level priorities 
(National) – formation of 
national collaborative 
groups to promote 
equitable and sustainable 
uptake of ePROs systems 
that have multiple 
application 
 

Harmonisation of collection platforms e.g., National Registry – 
allowing data linkage to other healthcare settings i.e. primary 
care 
Harmonisation of measures (including item banks) 
Harmonisation of methods of interpretation and analysis metrics 
High quality research to demonstrate empirical evidence of 
benefit  including real world evaluation 
Continued research on psychometric properties and 
interpretation of measures 
Investigation of new technologies i.e. CAT 
Endorsement of key guidelines such as the PCORI Users’ Guide 
to Integrating Patient-Reported Outcomes in Electronic Health 
Records (1), ISOQOL Implementing PROs in clinical practice (2) 
and the ISPOR Validation of Electronic Systems to Collect 
Patient-Reported Outcome (PRO) Data Recommendations (3). 

Meso level priorities 
(organisational) - key 
contributors to include 
clinicians, patients, carers, 
IT, informatics, QA, 
governance departments -   
Local systems specificity to 
maximise implementation 
and minimise effects on 
workflow   

Involve all stakeholders – define and communicate key system 
objectives 
Use flexible system design to facilitate local, regional and 
national compatability 
EHR compatability 
Allow varying modes of administration, including paper 
Reminders – varying forms (email, app alert etc.) 
Alert systems – develop pathways and algorithms for action that 
compliment workflow 
High levels of automation to reduce workload 
Data collection features – need efficient, easy user experience 
Easy to access, save, submit and review 
Optimise data interpretation and visualisation  
Infrastructure support to deliver ‘holistic care’ – treatment and 
care algorithms 
Appointment and support for clinical ‘champions’ 
Patient peer support via ‘Patient Navigators’  
Training packages to support implementations for all users 
Sustained IT support 
Ongoing evaluation programmes 

Micro level priorities 
(Individual)  
Involve all key stakeholders 
and undertake meaningful 
PPI activity to ensure 
ePROs are accessible and 
inclusive for population 

Identify local needs i.e., language availability requirements 
Provide support for those with poor health or digital literacy 
(need an assessment of needs) 
Optimise accessibility – allow onsite completion via kiosk or 
tablet, enable ‘bring your own device’ 
Evalution by patients to ensure systems are not over-digitising 
the patient experience by not discussing responses with 
individuals. 
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Appendices for Chapter 5 
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6.1 Introduction 

This final chapter summarises the principal findings of this PhD thesis. It offers an 

examination of the implications of these findings, the strengths and limitations of 

inquiry and recommendations for future research. It draws together a range of original 

research to discuss both how ePROs are, and could be, used in the management of 

patients with ESKD requiring HD. It summarises findings on how ePROs might be 

effectively implemented in HD settings to support safe, high-quality care; by offering 

views on potential measures, existing and emerging ePRO systems and priority areas 

for future investigation. It concludes with a comment article published in Nature 

Reviews Nephrology by the thesis author that offers a perspective on the fact that 

while considerable research and investment have focused on the use of ePROs in 

nephrology, systematic collection of ePROs to inform the care of patients with CKD 

remains sporadic, suggesting a change in culture is needed to encourage their wider 

adoption in clinical practice (1) . Together, the findings from this thesis can offer 

guidance on optimising the use and implementation of ePROs in the management of 

patients with ESKD requiring treatment with HD, to promote quality of care and safety. 

6.2 Summary of principal findings 

The narrative review was published as a perspectives article reproduced in Chapter 1. 

This paper provided a summary of the use of PROs data in HD settings including 

research, highlighting recent developments, gaps in the field and areas for future 

research (2). In terms of use in research settings, Chapter 1 highlighted that PROs use 



223 
 

in HD trials is uncommon, with a focus on surrogate rather than patient-reported 

outcomes such as phosphate concentration  (3) and that trial design can be deficient 

(4). A recent review by Tong et al (2022) on patient-centred trial design in nephrology 

has indicated that this remains the case (5). This review emphasised the need for 

meaningful and impactful patient involvement in trials; from agenda setting and 

prioritisation to study design, implementation and evaluation, to ensure that trials 

generate evidence capable of addressing kidney patient needs and priorities (5). The 

imperative for high quality, non-tokenistic patient, and public involvement (PPI) and 

stakeholder engagement to inform ePRO use and implementation is further elaborated 

later in this chapter.  

The narrative review also explored the use of PROs in routine clinical practice and 

highlighted the importance of defining the goals and purpose of PRO collection. 

Qualitative research studies were identified as a valuable next step to explore the 

perspectives of clinicians and patients to inform decisions around the operational 

delivery of PROs in HD settings i.e., timing, setting and frequency. Results of this work 

are summarised in chapter 3: Using PROMs during the management of patients with 

ESKD requiring treatment with haemodialysis (PROM-HD): a qualitative study.  

The narrative review stressed the careful selection of PROMs to measure outcomes or 

domains of importance to key stakeholders, particularly patients. This review noted 

that the validated measures that were currently being  advocated for use in HD 

settings (6) may not cover all recommended outcomes which had been included in HD-

specific core outcome sets (COS) (2), and suggested further research was warranted to 
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investigate available validated PROMs and their item coverage, to determine whether 

new tools were required. This potential gap in measurement coverage was explored in 

chapter 4: A scoping review of patient-reported outcome measures used in 

haemodialysis: Are we measuring what matters? 

The narrative review generated findings which indicated there could be considerable 

implementation challenges to using ePROs in routine care; such as dealing with 

interpretation of scores and feedback of responses, while maintaining patient safety 

and patient-clinician relationships, particularly if patient responses were difficult to 

action or address in the HD environment (2). The studies reported in chapters 3 

(qualitative study exploring the perspectives of kidney patients and clinicians on PROs 

use and implementation) and Chapter 5 (mixed methods study investigating ePROs 

systems currently being used or developed in nephrology settings) will add to the body 

of evidence exploring these aspects of ePROs use in kidney care. 

6.2.1 Experience and perspectives of clinicians and patients on ePROs use in 
HD settings 
 

Chapter 3 reports a qualitative study which explored the experiences, views and 

perceptions of patients and healthcare professionals (HCPs) on the collection and use 

of PROs in HD settings. Semi-structured interviews with patients undergoing HD and 

HCPs involved in their care management highlighted the importance of the availability 

of empirical evidence to gain ‘buy-in’ from clinicians, particularly from doctors. 

Participants indicated that ePRO systems needed to be operationally flexible for 

routine functioning if such systems were going to be used to assess individual patient 
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data and aggregate use. Findings from this study resonated with key findings 

generated by the mixed methods study reported in chapter 5: where qualitative data 

derived from interviews with nephrology ePROs system developers appeared to 

concur with patients and HCPs views that any implementation must sit within a wider 

framework of education and support. In chapter 3, patients and HCPs felt that careful 

consideration needed to be given to barriers and facilitators of ePROs implementation: 

including effective leadership, consideration of the role of ‘champions’, effective 

launch plans and ongoing evaluation. Box 1 outlines the common barriers and 

facilitators to ePROs implementation generated following analysis of the qualitative 

data derived from the studies reported in chapters 3 and 5, using the Consolidated 

Framework for Interventional Research (CFIR) as a determinant framework to identify 

contextual factors pertinent to successful ePROs implementation (7). 
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Box 1: Common Barriers and Facilitators to ePROs implementation 

 
Key Barriers Key Facilitators 

Culture associated with 
biomedical models 

Patient driven systems 

Poor clinical and patient 
engagement 

Clinician champions and Peer navigator programs 
Key stakeholder engagement to understand 
context of implementation 

Systems that do not meet needs 
of population 

Patient and public involvement that is meaningful 
and non-tokenistic – to ensure systems are 
inclusive and meet needs of diverse populations 
Responsive, Flexible, simple to use E-Systems  

Data linkage and governance Use of existing platforms, development of 
governance frameworks for ePROs implementation 
and data linkage, reference to best practice 
guidelines 

Conscious and unconscious 
gatekeeping 

Increase the evidence base, improve health 
literacy, education and training on use and purpose 
of ePROs 

Lack of knowledge about ePROs Integration of ePROs education into systems 
Effective pre-launch engagement 

Perceived complexity of ePROs 
implementation 

Use of existing resources on ePROs use and 
implementation, education and training on use and 
purpose of ePROs 

Poor digital and health literacy Completion support and Integration with patient 
education systems, development of multi-media 
PROMs. 

Lack of resources ‘Buy in’ at organisational and national level 
including professional bodies, networking to 
disseminate best practice, use of case-studies 

Ability to deal with responses Adequate resourcing, multi-disciplinary team 
approach, education for both clinicians and 
patients (response algorithms, ePROs 
interpretation guidance, self-management tools) 

 

6.2.2 A scoping review of PROMs used in HD: Are we measuring what matters? 
 

The objective of chapter 4 was to explore whether currently available PROMs used in 

HD adequately cover outcomes/domains recommended in HD-specific COS (8, 9), 

alongside collated data on key measure characteristics such as number of 
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items/domains, scoring, available translations, modes of administration, time to 

complete, recall period and accessibility and permissions. Findings from this scoping 

review offer an increased understanding of COS and instrument alignment and key 

questionnaire delivery characteristics in order to support clinicians and other key 

stakeholders in measure selection. The key findings from this review demonstrate that 

we do not currently have a single PROM which can measure all COS-endorsed 

outcomes, and many assess less than half of the endorsed outcomes.  

It is acknowledged that measure choice will be heavily influenced by the purpose of 

use, preferences of the target population and ease of accessibility and interpretation.  

But using the approach described in chapter 4, measurement choice currently involves 

a trade-off between coverage, measurement length and evidence of adequate 

measurement properties. Based on coverage of COS-endorsed outcomes, the four best 

candidate measures were the CHEQ - CHOICE Health Experience Questionnaire 

(Choices for Healthy Outcomes in Caring for End-Stage Renal Disease) (83 items) (10), 

the legacy long form of the Kidney Disease Quality of Life questionnaire KDQOL™ (134 

items) (11), the KDQOL-SF v1.3 (80 items) (12) and the KDQOL-36 (36 items) (13).  

Clinicians could opt to use the CHEQ-CHOICE, or KDQOL-SF which offer good coverage 

of outcomes but are lengthy and time-consuming to complete, or a shorter measure 

such as the KDQOL-36 which although shorter, offers less coverage. A combination of 

shorter measures might offer good coverage of outcomes but will likely add complexity 

in terms of varied recall times, repetition of items and may ultimately lead to increased 

respondent burden and reduced compliance (14). There is support within the 

literature for the use of the KDQOL-SF and particularly the KDQOL-36 in HD 
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populations based upon their psychometric properties (6, 15, 16), but further 

validation work is required, particularly in English-speaking populations. According to a 

systematic review by Aiyegbusi et al (2017) (6) the KDQOL-SF had strong evidence for 

internal consistency and structural validity and moderate evidence for test-retest 

reliability and construct validity while the KDQOL-36 had moderate evidence of 

internal consistency, test-retest reliability and construct validity.  Ware et al (2019) 

state that the KDQOL and its iterations were developed decades ago and have not kept 

pace with conceptual and methodological advances in PROs measurement, and they 

discuss a new approach to assessing and summarising CKD-specific QOL using 

computer adaptive testing (CAT) (17). New technologies such as CAT offer one solution 

to potentially ease those tensions of coverage and precision with respondent burden 

and are discussed in more detail later in this chapter.  

6.2.3 Electronic PRO systems being used and being developed in nephrology 
 

To inform the adoption and effective use of a complex intervention, such as ePROs, it 

is necessary to consider implementation strategies to optimise uptake and maximize 

adherence. Chapter 3 used qualitative methods to explore and identify the 

experiences and perceptions of patients and HCPs of the key factors, at individual and 

organisational levels, which could assist future prospective implementation efforts. 

Chapter 5 takes this exploration further, using a mixed methods study design to 

comprehensively identify existing and developing ePROs systems which were designed 

specifically for use in kidney care around the world, ascertaining their key 

characteristics and the factors for successful implementation. 
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This review summarised available data on the features, implementation facilitators 

and barriers of 15 nephrology specific ePRO systems in use across seven countries. It 

identified the heterogeneity of ePRO systems but also areas of commonality in terms 

of population focus, chosen measures and key aspects of functionality. The study 

highlighted the importance of stakeholder engagement at all stages of the 

implementation and evaluation process and how a shift to implementation science 

might accelerate moves to use ePROs in nephrology routine care. As well as informing 

key priorities for implementation (see Chapter 5, Box 2 page 214) analysis of the semi-

structured interviews with ePRO systems developers using the CFIR (7), generated 

findings on key barriers and facilitators relevant to nephrology settings (see Box 1, 

page 226).  

6.3 Interpretation and implication of findings 

This thesis has identified several key factors that need to be addressed for effective 

implementation of ePROs into the management of care for patients with ESKD 

requiring treatment with HD. 

6.3.1 Expanding and disseminating the evidence base 
 
Since 2015 there have been several trials external to the UK, largely from oncology 

settings, which have demonstrated that use of ePROs as an intervention in routine 

care settings can lead to improvements in patient-provider communication, care 

satisfaction, survival (18-20), quality of life and symptom control (21), and cost-

effectiveness (22).  In the UK, a research programme to develop and evaluate an 



230 
 

electronic system, called eRAPID, for cancer patients to remotely self-report adverse 

events had less clear signals (23). The primary hypothesis that eRAPID would have a 

significant positive impact on symptom control during chemotherapy (measured by 

FACT-G PWB subscale at 18 weeks) was not confirmed, although improvements in 

symptoms/side effects were seen earlier at 6 and 12 weeks (23). However, the study 

does appear to show a benefit in increased self-efficacy and perception of better 

overall QoL (23). Online reporting did not appear to increase the NHS workload in 

terms of calls or admissions and the cost-effectiveness analysis indicates that the 

eRAPID IT system may be preferred as the more cost-effective option over usual care 

(23). 

 More importantly for this thesis, the RePROM study (pilot feasibility randomised 

controlled trial exploring the use of an ePROs in the management of patients with 

advanced CKD – see Appendix 5.2) showed early indicators of the positive effects of 

ePRO symptom monitoring on healthcare utilisation; exploratory data demonstrated 

patients in the intervention arm reported fewer episodes of healthcare utilisation than 

those receiving usual care (24). A recent review summarising evidence of the impact of 

ePROs on clinical outcomes relevant to the management of chronic diseases, including 

CKD, argues that since most of the evidence they found was derived from oncology, 

that there is an urgent need for similar work in other specialties that care for medically 

complex patients (25). 

In Canada, the Evaluation of routinely Measured PATient reported outcomes in 

HemodialYsis care (EMPATHY) cluster randomised controlled trial is implementing and 
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evaluating the use of disease-specific and generic PROMs which are linked to 

treatment aids for clinicians and patients. In this study the primary outcome was 

patient-provider communication measured using a communication assessment tool, 

with secondary outcomes including patient management and symptoms, healthcare 

utilisation, and estimation of implementation costs (26). A mixed methods study using 

data from the EMPATHY study found the tool showed no significant improvement in 

communication between dialysis units which routinely collected PROs and those which 

did not, indicating that PROM use did not substantially improve patient-clinician 

communication (27). However, semi-structured interviews to explore patients’ and 

nurses’ perceptions of communication in relation to routine PROs suggested reasons 

why this might have been the case; the purpose of PRO use was not always clearly 

understood by patients and clinicians, PROs were not always used as intended despite 

clinician training  and there was a perception of limited value (27). The overall study 

findings run counter to the narrative that PROs could improve patient-clinician 

communication (28, 29)  but highlight the importance of further research into 

validation processes to express what core mechanisms are necessary for PROs use to 

enhance HD communication pathways. These include filling knowledge gaps, on the 

purpose and how to use responses, which eroded perceived value of PROs use (27). 

However, another qualitative study offers insight and practical guidance into how to 

discuss PROM results with patients undergoing HD. Highlighting the importance of 

preparation, time and setting to set up an active, trusting engagement where the 

clinician acted as a guide (30). They acknowledged the importance of feedback and a 
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multidisciplinary approach to responses, while recognising that clinicians might need 

to take more of a leading role when discussing sensitive topics (30). 

Thus, the evidence base for the use of ePROs in nephrology is expanding, including 

methodological studies (i.e., new PROM development and assessment pf psychometric 

properties for new and legacy measures) as demonstrated in chapter 4, and with 

regard to feasibility and acceptability of ePROs seen in chapter 5 (24, 31-36). Yet, there 

is a pressing need for empirical research to improve the evidence base on the impact 

and benefits of using ePROs in nephrology, where currently the evidence is primarily 

theoretical (28). This evaluation void or empirical research gap (37), is currently being 

filled by another cluster randomised controlled trial taking place in Australia; the 

Symptom monitoring WIth Feedback Trial (SWIFT) is monitoring ePROs 3-monthly 

through the ANZDATA national registry, and feedback is given to participants and 

clinicians. The primary outcome of this registry based study is change in HRQoL, as 

measured by EuroQol 5-Dimension, 5-Level (EQ-5D-5L) instrument and secondary 

outcomes include overall survival, symptom severity (including haemodialysis-

associated fatigue), healthcare utilisation and cost-effectiveness (38). In Denmark, 

although the population focus is advanced CKD pre-dialysis, a pragmatic, non-

inferiority, randomised controlled trial is exploring PRO-based follow up in outpatients 

with CKD in order to evaluate the effectiveness of the quality of care, use of resources 

and clinical outcomes including initiation of acute dialysis, hospitalisation and mortality 

(39).  



233 
 

There is continued evidence building in other areas; such as the development of 

conceptual models of the patient experience of CKD (40), review and synthesis of 

common CKD symptoms (41) and exploration of CKD symptom clusters and ePROs (42-

44). Such studies will assist selection of symptoms for inclusion in remote monitoring 

and consequently help prioritise those in need of intervention (41). 

The main reason for the necessity of such evidence is to secure the ‘buy in’ of key 

stakeholders, including decision makers in health authorities and government who 

require this evidence to inform and support future policy decisions, but particularly 

clinicians (45). The qualitative research study reported in chapter 3 found that HCPs 

were unwilling to invest their time or change their practice for an intervention that 

they felt could potentially be a ‘tick-box’ exercise (45) and some doctors were sceptical 

about benefits reported in other specialities, outlined above (45). Such findings were 

reflected in the semi-structured interviews undertaken with ePROs developers in 

chapter 5, who saw the ‘buy in’ of clinicians not actively involved in ePROs research as 

critical for effective implementation. Other studies have also identified that evidence 

of significant impact of ePROs on patient outcomes are required to influence change to 

current practices (46). Evidence from the SWIFT pilot study shows that the active 

engagement of nurses in encouraging and supporting patients during survey 

completion, and clinicians’ prompt action following symptom feedback, were thought 

to improve the uptake and acceptability of ePROs symptom monitoring and 

management (47). However, this is countered by findings from the EMPATHY study 

where nurses sometimes offered a negative presentation of PROs, and researchers felt 

nurses had misunderstood the purpose of PROs collection as standardisation of care 
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rather than individualisation, meaning they and patients did not perceive the value of 

PROs (27). 

One of the key challenges reported by clinicians in Chapter 3 was the perceived 

inability to effectively mediate responses; this could be due to lack of resources, 

expertise (not kidney-related) or lack of available interventions. These concerns are 

reflected in other studies, with HCPs concerned that repeated ePROs without the 

ability to intervene could antagonise therapeutic relationships (47) use of ePROs might 

lead to unrealistic expectations (46) and meaningful follow-up hindered by the lack of 

continuity of care in HD (27). In contrast patients have reported that being given the 

opportunity to discuss their symptoms and HRQOL, even if their condition could not be 

substantially improved, is enough to maintain the patient-clinician relationship, 

provided feedback was given and ePROs completion did not appear to be a ‘tick-box 

exercise’ (45, 47). Secondary analysis as part of EMPATHY trial, demonstrated PROM 

use had the potential to identify and prompt surface management of mental health 

concerns (depression/anxiety), but there were varying opinions on whether this fell 

under the purview of dialysis HCPs, particularly since there were limited available 

mental health resources, limiting management (48). A key finding of that study was 

that although holistic care was promoted, it was not supported by the system (48). 

Findings from this thesis demonstrate that implementation needs to occur alongside 

an educational framework about PROs which also includes further training on chronic 

disease management and multi-disciplinary approaches, termed the ‘information loop’ 

in chapter 3 (45). However, wider conversations about routine PROM use that includes 

mental health assessment and the required infrastructure needed to support such an 
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approach in HD settings are required. Particularly as psychosocial distress is common 

in patients undergoing HD and is associated with poor outcomes including shorter time 

to hospitalisation (49). This is set against a background of current lack of renal 

psychosocial service provision in the UK (50), which is reflected worldwide. Pre-

pandemic there was already a global shortage of allied healthcare professionals, such 

as social workers and psychologists (51-53) and it is likely that the workforce capacity 

crisis has only worsened since the pandemic. 

Appropriate training of HCPs to handle and respond to ePROs needs to be provided in 

order to facilitate integration with existing clinical workflows (54). Silbernagel et al 

(2018) found clinicians and patients in CKD settings had received no previous training 

on PROs use, nor did they instinctively know how to use PRO scores. They identified 

four areas for focus: 1) PROs use and interpretation in clinical practice, 2) Patients 

valuing of, and relationship to, the use of PROs in their own care, 3) Strategies for PROs 

to support multidisciplinary team working, and  4) Routine integration of PROs is a 

fundamental change to practice (55). Such training could be integrated within E-

Systems or standalone; studies suggest modular e-learning with interactive case-based 

examples were effective (56). 

6.3.2 The value of stakeholder engagement 
 
The qualitative components of this thesis have clearly demonstrated the importance of 

effective stakeholder engagement to increase the likelihood of successful ePROs 

implementation. The mixed methods study (chapter 5) highlighted that interested 
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parties included not only clinicians and patients, but also informatics, IT, quality 

assurance and external parties such as commercial application developers.  

Well-resourced PPI in clinical trials, across the all stages of the process from priority 

setting, to study design and dissemination and implementation can potentially 

increase the uptake of interventions and the potential impact on overall outcomes (5). 

For reasons that remain poorly understood, rapid progression of kidney disease is 

higher in patients from minority ethnic groups (57, 58). It is recognised that variables 

between ethnic groups exist at both individual and system levels throughout the 

kidney care system, leading to observable inequalities, indicating a need for culturally 

intelligent policy informed by research to prevent disadvantage (59). For patients from 

ethnic minority backgrounds, religious beliefs, cultural differences, language and 

mistrust may be barriers to discussions surrounding their CKD, care and treatment 

(60). A recent comment in Nature Medicine, co-authored by the writer of this thesis, 

highlights current challenges related to PRO data collection in underserved groups 

including but not exclusive to ethnic minorities, and identifies approaches for greater 

inclusion (61) – see Appendix 6.1. This paper advises consideration of the diversity, 

clinical characteristics and likely co-morbidities, cultural needs and languages, and 

literacy (overall, health and digital) of your population (61). Early engagement, in the 

context of trials, with the regulator to discuss enablers for increased enrolment of 

underserved populations is also advised  (61). There are now significant resources to 

support and maximise effective engagement and involvement with patient and public 

stakeholders, including underserved groups, both at individual and community levels 

(62); highlighting the importance of funding to ensure adequate resources and cultural 
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competency of researchers (63, 64). Feedback to PPI contributors, informing them of 

how and why their input was useful to researchers and the overall research project, is 

seen as key to a reciprocal relationship but is often neglected (65). With regard to 

PROs, there are emerging frameworks identifying ways in which PPI can have a 

meaningful role and contribution to the co-development of PROMs (66), Patient 

partners and other key stakeholders can take a key role in choosing appropriate PROM 

functionalities shown to increase compliance, such as patient engagement features 

which could include an estimation of ePROM completion time, progress bar and/or 

navigation buttons, graphical presentation of PRO data to show longitudinal progress 

data and positive messaging (67).  

6.3.3 Minimising potential undesirable consequences of ePROs 
implementation 
 

The use of a determinant framework (CFIR) to assess those contextual factors which 

can act as powerful forces against implementation in the real world (7, 68), has 

highlighted several potential undesirable consequences of ePROs implementation 

which should be addressed: 

Increasing existing inequalities: Underserved groups may reflect demographic, 

socioeconomic and health status factors relevant to the context and population being 

served (61). In the UK, people from lower socio-economic backgrounds and/or from 

Black, Asian or minority ethnic backgrounds are more likely to experience poorer 

outcomes including faster disease progression (69). The use of measures that were not 

developed, or culturally validated with these populations  (70), as well as barriers to 

ePRO data completion (poor health/digital literacy, access to devices) could further 
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exacerbate inequalities through health data poverty (71) and the preferential use of 

ePROs by the health literate (61). However, further studies are needed to ascertain if 

ePROs use does intensify health inequalities and which populations are most 

vulnerable. A study from the USA reported that ‘computer-inexperienced’ participants, 

who were significantly older, more often men, more often black, and less educated 

than computer-experienced participants, derived more benefit from ePROs (19) while 

a study from Denmark has indicated that socioeconomically advantaged patients were 

referred more often to PRO-based follow-up than socioeconomically disadvantaged 

patients (72). In the UK, preliminary findings suggest that CKD patients who are older 

or from ethnic minorities are less likely to engage with ePROs (73). Similarly, findings 

from both the USA and UK show that socioeconomic deprivation, older age and non-

English language and ethnicity were significant barriers to accessing hospital-based 

electronic health records (74, 75); of relevance if this is used as the platform for ePRO 

collection and feedback. 

In the UK limited health literacy affects 25% of people with CKD which again 

disproportionately affects patients with low socio-economic status and non-white 

ethnicity (76). The ability to access, understand and use health-related information is 

further affected by cognitive decline (77) which is increasingly seen in patients 

undergoing HD, with prevalence rates between 51-76% (78-80). Such factors may 

reduce self-management skills resulting in poorer clinical outcomes (76).  

Whilst there is evidence that health literacy improves outcomes, and consequently 

improvements in population health literacy or increasing access to health services for 

patients with low health literacy may be a means reduce health disparities (81), what is 
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less clear is whether use of ePROs could improve overall health literacy, if 

implemented within a framework of patient education and self-management 

materials. The eRAPID intervention which included detailed severity-dependent advice 

to patients on how to self-manage mild/moderate symptoms associated with 

chemotherapy and when to contact their medical team, demonstrated observable 

improvements in self-efficacy (23). However, the eRAPID intervention was closely 

integrated in the site’s care pathway (23), highlighting the importance of minimising 

disruptions to existing workflow.  

In CKD, the EMPATHY study offered the use of actionable treatment and assessment 

aids developed by expert clinicians and patient partners for the management of key 

symptoms, alongside guidance on local resources and care pathways i.e., referrals. 

Patient facing materials on symptoms and aspects of self-care were also utilised (82). 

The RePROM study offered guidance and advice within the system associated with 

reported symptoms (83). Thereby reducing the burden on patients to find or 

remember advice around lifestyle, medications, and symptoms. It is important that 

patient needs are evaluated, and effective training and support given so that patients 

can understand the purpose of ePRO collection and maximise their usage, highlighted 

as so important by qualitative studies (45, 46). Engaging low literacy patients might 

need further exploration around use of multi-media PROMs (mPROMs) using features 

such as audio, animated gifs, avatars, icons, illustrated response scales and progress 

indicators (84). Supporting patients through the first steps of establishing access to 

their online records is associated with much higher rates of long-term use (85) and the 

likelihood is that such an approach to ePROs would find similar results. Further 
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intervention development and evaluation will determine whether health literacy is a 

modifiable determinant of ePROs use in CKD. 

The importance of resourced, meaningful, and non-tokenistic PPI has already been 

discussed, but consideration of local context and population is imperative to offset 

potential inequalities and the findings from chapter 3 and 5 emphasised the 

importance of flexibility in mode, language availability and setting of completion. 

There should be consideration of alternatives to home completion for those unable to 

access their own device or those who wish to compartmentalise their healthcare i.e., 

using tablet/kiosks at the hospital or dialysis unit. Interactive voice recognition systems 

(IVRS) or personal digital assistants using artificial intelligence (AI) algorithms may be 

required. For those who don’t want or can’t use a computer or smart phone, a paper 

version may be necessary as a last resort to avoid digital exclusion (45). A systematic 

review has found paper and electronic modes of administration can be used 

interchangeably across settings without introducing bias and was useful to avoid 

missing data (86). However, delays with paper questionnaire return and data entry 

may hinder real-time monitoring, and with increased human resources costs 

associated with data handling; paper options can be an expensive alternative to web-

based tools (87). Stakeholder engagement through all stages of ePRO systems design, 

delivery and evaluation can draw attention to issues of actual or potential inequality 

with a view to minimising its effects. 

Over-digitising the patient experience: It has been said that time and workflow factors 

mean that HCPs often have insufficient time to listen to patients’ health perceptions 



241 
 

leading to a focus on recording biomedical metrics rather than on individual patient 

needs, and that use of ePROs to assess symptoms and HRQOL might be a better way to 

develop appropriate goals of care (88). However, participants in the mixed methods 

study emphasised the danger that clinicians using ePROs might respond to pure scores 

rather than using responses to engage in patient-centred communication. This finding 

is reflected in two recent qualitative studies where patients and clinicians stated 

ePROs might ‘be a substitute for a clinical conversation rather than a conversation 

starter’ (47) and the difficulty in assigning a number to an experience (27). Patients 

expressed anxiety about what that number could mean for their care i.e., would it 

remove them from a transplant list (27).  Such risk could be mitigated through 

education and training: The PROmunication tool has been developed for cancer 

settings and uses a one-page work instruction to give clinicians a clear overview of how 

to prepare for, undergo and document a PRO-based consultation, with example 

Illustrations and verbal phrases. Associated training sessions covered evidence-based 

knowledge about the rationale, benefits and challenges of using PROs and experiential 

training (89).  

Another facilitator identified during qualitative data analysis, is careful definition and 

communication of the purpose of ePROs implementation (45). HCPs have indicated the 

importance of understanding why and how ePROs are being used (45, 47). For 

patients, barriers have been the failure to appreciate the value of completing PROMs 

(90) lack of perceived utility (91), and an understanding how ePROs are being used to 

manage their care (28). Furthermore, deciding a clear purpose i.e., symptom 

monitoring or benchmarking, will affect other operational decisions including choice of 
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measure, frequency, recall, and feedback mechanisms (92, 93) and understanding and 

clarity of purpose will have an effect on perception of burden and could improve 

compliance (46). 

Findings in chapter 5 emphasised the potential for clinical champion and patient 

navigator roles to support implementation and associated education programs for 

clinicians and patients alike. Patient navigators are trained non- medical personnel, 

who might be patients themselves, who help patients negotiate and transition across 

the care pathway (94). Within ePROs implementation, such roles should be held by 

individuals that are credible (94) and who have both time and knowledge to convey to 

colleagues and patients the potential importance and purpose of ePROs. Who these 

champions should be is context specific and studies have demonstrated that 

administrative staff and healthcare assistants might be best placed to provide ePROs 

support (73). There is a danger that within the high-pressure clinical environment, 

HCPs are acting as conscious and unconscious gatekeepers. In palliative care settings, 

clinicians have reported declining to use PROs for various reasons i.e., if they decide a 

patient is too unwell, patient lacks ability, there is not enough time, they are unable to 

deal with responses or general reluctance (95). Likewise, a study in Denmark 

recognised that some clinicians were more reluctant to introduce PRO-based follow-up 

and did not refer all relevant patients (72). Findings from the EMPATHY study indicated 

nurses sometimes offered a negative presentation of PROMs, which affected patient 

reception (27). The qualitative component of the mixed methods study (chapter 5) 

indicated the necessity for a cultural shift from the continued pervasiveness of the 

biomedical model to person-centred care as defined in chapter 2. Evidence that ePROs 
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can enhance workflow efficiency and improve patient care needs to be demonstrated 

and promotion of ePROs from international and national professional societies along 

with integration of ePROs into clinical service specifications is needed to enable their 

widespread implementation (1). The sharing of case studies which demonstrate best 

practices for successful and sustained patient and HCP engagement is needed (25). 

Patient-reported outcomes need to have parity alongside other clinical outcome 

measures. The SONG-HD initiative and findings from chapter 4 highlight that many 

outcomes of importance are self-reportable (96) and there needs to be a cultural shift 

in the perception of the hierarchy of data available for clinical decision making. 

 The final undesirable potential consequence of ePROs to be discussed is the creation 

of additional work; unexpected outcomes from innovations which lead to increased 

workload (97). While studies suggest adding ePROs symptom monitoring to usual care 

does not generate more hospital-based NHS work in terms of emergency calls, acute 

admissions and calls to clinical nurse specialists (23, 24), a qualitative study found that 

clinicians experienced more complexity in the patients seen in-clinic after 

implementation of PRO-based follow-up and there were heavy increases in 

administrative activity and support needed for HCPs inexperienced in complex decision 

making (98). Increase in workload needs to be balanced against the positive impacts of 

ePROs and in the above study clinicians were convinced that overall PRO based follow 

up was of superior quality to traditional outpatient care (98). As part of ePROs 

implementation evaluation, there needs to be a workforce impact assessment in 

addition to wide stakeholder engagement, including workflow observation and 
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participatory co-design, to explore ways to recognise and minimise additional work 

thereby optimising ePROs integration into workflow. 

6.3.4 The implications of digital delivery 
 
Previous chapters helped identify contextual factors specific to the kidney care setting 

that will affect the use of PRO data. These are compounded by issues such as the 

complexity of kidney disease, stigma associated with some symptoms such as 

depression and sexual dysfunction, comorbidities, and treatment-related constraints in 

dialysis units. It has been argued that electronic data capture may facilitate PRO use 

given these contexts (28). The 2019 NHS Long Term Plan endorsed the development of 

digitally-enabled services to replace the ‘unsustainable’ growth of the traditional out-

patient model of care (99), further reinforced by the NHS 2022/23 Priorities and 

Operational Planning Guidance which prioritises using digital technologies to transform 

the delivery of care and patient outcomes and making the most effective use of 

resources (100). Technology means a conventional outpatient appointment might no 

longer be the optimum way of providing specialist advice on diagnosis or chronic 

disease management (101). Virtual CKD clinics are becoming normalised to improve 

primary care management of CKD. They provide timely access to specialist advice and 

offer time savings: one clinic finding the average virtual consultation took 20 min, 

when compared to a first attendance outpatient template time slot of 30 min per new 

patient for a general nephrology clinic (102, 103). Such systems largely rely on 

laboratory tests for clinical decision making but appear to offer robust follow up with a 

low level of unplanned dialysis (103). The inclusion of ePROs in the data reviewed in 

such clinics would ensure the patient voice continued to be present.  
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The COVID-19 pandemic has accelerated changes to care delivery including the growth 

of telemedicine: electronic information and communications technology to provide 

and support healthcare remotely (104). Many patients requiring HD are elderly, have 

significant co-morbidities and are immune-compromised, leading to increased risk of 

COVID-19 infection and complications (105). Managing ICHD patients who were unable 

to isolate was particularly challenging because of their close proximity to each other 

during treatment, in waiting areas, and on shared transport to and from dialysis 

centres (106). Consequently, mechanisms to minimise clinical contacts as much as 

possible were developed with increasing moves towards models of remote and virtual 

care for patients where possible (107). Establishing a diagnostic pathway, with 

biochemical tests and investigations close to home in the community, for patients 

attending virtual clinics was identified as essential in enabling patients to progress on a 

virtual pathway and review of ePROs was seen as a potential substitute for a telephone 

consultation in stable patients on long-term follow-up (107). A recent scoping review 

of patient perspectives and experiences of remote consultations in people receiving 

kidney care found that while such care delivery is more convenient, there was a 

perceived loss of interpersonal interaction: with challenges in building rapport and 

discussing sensitive topics (108). Telemedicine as an alternative health care delivery 

model for patients with CKD is now well established (109), however, it is argued that 

inclusion of ePROs could help support telemedicine to achieve patient-centred, 

collaborative care.  

 A potential enabler of digital delivery is the use of existing platforms and associated 

support in data linkage, making the potential for multiple application of ePROs a reality 
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(110, 111). Chapter 5 highlighted the role of national registries in ePROs collection. The 

UK Renal Registry (UKRR) infrastructure supported a pilot ePRO system to collect and 

feedback data (112), similarly the Dutch (113) and Swedish renal registries (114). 

Previously described, the Australia and New Zealand Dialysis and Transplant 

(ANZDATA) registry is being used to facilitate the SWIFT study – a cluster RCT 

investigating symptom monitoring and feedback in patients undergoing HD (34, 38). 

Since registries are already set up to track and feedback to providers longitudinal 

clinical outcomes, it is intuitive that they collect, process and report ePROs to support 

routine patient care (111). However, while registries might be well-placed to facilitate 

large scale ePROs collection, early findings suggest low response rates and sub-optimal 

patient and HCP engagement (113, 114) , suggesting further work is required to 

expedite registry based ePROs (111).  

Integration of ePROs into the electronic health record (EHR) is not a new concept to 

support both management of routine care and comparative effectiveness research 

(115). EHR portals, which allow patients to both enter and retrieve data, present as 

resilient, well-supported systems that can be accessed by patients and clinicians (116). 

However, the collection of ePROs for multiple usages via EHRs has largely not been 

realised. Standardisation and harmonisation efforts need to ensure that comparable 

ePROs are available across organizations, and the results are interpreted similarly 

(115). There is no agreement across health care organisations for governance 

standards of ePROs integration into the EHR, or how data is transferred from 

standalone ePRO repositories or via application programming interfaces. This 
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significant barrier to effective integration was highlighted during the mixed methods 

study (Chapter 5).  

A harmonised approach to ePROs implementation is one way to overcome such 

challenges and in the UK, work is currently being undertaken to establish national 

collection of ePROs for people with CKD (117). Key stakeholders, including patients, 

HCPs, commissioners and facilitating organisations (e.g., national audit) took part in 

focus groups during an online summit event and individual semi-structured interviews 

to create recommendations to guide national collection (117). The recommendations 

concur with several key findings from this thesis: strengthening the evidence base on 

the potential impacts of ePROs, the importance of local champions, sharing best 

practice as well as harnessing professional groups such as regional service 

improvement networks (117). 

6.3.5 Best practice guidelines 

Regarding best practice, there is now significant guidance available on the use of 

ePROs in both research and clinical settings. The Standard Protocol Items: 

Recommendations for Interventional Trials (SPIRIT)-PRO and Consolidated Standards 

of Reporting Trials (CONSORT)-PRO extensions support the use and reporting of PROs 

within clinical trials (118-120). These guidelines have been further supplemented by 

work on the ethical considerations for the inclusion of PROs in clinical research: the 

PROs ethics guidelines provide recommendations for ethical issues that should be 

addressed in PRO clinical research to ensure high-quality PRO data while minimizing 

participant risk, burden, and harm thus protecting participant and researcher welfare 



248 
 

(121) (see Appendix 6.2). The PROTEUS Consortium (www.proteusconsortium.org) 

1provides curated resources, original tools, and other support to help optimise the use 

of PROs in clinical trials and routine practice and is currently collating a mega-tool from 

key ePROs resources (122-125) to assist implementation and integration of ePROs into 

EHRs. PROQOLID™ (About PROQOLID - ePROVIDE™ (mapi-trust.org) is a 

comprehensive online database curated by the Mapi Trust designed to assist in the 

search and evaluation of Clinical Outcome Assessments (COAs) including PROs. With 

varying levels of access, this database offers details on availability of translations, 

copyrights, and access as well as domains, scoring and measurement properties to 

inform and assist measure selection. These resources along with context-specific 

details can be used to inform ePROs training materials by creating knowledge 

translation resources tailored for different audiences i.e., patients/carers, HCPs, 

commissioners and decision-makers (126); such co-designed resources can be 

integrated into ePRO systems or exist as separate web-pages, manuals or infographics. 

Importantly, as PROs are collected for research and increasingly for routine care, 

several ethical issues arise. There is a need to ensure that patients understand why 

PROs are being collected, who will be able to access their data and how it will be used. 

The  PRO ethics guidelines identified 14 key questions that capture core ethical issues  

that should be addressed in PRO clinical research; acting as an implementation tool for 

research ethic committees and PROs researchers to ensure high-quality PRO data 

while minimizing participant risk, burden, and harm and protecting participant and 

 
1 The author of this thesis is part of the stakeholder group for PROTEUS-Practice: currently creating a 
mega-tool resource to support implementing PROs in clinical practice and integration into the electronic 
health record. 
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researcher welfare (121). While these consensus-based guidelines were developed 

specifically for PROs use in clinical trials, the issues raised will be of direct relevance to 

ethical PROs use in routine care settings. The author of this thesis participated in the 

Delphi process, consensus meeting and final wording of the guideline. A copy of the 

Journal of the American Medical Association (JAMA) paper reporting the development 

and final guidelines is included in Appendix 6.2 (121). 

6.4 Recommendations for future research 

Figure 1 Areas for future research 

 
 

6.4.1. Computer Adaptive Testing and item banks 
 
The scoping review reported in chapter 4 demonstrated the complexity of measure 

choice and highlighted that long or multiple measures may be required to capture all 

relevant outcomes, dependent on purpose of collection. The use of multiple, lengthy 

and/or repetitive measures can lead to significant burden both for patients to reflect 

and complete, and for clinicians to review and respond (45). Respondent burden has 
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been defined as ‘the degree to which a survey respondent perceives their participation 

in the project as difficult, time-consuming, or emotionally stressful’ (14). There is a 

concern that a possible consequence of this burden is poor compliance (14, 46). 

Furthermore, low self-reported cognitive function has been found to be a significant 

predictor of higher response burden (127), of relevance given the high prevalence of 

cognitive impairment in patients undertaking HD (78-80). While length is a factor, it 

should be balanced against the need to collect outcomes that matter to patients (14). 

It has been proposed that development of ePROMs which have been reported as 

easier and faster for patients to complete, could reduce respondent burden and 

improve compliance (14, 25). 

Consequently, a potential solution for reducing questionnaire burden, whilst 

maintaining relevance and reliability is the use of computer adaptive testing (CAT) and 

associated item banks to administer ePROs (14). CAT offers a computer algorithm that 

has been designed using item response theory, whereby it adapts the difficulty or 

delivery of items to the respondent’s previous answers. After an item has been 

administered, the ability/trait level is estimated. Based on this estimate, the item 

which provides most information at the patient’s estimated ability/trait level is 

selected to be presented next, thereby offering a tailored questionnaire. Thus, it 

reduces burden to the patient by only presenting ‘relevant’ items and the overall 

length of the questionnaire will usually be much shorter (128, 129). Overall adaptive 

tests are more accurate for most test takers (130), but they offer other advantages 

including more accurate risk screening, less respondent burden, management of 
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ceiling and floor effects and allow data quality and precision monitoring in real time 

(131) . 

Examples of CATs in real-world use are the PROMIS item banks which can be 

administered by CAT PROMIS® (Patient-Reported Outcomes Measurement Information 

System) or as fixed length short forms: The item response theory–based calibration of 

PROMIS item banks ensures that scores obtained with CAT or static versions of these 

generic person-centred measures can evaluate and monitor physical, mental, and 

social health in adults and children that are near identical (132). They can be used with 

the general population and with individuals living with chronic conditions including 

CKD and a recent study has compared the psychometric properties of seven PROMIS 

CATs (assessing physical function, pain interference, fatigue, sleep disturbance, 

anxiety, depression, and the ability to participate in social roles and activities) against 

the SF-12, a well validated generic PROM currently used in Dutch routine nephrology 

care, with patients who have advanced CKD but are not receiving dialysis treatment 

(133). The results gave evidence for sufficient construct validity and test-retest 

reliability of all PROMIS CATs, but noted that while they showed better reliability than 

the SF-12 (12 items), the CATs required more items overall (median 45 items, with a 10 

min completion time) (133). There is further evidence on the validity and reliability 

specifically for the PROMIS-Sleep Disturbance CATs, suggesting they can be used for 

research and as potential screening tool among patients on RRT including HD (134). 

Additionally, a preference-based health utilities score (PROPr) can be calculated using 

PROMIS domain scores to estimate quality-adjusted life years and has been validated 

with patients undergoing HD (132). 
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In practical terms, studies are demonstrating that administering ePROMs with CAT are 

feasible in outpatient clinics to assess pre-dialysis CKD and patients undergoing 

peritoneal dialysis to assess their perception of their symptom burden and HRQOL 

(88). However, it was found that while CAT might reduce questionnaire length, they do 

not necessarily improve user experience (129). It could be argued that it is better to 

develop short form (SF) measures where items are completed by all, using statistical 

methods such as factor analysis and Rasch measurement theory to assist with item 

reduction during the validation of PROMs (14). However, when comparing accuracy 

and number of administered items, CAT performs better than SFs (135), so it may be 

that CATs are better for individual point of care use, while SFs may have a role when 

PROs are used to asses group level changes in research and all items are completed. 

Further studies to explore the relationship between mode of administration, 

assessment length, satisfaction with feedback and response burden are need in HD 

populations. 

In the UK, work is currently ongoing on the development of a renal specific item bank 

focusing on symptom burden in CKD, including for patients receiving HD. After 

psychometric evaluation and calibration of this item bank, it can be adapted for CAT 

administration using CAT simulations (computer modelling),  tailoring the questions for 

individual patients  (136). Since this item bank is being developed with patients who 

are pre-dialysis and who are undertaking different modalities of RRT (41, 136), it has 

the potential to be used across the CKD trajectory and future research is required to 

demonstrate whether such an approach can be used to support shared decision-

making around modality choice and inform risk stratification/prognostics using ePRO 
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data. Overall further research is needed to investigate the optimal use of CATs in 

routine CKD and HD care. 

6.4.2 Clinical decision making and interpretability 
 
Chapter 4 highlighted the complexity of measure choice and interpreting scores. 

Findings highlighting the fact that no single current validated instrument offers 

complete coverage of HD-specific COS outcomes, and that while four candidate 

measures (CHEQ-CHOICE, KDQOL, KDQOL-SF, KDQOL-36) offered good coverage (i.e., 

>75%) there were still issues regarding length, ease of access to legacy measures and 

assessment of psychometric properties. Although exploring CKD more broadly, a study 

has confirmed this limitation of current measures in capturing the complete 

experience of living with CKD (40). Flythe et al (2021) undertook a literature review to 

develop a preliminary conceptual model of the patient experience of CKD: which 

included 13 domains covering signs/symptoms and life impacts (40). They further 

identified 11 PRO instruments, including the KDQOL and KDQOL-36, as promising for 

use in patients with CKD based on content validity, available psychometric properties, 

overall item cover and use in trials, including labelling claims (40). They assessed these 

measures against their preliminary model and found evidence gaps in terms of limited 

content validity and psychometric validation in CKD (40). This preliminary conceptual 

model requires direct patient input but might be valuable in adaption of existing 

instruments as discussed in chapter 4. 

Further research is needed on the measurement properties of existing measures so 

that they might be used for clinical decision-making with confidence, such as threshold 
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setting for safety alerts by distinguishing real changes from random variation by 

exploring both minimally detectable changes and minimally important changes (the 

smallest change in score in the construct to be measured which patients perceive as 

important) (137). Such measurement properties will vary with instrument purpose; 

instruments used in routine care need to be responsive, while instruments used for 

discrimination at group level in research might not (138). Standardisation and 

harmonisation of ePROs would allow aggregate group-level data to be used to create 

insight into score variability in CKD to allow comparison to norm or reference scores 

for patients undergoing HD (139). Further research is needed on recall periods for 

patients undergoing HD who may be experiencing cognitive impairment; commonly 

used symptom measures, such as the KDQOL-SF and KDQOL-36 have a recall of 4-

weeks and it has been argued such a period precludes the linkage of symptoms to 

specific dialysis treatments and is ineffective at capturing the washed out feeling post 

HD (140).  

Given the number of available measures for use in HD settings (40), clear justification 

needs to be made for the development of new measures and an argument for 

optimising and adapting current measures can be made. For example Peipert et al 

2017 (141) have suggested  the KDQOL-36 could be improved by replacing the core 

generic SF-12 items with the Patient-Reported Outcomes Measurement Information 

System (PROMIS®) measures and fine-tuning the kidney disease-targeted scales.  

 This includes investigation of the best way to present ePRO data to optimise 

interpretability for clinicians and patients (124); whether this is by use of radar plots, 
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bar charts, graphs, emoticons, heat maps, free text, grid or reference lines or a mixture 

of methods. There is increasing interest in adding ePROs to patient EHR dashboards, so 

that they can be considered alongside other clinical data to support shared decision-

making (142). 

The use of aggregated PRO data, both at point of care and by organizations, is largely 

unexplored in nephrology, the limited reported empirical studies have focused on the 

use of individual-level PRO data at point of care (28).  Van der Willik et al 2020 suggest 

funnel plots comparing observed against expected ePROs scores could be used to 

provide insight into organisational level performance, once challenges of high and 

consistent response rates, adequate case mix correction and the availability of high-

quality PRO measures have been met (143). Exploration of using ePROs as 

prognostic/risk stratification tools using longitudinal data that can assess treatment or 

changes over time to support replacement treatment modalities is required, alongside 

institutional use of ePROs to improve quality of care by flagging service gaps and to 

inform workforce planning. 

The focus of the review was PROs coverage for patients undergoing HD. However, it is 

recognised that tools capable of being used across the CKD journey would be useful. 

Patients and clinicians would become familiar with use and interpretation and PROMs 

could support transitions between disease status and treatment modalities. For 

example, the KDQOL-SF and KDQOL-36 can be used in pre-dialysis populations by 

excluding questions specific to dialysis. However, although multiple users have omitted 

these items, according to the www.Rand.org KDQOL frequently asked questions 
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webpage (144), for scoring purposes these should be considered as missing items and 

caution should be exercised when comparing symptom/problems scale scores from 

the pre-dialysis sample to results for persons on dialysis. 

6.4.3 Exploration of relationship between PROs and PREMs 
 
While this thesis has focused on ePROs, it can be hard to separate these outcomes 

from the experience of receiving HD care. Patients have reported how their mood is 

influenced by both the act of dialysis and what they observed at the dialysis unit (145) 

and an Italian cross-sectional study has suggested a significant association between 

patients’ satisfaction with quality of care and HRQOL; highlighting the central role of 

doctor-patient communication (146). Patient Reported Experience Measures (PREMs) 

are questionnaires which capture the experience of care delivery, and it is noted that 

some PROMs have elements of experience within. For example, the CDQOL Chinese 

Dialysis Quality of Life Scale (147) and WHOQOL BREF Dialysis module (148) both have 

items on access to/satisfaction with transport and the KDQOL includes items on care 

satisfaction(11).  

While there was confusion regarding the related concepts of PROMs and PREMs 

demonstrated by some patient participants in the qualitative study reported in chapter 

3 (45), it is arguable that PREMs might be more actionable than some PROs from an 

organisational perspective. The validated UK Renal PREM which is administered 

annually has been adopted by the UK Kidney Association (UKKA) as part of the national 

audit scheme for renal services and is a driver for change and quality improvement 

(149), and the UKKA are currently collating case studies of examples of changes that 
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kidney teams have introduced as a result of the Kidney PREM (150). Correspondingly 

there is increasing interest in the development of new PREMs, such as a home-

therapies specific PREM developed in the United States: the HomeDialysis Care 

Experience instrument is a 26-item PREM for use in patients undertaking peritoneal 

dialysis or home HD (151). Further research on the interplay between PROs and PREMs 

is required. 

6.4.4 Real world studies and implementation science 
 

As so wonderfully put by Flythe et al (2022) (152), ‘it is becoming increasingly apparent 

that the devil of PROM effectiveness may be in the details of PROM implementation’. 

There is a huge economic investment in health research worldwide, with efforts largely 

concentrated on discovery, with less focus on implementation and dissemination 

(153), leading to the argument that health research is ‘all break-through and no follow-

through’ (154). Knowledge translation and implementation science may address this; 

by developing an understanding of implementation factors that support change, and 

approaches to evaluate and demonstrate such change (155). 

All but two of the ePRO systems (156) identified in the mixed methods study reported 

in chapter 5 were being implemented and evaluated under a research protocol or as 

part of a pragmatic demonstration trial (142), and while valuable empirical evidence is 

being produced to support or refute the systematic and routine use of ePROs in 

nephrology, research studies show considerably higher completion rates of weekly 

ePROs monitoring than real-world implementation data of ePROs (157). Research 

infrastructures in terms of human and monetary resources are likely to affect 
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adherence and completion rates. The real-world changes required at individual and 

organisational levels to effectively integrate ePROs into HD care need to be 

considered; this requires a shift to implementation science for guidance on how to 

promote widespread adoption and use of ePROs in real-world clinical settings with the 

goal of improving quality of care and outcomes. Implementation science studies 

factors and strategies that lead to successful integration of evidence-based 

interventions within specific settings (158). Another, often-overlooked but essential 

component of implementation research involves the enhancement of readiness 

through the creation of an effective climate and culture in an organization or 

community (158). This thesis has provided a first step in this process by exploring 

contextual factors that influence implementation at the policy, community, 

organizational, provider, and individual levels using the Consolidated Framework for 

Implementation Research (CFIR) (7).  

To increase the potential for successful scaling up, ePROs should align with existing 

workflows, use existing staff resources, minimize staff and patient burden, and 

maximize uptake (159). Girgis et al (2022) used the RE-AIM planning and evaluation 

framework to guide implementation of a clinically effective ePRO system into lung 

cancer routine care; using its five domains: Reach (R), effectiveness (E), and 

maintenance and adoption (A), implementation (I), and maintenance (M) (159, 160) . 

The value of the RE-AIM framework was seen in the planning phase and in defining 

outcomes to measure implementation success in a real-world setting, with strategies 

specially tailored to local contexts (159). Rocque et al (2022) described a process of 

adapting a remote symptom monitoring intervention developed in a research setting 
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to real-world clinical oncology settings (161). They conducted a mixed methods formal 

evaluation using the updated Framework for Modifications and Adaptations (FRAME) 

by Wiltsey Stirman et al (162) as a means for real-time reporting on adaptations to the 

intervention that occurred during the implementation process. Whilst maintaining the 

integrity of the intervention itself, context-specific adaptations were specific, planned, 

and purposeful changes that increase the likelihood of acceptance and fit to existing 

workflow. This study identified adaptations, categorized using FRAME, that addressed 

barriers related to workflow challenges, alert fatigue, and data visibility. 

Such a mixed methods formative evaluation approach exploring adaptions to 

nephrology ePROs developed and tested in research settings might offer an effective 

mechanism for scaling up and sustainability of ePROs for use in real-world CKD 

settings.  

6.4.5 Regulatory focused clinical trials 
 
There is a need for more nephrology trials to focus on the development of drugs and 

innovations that improve those patient-reported outcomes that are important to 

patients undergoing HD (5). It was recommended in 2017 at the Improving Global 

Outcomes (KDIGO) Controversies Conference that PROMs be incorporated into clinical 

trials and kidney disease care registries (163), however they have largely only been 

used as secondary outcome measures (164). A core outcome from the SONG-HD 

initiative that was regarded as critically important by patients receiving HD and their 

caregivers is fatigue; an outcome reported in <1% of trials in this patient population 

(3). The consideration of PROs in regulatory-focused clinical trials has been recognised 

by the US Food and Drug Administration (FDA) who are working with the ASN 
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(American Society of nephrology) to develop a conceptual framework for a HRQOL 

PROM for transformative kidney replacement therapy (KRT) devices (165). The 

proposed framework includes three common domains and unlimited, device-specific 

symptom domains: The underlying theory being that HRQOL could be affected directly 

or indirectly through changes in physiologic effects (e.g., improvement in fluid balance, 

reduction in intradialytic hypotension), and/or changes in the experience of treatment 

(e.g., more dialysis-free time, fewer dietary restrictions) (165). This framework will 

support the integration of patient perspectives into the KRT product life cycle, from 

conception to post marketing surveillance (165). 

6.4.6 Green nephrology 
 
Finally, the environmental impact of HD is high, compared to other specialities, using 

large volumes of water and energy and considerable waste generation (166) with 

associated strategies to reduce the carbon footprint associated with the physical 

delivery of HD (recycling reverse osmosis reject water, reducing dialysate flow rates, 

using renewable energy sources and improved waste management) (166). Studies 

exploring the implementation of ePROs should assess the potential carbon savings 

associated with telemedicine, particularly transport-associated emissions (167); for 

reduced face to face hospital or dialysis unit visits not associated with HD delivery. 

6.5 Strengths and limitations of the thesis  

The research reported in this thesis contributes important findings to the existing and 

emerging body of evidence to support and optimise the use and implementation of 
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ePROs in the care of patients undergoing HD. A multiple/mixed methods approach 

with involvement of patient partners from prioritisation of the study of ePROs usage in 

HD settings to co-production of final study manuscripts has enriched the overall 

findings. 

In terms of novelty, this is the first time that currently validated PROMs have been 

affinity mapped against complete HD-Specific COS to inform measure choice, and the 

first time ePRO systems developed specifically for use in kidney care have been 

summarised in terms of functional characteristics and context of implementation. 

Abstracts based on research from this thesis have been accepted for five oral and 

seven poster presentations at national and international conferences; highlighting the 

interest in ePROs use from the wider nephrology and outcomes methodology 

communities. 

The qualitative study reported in chapter 3 was conducted according to the published 

peer-reviewed protocol (168) and reported according to the Consolidated criteria for 

reporting qualitative research (COREQ) guidelines for transparent reporting (169). 

Purposive sampling methods ensured patient participants reflected the diversity of 

ESKD patients requiring HD in the United Kingdom, in terms of age, gender and 

ethnicity. However, all interviewees had to be able to speak English. Another potential 

limitation of the qualitative method was researcher influence on the data and efforts 

were taken to mitigate this through the process of reflexivity, reported in chapter 2. It 

is noted that the data for this study was collected before the outbreak of the COVID-19 

pandemic and it is accepted that experiences and perceptions of digital collection of 
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data, including ePROs, might have changed with the rapid acceleration of telemedicine 

from March 2020. 

The protocol for the scoping review presented in chapter 4 was prospectively 

registered on the Research registry database (Review Registry 1269 

https://www.researchregistry.com/browse-the-

registry#registryofsystematicreviewsmeta-analyses/registryofsystematicreviewsmeta-

analysesdetails/61b5c2584c1323001f3b011f/) to demonstrate transparency and 

reduce the risk of reporting bias and a successfully used and tested search strategy was 

employed for the search strategy (6). However, as this review was conducted as a 

scoping review a formal assessment of methodological quality of the included studies 

was not performed (170) but reported according to Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR) 

(see Appendix 4.1) (171).  

The mixed methods study of nephrology ePROs systems presented in chapter 5 was 

confined to systems reported in English language publications, and despite global 

interest in ePROs this means much of the evidence collated within this thesis might 

have limited transferability to kidney care systems in low- and middle-income 

countries. When using the CFIR, a common evaluation objective is to identify and rate 

constructs that appear to distinguish between organisations with effective and 

ineffective implementation; providing insights into the key constructs that influence 

implementation (172). This information can be used to design implementation plans or 

to influence scaling up (172). It was originally hoped to be able to aggregate and 
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summarise organisational ePRO system data and rate constructs. However, given the 

heterogeneity of ePROs systems and their different stages of implementation, such an 

approach was not possible. 

Publication 4 

Comment Article Nature Reviews Nephrology 
 

Based on the key findings of this thesis and pertinent to the overall thesis discussion, 

the following comment was published in the peer-reviewed journal Nature Reviews 

Nephrology (Impact factor 42.22), which is reproduced within this thesis with 

permission. It offers the perspective that while considerable research and investment 

have focused on the use of ePROs in nephrology, systematic collection of ePROs to 

inform the care of patients with CKD, including those requiring KRT by HD remains 

sporadic, and suggests a change in culture is needed to encourage their wider 

adoption in clinical practice. 

 This publication was cited as: 

Anderson, N., Kyte, D., McMullan, C. et al. Electronic patient-reported outcomes in 
chronic kidney disease. Nat Rev Nephrol (2022). https://doi.org/10.1038/s41581-022-
00619-3 
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Publication 4: Electronic patient-reported outcomes in chronic 

kidney disease 
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6.6 Overall Conclusions 

The COVID-19 pandemic has accelerated an irreversible shift towards digital healthcare 

and telemedicine, of which the implementation and use of ePROs is a part. This thesis 

demonstrates the interest and support from patients and clinicians in the 

implementation and use of ePROs in HD settings but highlights the importance of 

empirical evidence on the benefits of PROs use to justify any changes to current 

practices alongside packages of education and training in addition to resources 

required support successful ePROs implementation. It aims to give an increased 

understanding of the potential opportunities for use of ePRO systems in the 

management of patients with ESKD requiring treatment with HD, including the range 

of features and functionality of ePROs systems. Identification of gaps in the evidence 

base, including potential barriers and facilitators to integration in existing workflows, 

along with knowledge of new technologies and methodologies will help ensure ePROs 

are optimised to improve care and maximise outcomes for patients with CKD. Findings 

from this thesis will increase our understanding of how to embed ePROs in routine 

renal care and can inform the development of ePRO strategy at local and national 

levels. 
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Appendix 1.3: Search Strategy for narrative review 
A search of Ovid Medline, Embase and the Cochrane databases 

(https://www.cochrane.org) was conducted from inception to 18th January 2018. 

Eligibility was assessed by two independent reviews (NEA, DK). A total of 34 papers 

were identified for full text screening. Additional papers of relevance were obtained 

from forwards and backwards citation searching and via contact with experts. 

Duplicates and papers which did not focus on HD and the implementation of PROs 

were excluded, resulting in 19 papers for inclusion in the review 

Eligibility Criteria: 

Inclusion: Papers must involve i) focus on haemodialysis ii) can include any study type 

i.e., review, RCT, feasibility study iii) main focus of paper is the implementation of 

PROMs in a routine or research setting to inform the management of patient care 

Exclusion: Studies that i) do not focus on haemodialysis i.e., focus on Peritoneal 

Dialysis ii) conference abstracts iii) focus of paper is validation of identified PROM, 

focus is implementation in a paediatric setting 

Medline 

Search Terms 

1. patient reported outcome.mp. or exp Patient Reported Outcome Measures/ 

2. renal dialysis.mp. or exp Renal Dialysis/ 

3. exp Kidney Failure, Chronic/ or exp Renal Dialysis/ or haemodialysis*.mp 

4. 1 and 2 and 3 

5. “clinical practice” or clinical care” or “secondary care” or primary care”.m_titl. 

6. Routine adj2 practice.mp 

7. Routine adj2 care.mp 

8. 5 and 6 and 7 
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9. 1 and 8 
 

Embase 

Search Terms 

1. "patient reported outcome*".m_titl. 

2. haemodialysis.mp. or exp hemodialysis/   

3. exp kidney failure/ or exp end stage renal disease/ or exp chronic kidney 
failure/ or exp hemodialysis patient/ or exp renal replacement therapy/ or exp 
hemodialysis/ or renal dialysis*.mp. or exp dialysis/   

4. 1 and 2 and 3 
 

Cochrane Library 

Search Terms 

1. "patient reported outcome" ti,abs,kw 

2. "patient reported outcome measure" ti,abs,kw 

3. "self-reported health" ti,abs,kw 

4. "haemodialysis" ti,abs,kw 

5. "hemodialysis" ti,abs,kw 

6. 1 and 2 and 3 and 4 and 5 
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Appendix 1.5: Table 1 Papers discussing implementation of PROMs in HD settings 

Paper Journal Brief Overview/Aim 
of paper 
 

Goal of collection 
 

Mode of 
collection 

Suggested Future Research Areas  

A patient-centred 
approach to measuring 
quality in kidney care: 
Patient-reported 
outcome measures and 
patient-reported 
experience measures. 
Aiyegbusi et al. 2017 α 

(1) 

Current Opinion 
in Nephrology 
and 
Hypertension 

Review focuses on 
evidence from recent 
studies exploring the 
role of PROMs and 
PREMs in the 
measurement of quality 
in CKD care, including 
HD settings 

Examines Individual/aggregate 
uses in both routine clinical 
care and research HD settings. 

Electronic 
including 
registry 
collection 

Recognition that ePROM collection is advancing in 
terms of available platforms, administration and 
uses i.e., remote symptom monitoring, use of 
computer adaptive testing (CAT) and electronic 
item banks and integration of PROM data into 
electronic health record.  

Measurement 
properties of patient-
reported outcome 
measures (PROMs) used 
in adult patients with 
chronic kidney disease: 
A systematic review. 
Aiyegbusi et al. 2017 α 

(2) 

Plos One Review of the 
measurement properties 
of 25 PROMs using the 
COSMIN checklist, used 
in patients in CKD 
including those receiving 
HD. Strong evidence to 
support the use of the 
KDQOL-SF and KDQOL-
36 with the dialysis 
population. 
 
Results could be used to 
support PROM selection 
in both routine clinical 
and research settings. 
 

Acceptance of multiplicity of 
uses. 

Not the focus 
of paper 

Further validation of currently available measures 
required: Content validity needs to be established 
according to FDA guidelines to ensure PROMs 
measure the concept of interest and some PROMs 
require further validation studies with English-
speaking populations. 
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Measurement 
properties of patient-
reported outcome 
measures (PROMs) used 
in adult patients with 
chronic kidney disease: a 
systematic review 
protocol Aiyegbusi et al. 
2016 α (3) 

BMJ Open Paper outlining 
methodology for 
systematic review 
outlined in Paper 2. 
 
Results could be used to 
support PROM selection 
in both routine clinical 
and research settings 

Acceptance of multiplicity of 
uses. 

Not the focus 
of the paper 

See Paper 2. 

How to routinely collect 
data on patient-reported 
outcome and experience 
measures in renal 
registries in Europe: An 
expert consensus 
meeting. Breckenridge 
et al. 2015 α (4) 

Nephrology, 
Dialysis, 
Transplantation. 

Report of a consensus 
meeting on how to 
routinely collect PROM 
and PREM data for 
European registry use. 
Includes survey of 
current and planned 
efforts to collect 
PROM/PREM data, 
systematic review of 
literature on barriers 
and facilitators of 
PROM/PREM data 
collection, 
harmonisation of future 
collection by agreement 
on preferred 
instruments (SF-12, 
KDQOL-36, EQ-5D-5L).  

Registry use Focus on 
registry 
collection 
No clear 
preference for 
paper/web 
based 

Paper identified the scarcity of robust data om the 
measurement and reporting of PROMs and PREMs 
in renal patients. Instruments were developed for 
use at an individual patient level, rather than 
centre or national use. 
 
More research was needed before a specific 
PREM for broader use within registries can be 
recommended. 

Time to rethink our 
approach to patient-
reported outcome 
measures for ESRD. 
Finkelstein & Finkelstein 
2017 α (5) 

Clinical Journal 
of the American 
Society of 
Nephrology 

Commentary questions 
whether standardised 
tools meet unique needs 
of patients and can truly 
deliver patient centred 
care. 

Individual patient use. Recognition of 
the utility of 
electronic 
collection 
including CAT. 

Encourages innovative approaches for integration 
of PROMs into routine care, including 
incorporation of ePROM data into the electronic 
patient record 
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Makes 
recommendations for 
implementing PROMS 
within routine clinical 
care settings 

Patient-reported 
outcome instruments for 
physical symptoms 
among patients 
receiving maintenance 
dialysis: A systematic 
review Flythe et al. 2015 
α (6) 

American 
Journal of 
Kidney Diseases 

Physical symptoms are 
highly prevalent and play 
an important role in the 
HRQOL for dialysis 
dependent patients. This 
systematic review 
assesses current 
symptom measures for 
use in HD settings in 
terms of content, 
validity and reliability. 
 

Collection of symptom data for 
use in research and routine 
clinical HD settings. 

Not the focus 
of the paper 

Review of symptom specific instruments, this 
review excluded instruments with single or mood 
related symptoms. Overall, the study identified a 
lack of valid symptom focused instruments with 
short recall and assessment of multiple symptom 
attributes. 

Design and rationale of 
health-related quality of 
life and patient-reported 
outcomes assessment in 
the frequent 
hemodialysis network 
trials Jhamb et al. 2011 α 

(7) 

Blood 
Purification 

This study demonstrates 
a set of HRQOL 
measures (SF36, BDI, 
HUI, Sleep Problems 
Index) can be collected 
centrally by telephone 
within a research trial 
setting. 
Focus on collection of 
PROMs in HD Trials 

Trial use – to assess 
effectiveness of HD 
interventions in terms of 
HRQOL 

Computer 
assisted 
Telephone 
interview with 
blinded 
interviewers 
 
 
 

Suggests future trials may wish to consider using 
computer assisted telephone interviews to collect 
PROs in patients undergoing HD. 

Considerations and 
challenges in selecting 
patient-reported 
outcome measures for 
clinical trials in 
nephrology. Ju & Tong 
2017 α (8) 

Clinical Journal 
of the American 
Society of 
Nephrology 

Overview of use of 
PROMs in research trials: 
key challenge is PROM 
selection.  

Trial use Not focus Commentary identifies that PROMs remain 
infrequently used in nephrology trials due to in 
part to the challenges and uncertainties of PROM 
selection, which requires further trial-based 
evidence. 
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Patient-Reported 
Outcome Measures for 
Fatigue in Patients on 
Hemodialysis: A 
Systematic Review. Ju et 
al. 2017 α (9) 

American 
Journal of 
Kidney Diseases 

Systematic review of the 
characteristics and 
psychometric properties 
of outcome measures 
for assessment of 
fatigue in patients 
receiving HD, to inform 
the selection of a robust 
and feasible measure for 
use in HD RCT’s.  
 

Trial use Not focus A standardised and psychometrically robust 
measure that captures the dimensions of fatigue 
that are important to patients is needed. 

Collection of daily 
patient reported 
outcomes is feasible and 
demonstrates 
differential patient 
experience in chronic 
kidney disease. Pittman, 
John & McIntyre 2017 α 
(10) 

Haemodialysis 
International 

Study demonstrates the 
feasibility of an online, 
patient acceptable, 
iterative PROM, capable 
of detecting clinically 
relevant change in PROs 
in both the short and 
longer term. 

Feasibility/pilot of PROMs 
implementation in routine 
clinical care 

Customised 
website to 
capture PRO 
data utilising 
visual 
analogue 
scales. 

Further work identified to examine the predictive 
power of changes in PRO data and the use of 
PROMs for symptom or alert flagging. 

Strategies to use tablet 
computers for collection 
of electronic patient-
reported outcomes. 
Schick-Makaroff & 
Molzahn 2015 α (11) 

Health Qual Life 
Outcomes 

Feasibility of using tablet 
computers to collect 
electronic PROs (KDQOL-
36, Edmonton Disease 
Assessment Scale, 
satisfaction measure). 
Four core issues 
emerged: logistics of IT, 
security, institutional 
and IT support, 
electronic design. 
Consider these factors in 
advance of 
implementation 

Feasibility/pilot of PROMs 
implementation in routine 
clinical care. 

Electronic PRO 
collection via 
mobile device 
i.e., tablet 
computer 

Whilst the study offers useful strategies for 
employing ePROs it recommends real-world 
testing i.e., in linkage of PRO date with electronic 
health records, feedback of PRO data, further 
work on the challenges posed by the use of 
technology. 
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Nephrologists’ 
Perspectives on Defining 
and Applying Patient-
Centred Outcomes in 
Hemodialysis. Tong et al. 
2017 ∞ (12) 

Clinical Journal 
of the American 
Society of 
Nephrology 

Nephrologists’ 
perspectives on 
implementation of PROs 
in HD: 
Challenges of 
prioritising, measuring 
and managing 
comorbidities and 
broader QoL outcomes 
in a technically 
demanding care setting 
 

Results of this multi-national 
qualitative research could be 
applied in both routine clinical 
and research HD settings. 

Not the focus 
of the paper 

Use and development of core outcome sets to 
identify outcomes identified as directly relevant to 
patients and integration into practice to deliver 
patient centred care 
 

Methodological 
considerations in using 
patient reported 
measures in dialysis 
clinics. Peipert & Hays 
2017 ∞ (13) 

Journal of 
Patient-
Reported 
Outcomes 

Examination of the key 
methodological concerns 
on the use of PRO data 
in US Dialysis centers in 
relation to PROM 
selection, mode of 
administration and 
support for use, with 
recommendations for 
key stakeholders on how 
to enhance PRO data use 
in dialysis settings. 
 

Aggregate use for quality 
improvement and 
performance monitoring 

Considers 
various modes 
of 
administration 
including 
paper, 
electronic 
methods and 
telephone. 

Further areas of study include evaluation of the 
equivalence of paper and electronic versions of 
PROMs, exploration of the cost of reimbursement 
and continued development of provider training 
in administration and interpretation of PROMs, 
prior to widespread implementation.   

Brief Communication: 
patient satisfaction with 
the use of tablet 
computers: a pilot study 
in two outpatient home 
dialysis clinics. Schick- 
Makaroff & Molzahn 
2014 ∞ (14) 
 

Canadian 
Journal of 
Kidney Health 
and Disease 

Pilot study to evaluate 
patient satisfaction with 
and time required in 
administering PROMs 
using tablet computers 
in home dialysis clinics. 

Feasibility/pilot of PROMs 
implementation in routine 
clinical care. 

Electronic PRO 
collection via 
mobile device 
i.e., tablet 
computer 

Whilst the pilot demonstrated overall satisfaction 
in time required and mode of administration, 
further research required due to small sample 
size, and lack of generalisability. 
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Evaluation of real-time 
use of electronic patient-
reported outcome data 
by nurses with patients 
in home dialysis clinics. 
Schick- Makaroff & 
Molzahn 2017 ∞ (15) 

BMC Health 
Serv Res 

Study to assess nurses’ 
perspectives on the 
usefulness and impact of 
ePRO administration in 
home dialysis clinics. 
Nurses reported that 
sharing ePROs in real 
time informed their 
practice, it did not lead 
to a significant change in 
patient satisfaction 
scores.  

Routine clinical care of 
individual patients. 

Electronic PRO 
collection via 
mobile device 
i.e., tablet 
computer 

Identified that further research is needed to 
provide guidance about how ePRO data could 
enhance person-centred care i.e., an RCT may be 
helpful in assessing whether ePROs provide a 
better means of patient assessment as compared 
to traditional means in order to improve 
outcomes and care quality. 

Health-Related Quality 
of Life in End-Stage 
Renal Disease Patients: 
How often should we 
ask and what do we do 
with the answer. Chen, 
Mewed & Unruh 2016 ∞ 
(16) 

Blood 
Purification 

Article reviews the 
symptoms associated 
with poor HRQOL and 
how frequently QOL 
should be evaluated to 
improve outcome. It is 
noted measurement of 
PROs may provide 
opportunity to improve 
outcomes in ESRD, 
frequent measurement 
of symptoms and QoL 
may be burdensome – 
data for optimal 
frequency of assessment 
are lacking. 

Routine clinical care of 
individual patients to manage 
symptoms. 

Recognition 
that ePRO 
capture 
integrated to 
EHR could be 
beneficial 

Evaluation of frequency of HRQOL assessment for 
symptom management is required as data on 
optimal frequency of assessment is currently 
lacking. 

Incorporating patient-
reported symptom 
assessment into routine 
care for people with 
CKD. van de Veer, Aresi 
& Gair 2017 ∞ (17) 

Clinical Kidney 
Journal 

Editorial to review how 
systematic patient-
reported symptom 
assessments can be 
incorporated into CKD 
care. 

Collection of PROMs for 
symptom assessment in 
routine clinical care 

How to move 
from paper- 
based 
questionnaires 
to digital PRO 
capture 

Research into novel methods for collecting PRO 
data to support and improve symptom 
assessment while minimising burden of data 
collection i.e., use of wearable and smart phone 
sensors. 
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α  Studies identified in database search outlined in Appendix 1.3 

∞ Studies identified by citation searching  

Collection and 
determinants of patient 
reported outcome 
measures in 
haemodialysis patients 
in Scotland. Nimmo 
2018 ∞ (18) 

QJM: An 
international 
journal of 
medicine 

Paper describes the 
Scottish Renal Registries 
(SRR) experience of 
collecting annual PROMs 
(KDQOL-36) with 
patients undergoing HD, 
with linkage of PROMs 
to demographic and 
clinical parameters 

Routine collection of PROMs 
for Registry use  

Focus on 
registry 
collection 

Authors hope that other registries will collect 
similar data sets allowing wider comparisons to be 
drawn thereby ultimately leading to 
improvements in care for patients with ESRD. 

When All You Have Is a 
Hammer: The Need for 
Tools to Define and 
Apply Patient- centred 
Outcomes in 
Hemodialysis. Barrett 
Bowling & Plantinga 
2017 ∞ (19) 

Clinical Journal 
of American 
Society of 
Nephrologists 

Editorial commenting on 
Paper 12 (Tong et al. 
2017 (12)). The paper 
identified that the 
provision of patient 
centred care included 
the ability to interpret 
and apply evidence to 
individual patients and 
the communication skills 
to discuss trade-offs. 

Focus on patient-centred care, 
collection for individual use in 
routine clinical practice. 

Not the focus 
of the paper 

Key strategy in the implementation of PROMs is 
the need to develop, practice and role-model 
effective patient-centred communication via 
communication skills training and to determine 
how best to provide interdisciplinary care. 
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STUDY SUMMARY 

 

Study Title  Using electronic Patient-Reported Outcome 
Measures (ePROs) to promote quality of care and 
safety in the management of patients with End 
Stage Kidney Disease: Review of Electronic 
Patient-Reported Outcomes Systems used in 
Nephrology settings – a   mixed methods study 
protocol 

Short title Nephrology ePROs Systems Review 

ERN_21-0495 

Study Design Mixed Methods Study  

Part One – Semi-structured Review to identify 
ePRO Systems and associated System Leads. 

Part Two – ePRO System Leads Survey via 
structured review form 

Part Three – Optional follow up semi-structured 
interviews, where required 

Study Participants for Part Two and 
Part Three 

Eligibility criteria: 
 
Adults (Aged 18 years over), able to speak and 
read English (survey will only be available in 
English) 
• System Lead of an eligible ePRO system. A 
System Lead may have a clinical or non-clinical 
role but must have carried key responsibility for 
aspects of design, development or 
implementation of an eligible ePRO system. 
• Eligible systems are defined as those used 
in nephrology practice settings including related 
treatment areas (e.g., dialysis units), that assess 
PROs electronically and summarize kidney 
patients’ responses to their care provider. Eligible 
systems from any country will be included. 
• Willing to provide valid informed consent 
for study participation 

Planned Size of Sample  A preliminary scoping exercise of nephrology 
ePRO systems in use and currently being 
developed suggests approximately 7-15 System 
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Leads may meet the eligibility criteria, be sent the 
survey, and asked to attend follow up interviews. 
The sample size will be confirmed following Part 
One of this mixed methods study. 
 

Follow up duration Optional follow up interviews will be undertaken 
with survey participants or a designated team 
member, if required, following preliminary 
analysis of survey responses 

Planned Study Period 1 year 

Research Question/Aim(s) 

 

The aim of this research is to comprehensively 
identify existing ePRO systems being used in 
nephrology settings and to explore and 
summarise the purpose of ePRO collection and 
how such systems work i.e., key system 
characteristics. Thereby allowing classification of 
the core factors which contribute to successful 
implementation of an ePRO in nephrology 
settings, including facilitators and barriers. 

 

ROLES AND RESPONSIBILITIES OF STUDY MANAGEMENT COMMITEES/GROUPS & 
INDIVIDUALS 

 

Study Management Group 
 
The Study Management Group comprises the Principal Investigator, Doctoral Research 
Fellow and members of the academic and clinical supervisory team listed above.  

The group will meet every 1-2 months, to oversee and supervise study progress 
towards its interim and overall objectives. They will assess study adherence to the 
protocol. 

The Study Management Group will oversee data collection and analysis and report any 
problems to the Sponsor.  

Patient partners will be involved in all aspects of the study, where possible. 
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Protocol contributors 
 

The protocol contributors are outlined above. 
 

The sponsor and funder of this study will not be involved in the study design, data 
analysis and interpretation and manuscript writing of results.  

Decisions regarding study design, conduct, data analysis, interpretation of results, 
write up and dissemination will be undertaken by the Study Management Group in 
collaboration with the Sponsor. 

 

 

 

 

 

 

 
 

 

 

 
 

KEY WORDS: Patient Reported Outcomes (PROs) 
Electronic Patient Reported Outcome Measures (ePROs) 
ePRO Systems 
Quality of life 
Symptom Management 
PRO assessment  
Routine monitoring in clinical care 
Digital health 
Telehealth/ Telemedicine 
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STUDY PROTOCOL 

1. RATIONALE 

There is an increased interest in the use of digital data capture systems, including 

electronic patient-reported outcome (ePRO) systems; exacerbated by the shift from 

face to face to virtual care delivery in the intra and post pandemic landscape. 

 The aim of this research is to comprehensively explore the design, implementation 

and use of ePRO systems being used in nephrology settings, to support future 

implementation and use with patients who have end stage kidney disease requiring 

treatment with haemodialysis.  

The study objectives are: 

• To identify existing ePRO systems being used in nephrology settings and those 

under development. 

 

• To explore and summarise the key components of system characteristics 

including i) administration ii) levels of automation iii) reporting and use of 

ePROs to manage patient safety iv) integration into existing workflow and 

electronic health records,  

 

• To classify the core factors which contribute to successful implementation of an 

ePRO in nephrology settings, including facilitators and barriers 

 

2. BACKGROUND   

Patient Reported Outcomes (PROs) are defined as ‘any report of the status of a 

patient’s health condition that comes directly from the patient, without interpretation 

of the patient’s response by a clinician or anyone else’(1) . Any measure, generic or 

disease specific, capable of assessing and capturing the health, illness or result of 

health care from the patient’s perspective e.g., Health-related Quality of Life (HRQOL) 

or symptom questionnaire is defined as a Patient Reported Outcome Measure (PROM). 
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Data collected by these tools can highlight relevant symptoms, and perhaps most 

importantly, any changes in symptoms and/or HRQOL, thus promoting patient 

engagement in their treatment and ultimately improving overall patient outcomes (2). 

There is increasing interest in collecting such data electronically (ePROs). 

Patients at all stages of chronic kidney disease (CKD), including those undertaking renal 

replacement therapy experience a high symptom burden and often report diminished 

HRQOL (3-5). It is argued the true extent of the symptom burden carried by patients 

with established kidney disease is unrecognized and the multidimensional nature of 

the burden is not fully understood. While clinicians focus on highly prevalent 

symptoms, other noteworthy symptoms, and attributes such as frequency, effect, and 

severity of symptoms, might go unreported and hence unrecognized and unalleviated, 

leading to an increased overall burden (12). ePROs can be used to provide a 

multidimensional assessment, capturing the full impact of living with established renal 

failure and the consequences of its treatments. 

There is increasing evidence, particularly from oncology settings, on the potential 

impacts of the collection and use of ePRO data. Studies have shown symptom 

monitoring during chemotherapy treatments using ePROs can aid patient self-

management, but may also improve service delivery, facilitate shared-decision making, 

promote patient autonomy and correspondingly improve QoL, reduce unplanned 

hospitalisation, and enhance long-term outcomes including survival (6-10), whilst 

maintaining cost-effectiveness (11). 

However, there is a general lack of consensus in the renal community over how and 

which PROs should be routinely collected (12). With the increase in the use of digital 

care delivery, particularly following the SARs-COV19 pandemic (13), the collection of 

ePRO data has taken new and increasing significance. Such use could assist in the 

management of symptoms, whilst ensuring that limited healthcare resources are used 

effectively to maximize impact (14). In order to capture and act on this data, ePROs are 

assuming an increasing role in augmenting clinician understanding of the patient’s 

health status leading to overall improvements in patient care (6). 
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Correspondingly the corpus of evidence around implementation of ePROs in 

nephrology is growing. Studies from North America demonstrate the feasibility of 

ePRO collection in Haemodialysis settings (15, 16) and an Australian pilot study further 

explored both feasibility and acceptability of ePROs among patients receiving 

haemodialysis in the Symptom monitoring With Feedback Trial (SWIFT) (17, 18). In 

advanced CKD populations, the RePROM study piloted the use of an ePRO for remote 

symptom monitoring in the UK (19), whilst the AmbuFlex telepro system is used to 

manage renal follow up in Denmark (20).  

A review and synthesis of evidence is currently being undertaken to investigate how 

PROs might work to enhance patient-centred care in renal settings, to offer strategy 

and guidance at individual and aggregate levels of decision-making (21). For effective 

multiple uses of data, implementation needs to be viewed within the context of 

complex data linkage and accessibility issues. Studies in the UK and Australia are 

currently exploring and testing such linkage of symptoms and HRQOL data to the 

Australia and New Zealand Dialysis and Transplant Registry and UK Renal Registry 

respectively (17, 22, 23). 

Aiyegbusi et al. (2019) explored key stakeholder perspectives on the use of PROs in 

pre-dialysis patients (19) and found that such systems could play a supportive role in 

the management of patients with advanced CKD, with the rider that future research 

would need to address the concerns of patients and clinicians. These concerns 

included questionnaire burden to patients, the creation of unrealistic expectations 

around delivery of care and consequent increases to clinician workload. To have 

desired impacts, ePRO systems need to be ‘efficient, effective and satisfactory’ for 

stakeholders (19, 20). 

 

In November 2020, Key stakeholders including patients, carers, professional bodies 

(Renal Association, British Renal Society, Association of Nephrology Nurses UK), 

charitable organisations (Kidney Research UK, Kidney Care UK) and industry partners 
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were invited to attend an online UK Summit on ‘ePROs for the Kidney Patient 

Community’ – the aim of this summit being to create a comprehensive, UK-wide 

roadmap to facilitate and optimize the collection and use of ePROs for the benefit of 

people with CKD. This study will support and inform this initiative. 

In 2014 Jensen et al undertook a review of ePRO systems used in cancer clinical care. 

They concluded that there are various features that can optimize integration of ePROs 

monitoring into routine clinical care, including barriers to widespread adoption (24). 

Given the number of emerging ePROs systems for use in nephrology settings, it is 

essential that a similar review is conducted for the field for the UK wide initiative to 

succeed.  

 

To minimize the key limitations of the Jensen review (reliance on reported information 

not direct observation, incomplete survey data due to incomplete answers or 

reluctance to release proprietary information, failure to identify key systems) (25) we 

have designed a mixed methods review in three parts. 

 

This mixed methods review will provide key information to further the vision of a 

national roadmap by comprehensively identifying existing ePRO systems being used in 

nephrology settings and those under development, to explore and summarise the key 

components of system characteristics, in order to classify the core factors which 

contribute to successful implementation of an ePRO in nephrology settings. Thereby 

addressing concerns of patients and clinicians which arose in previous studies.  

 

3 THEORETICAL FRAMEWORK 

Since it was important to gain a comprehensive understanding of the use and 

implementation of ePROs in nephrology settings, a study design allowing researchers 

to relate complimentary findings to each other, resulting from the use of methods 

from different methodological traditions of quantitative (structured review and survey) 

and qualitative research (semi-structured follow up interviews) was sought.  
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According to Johnson et al (2007) ‘Mixed methods research is an intellectual and 

practical synthesis based on qualitative and quantitative research; it is the third 

methodological or research paradigm (along with qualitative and quantitative 

research)…….Based within the philosophy of pragmatism, this method relies on 

qualitative and quantitative viewpoints, data collection, analysis, and inference 

techniques combined according to the logic of mixed methods research to address 

one’s research question(s); and (d) is cognizant, appreciative, and inclusive of local and 

broader socio-political realities, resources, and needs.’ 

4 RESEARCH QUESTION 

4.1 Objectives 

The aim of this research is to comprehensively explore the design, implementation and 

use of ePRO systems being used in nephrology settings.  

The study objectives are: 

• To identify existing ePRO systems being used in nephrology settings and those 

under development. 

 

• To explore and summarise the key components of system characteristics 

including i) administration ii) levels of automation iii) reporting and use of 

ePROs to manage patient safety iv) integration into existing workflow and 

electronic health records,  

 

• To classify the core factors which contribute to successful implementation of an 

ePRO in nephrology settings, including facilitators and barriers 

 

5 STUDY DESIGN  

Methods 

This is a three phased study using mixed methods. 
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Part One – Semi-structured review to identify ePRO System Leads: This will comprise 

review of literature on the use and implementation of ePRO systems in nephrology 

settings. Systems will be identified through publications including conference abstracts 

and grey literature using ‘pearl’ and ‘snowballing’ methodology (26-28).  Field experts 

will also be consulted.  

The results of this review will be used to further identify key system characteristics and 

clinical implementation fields, (e.g., administration of PRO assessments/level of 

automation, integration into existing systems and reporting of responses) using a 

structured review form created by the authors. 

Part Two - A survey form, prepopulated from available information gathered in Part 

One (structured review form) will be administered electronically (using SmartSurvey) 

and distributed through email to System Leads for verification and to obtain missing 

system characteristics. This survey will focus on system design and software features, 

integration of e-PRO collection and reporting into nephrology clinical care. 

Additionally, data on other critical elements, such as PRO instruments used, and 

analytic approaches will be collected via a mix of multiple-choice questions and free 

text responses (see Appendices). Data on role and responsibilities in system 

development from the System Lead will also be collected. The survey will be 

constructed to allow respondents to skip questions or include ‘rather not say’ in a free 

text option, to avoid disclosing proprietary information and breaching copyright or 

non-disclosure agreements. 

Part Three – Optional follow up semi-structured interviews will be undertaken with 

survey participants or a designated team member, if required, following preliminary 

analysis of survey responses. The purpose of these interviews will be to further explore 

survey responses and allow more detailed organisational comparison, where the 

survey details require expansion. First contact will be made with Primary System Lead 

who completed survey. Development team members may attend the semi-structured 

interview instead, at request of the System Lead, if specific roles in development and 

implementation were delegated. Interviews will be conducted by University of 
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Birmingham approved video conferencing platform (Zoom or MS Teams) or telephone. 

Video conferencing has been demonstrated to work well as a viable alternative 

qualitative data collection tool to face to face interviews (29); Telephone interviews 

can also be used productively in qualitative research (30, 31). 

 

OUTCOME 

This mixed methods review will identify the key features and functionality of ePRO 

systems currently being used or developed in clinical nephrology settings. An increased 

understanding of the range of features and utilities of these systems, including 

potential barriers and facilitators to use and implementation, will help ensure such 

systems are applied to improve care and maximise patient outcomes. 

 

6 STUDY SETTING 

As participant recruitment and data collection are taking place during the ongoing 

Covid-19 pandemic, all contacts will be web-based, using email, telephone and video 

conferencing facilities. 

Identified ePRO System Leads outside the United Kingdom will also be invited to 

participate in the survey and follow up interview, if required. 

Part Two Survey: will be administered via email and associated web link. 

Part Three Optional follow up interview: will be conducted via telephone or University 

of Birmingham approved video communications link – Zoom/MS Teams. 

 

7 SAMPLE AND RECRUITMENT 

7.1  Eligibility Criteria 

7.1.1 Inclusion criteria  
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• Adults (Aged 18 years over), able to speak and read English (survey will only be 

available in English. 

• System Lead of an eligible ePRO system. A System Lead may have a clinical or 

non-clinical role but must have carried key responsibility for aspects of design, 

development or implementation of an eligible ePRO system. 

• Eligible systems are defined as those used in nephrology practice settings 

including related treatment areas (e.g., dialysis units), that assess PROs 

electronically and summarize kidney patients’ responses to their care provider. 

Eligible systems from any country will be included. 

• Willing to provide valid informed consent for study participation. 

 

7.1.2 Exclusion criteria  

• System Lead of a non-eligible system. 

• Non-eligible systems are defined as an ePRO system hardware adapted and 

implemented in a non-nephrology setting.  

7.2  Sampling 

7.2.1  Size of sample 

A preliminary scoping exercise of nephrology ePRO systems in use and currently being 

developed suggests approximately 7-15 Primary System Leads will be sent the survey 

and may be asked to attend follow up interviews. The expected sample size will be 

confirmed following Part One of this mixed methods study. 

Optional follow up interviews will be undertaken following preliminary analysis of 

survey responses and will be indicated if there is partial or missing data without which 

it is hard to undertake a comparison or evaluation of ePRO systems. 
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7.2.2  Sampling technique 

Purposive sampling will be undertaken following identification of eligible systems and 

associated System Leads. 

7.3  Recruitment and Consent Process 

7.3.1 Sample identification 

Participants will be approached directly by email from the Doctoral Research Fellow, in 

collaboration with the Principal Investigator, following their identification as a System 

Lead.  The survey will be accessed through a web link sent out via email. System Leads 

will be asked if they are happy to be contacted for a follow up interview as part of the 

survey completion. System Leads who completed the survey may also refer team 

members for participation in the survey and/or a follow up interview if key system 

activities were delegated. If preferable to participants, more than one team member 

could take part in an interview. 

Following initial contact, up to 2 reminder emails may be sent before contact is 

abandoned as non-participation. This will include an email co-signed by the Primary 

Investigator/Supervisor. 

 

7.4 Consent 

Informed consent must be obtained prior to the participant undergoing any activities 

that are specifically for the purposes of the study i.e., survey completion or follow up 

semi-structured interviews. 

Participant consent for survey participation. 

An electronic link will take participants to the online Participant Information Sheet 

(PIS) which will include details about the purpose of the study, what the study involves, 

data protection and contact details for further information. Participants will be 

required to click a button to acknowledge that they have read the PIS.  After reading 

the PIS, participants will be directed to an electronic consent form comprising 
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statements which participants are asked to agree to (indicated by ticking a box next to 

each consent item). Participants will not be able to access the survey unless they agree 

to all non-optional consent items. The Consent Form will include an optional question 

on follow up interview – participants will need to indicate if they are happy to take 

part in a follow up interview on this consent form. The survey will be constructed to 

allow respondents to skip questions or include ‘rather not say’ in a free text option, to 

avoid disclosing proprietary information and breaching copyright or non-disclosure 

agreements. 

 

Participant consent for follow up interview 

Consent will be reaffirmed prior to any follow up interview: An electronic link will take 

participants back to the online Participant Information Sheet (PIS) which will include 

details about the purpose of the study, what the study involves and data protection 

issues. The PIS will state research team contact details, should participants have any 

questions or wish to discuss the study before deciding whether or not to take part.  

Before the interview commences, the interviewer will go through the PIS and original 

consent form to ensure that the participant fully understands the study and their 

participation. Consent will be reaffirmed verbally and recorded. Participants will 

already have an electronic copy of their consent form.  

Participants will be assessed on an individual basis as to how long they require to 

consider study participation and whether they have capacity to consent to 

participation. For consent to be ethical and valid in law, participants must be capable 

of giving consent for themselves. A capable person will:  

o understand the purpose and nature of the research  

o understand what the research involves, its benefits (or lack of benefits), risks 

and burdens  

o understand the alternatives to taking part  
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o be able to retain the information long enough to make an effective decision. 

o be able to make a free choice  

o be capable of making this particular decision at the time it needs to be made 

(though their capacity may fluctuate, and they may be capable of making some 

decisions but not others depending on their complexity) 

7.5 Data Collection 

See Appendix 1 for Part Two survey and Part Three follow up interview topic guides 

indicating content of survey and semi-structured interviews. Content of the survey will 

be refined following completion of Part One semi-structured review and interview 

topic guide will be refined iteratively as analysis is conducted concurrently with data 

collection phase in Part Three. 

7.5.1 Survey 

Data collection will be via a web-based survey application (SMART Survey). The survey 

will include a mix of drop-down boxes with minimal free text to ensure the survey is as 

non-burdensome as possible. There will be the option to give multiple responses to 

some questions. The survey will be piloted so that participants can be informed of a 

realistic completion time. The survey will also ask if they are happy to be contacted for 

a follow up interview, if required. 

7.5.2 Individual follow up semi-structured interviews with ePRO System Leads 

Using qualitative methodology, follow up semi structured interviews will be held with 

ePRO System Leads or nominated members of their team. The purpose of these 

interviews will be to examine the content of their systems survey, complete any 

missing fields and discuss the various issues that relate to the use and administration 

of PROMs using the CFIR-based topic guide. These interviews will last approximately 60 

mins.  
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The Doctoral Research Fellow will arrange a date and time for the individual follow up 

interview that will be most convenient for the participant. The Doctoral Research 

Fellow will confirm with the participant if they would like to receive a reminder in the 

form of a text message, email or a telephone call a few days before the follow up 

interview. 

Electronic Informed consent will be reaffirmed prior to any interview, using a study 

specific consent form.  Follow up interviews will be led by the use of a piloted study 

specific topic guide, based around the CFIR domains (see Appendix 1). This topic guide 

may be refined following the semi-structured review (Part One) and ePRO System 

survey (Part Two) of this mixed methods study. The topic guide will provide a general 

direction for each interview and ensure that important issues are covered whilst 

allowing enough flexibility to capture other relevant themes that may be arise during 

any session. 

Interviews will be conducted via approved videoconferencing platform (Zoom/MS 

Teams) or telephone, depending on participant’s preference. 

7.6 Study withdrawal. 

Study participants will be informed that they have the right to withdraw from the 

study, for any reason before survey completion or follow up interview. It will be made 

clear to participants that they will not be required to supply a reason for their 

withdrawal. Participants can withdraw at any point during the survey by exiting their 

browser. Partially completed forms may be saved for completion at a later time and 

this data is available to researchers. In addition, participants can request withdrawal of 

their full or partially submitted data up to 5 days after completing the survey by 

contacting the study team. After this point, analysis will commence, and withdrawal of 

data will not be possible. Contact details will be provided in the PIS and at the end of 

the survey. Survey data that is not downloaded from SMART Survey is automatically 

deleted after 30 days. 
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Participants will also be able to withdraw following participation in follow up interview. 

A copy of the interview transcript will be sent to participants for review following their 

interview, allowing them to redact any proprietary information they no longer wish to 

disclose. It is requested within the PIS that participants return any reviewed transcripts 

within 10 working days from receipt; non-return indicates the participant is happy with 

the content. After this point, analysis will commence, and withdrawal of data will not 

be possible. Contact details will be provided in the PIS and at the end of the survey. 

Again, participants will not be expected to give a reason for study withdrawal 

 

7.8 Data Analysis 

7.8.1 Part One Semi-structured review:  

Data will be analysed by content analysis using structured review form to be used in 

survey stage (Part Two) (see appendices). The focus of the structured review form will 

be (I) system design and software features, (II) integration of collection into clinical 

care (III) ePRO Reporting. 

7.8.2 Part Two Survey:  

The data derived from the survey will be presented in tabular form using descriptive 

content analysis. Mixed methods studies explore how qualitative data can be 

quantified for statistical analysis i.e., the generation of descriptive measures such as 

frequencies and percentages (30). Thematic analysis techniques (32) will be used to  

summarise the qualitative data components.  

7.8.3 Part Three Semi-structured follow up interviews:  

Analysis will be undertaken using Codebook Thematic Analysis (CFIR) (32) and the 

Consolidated Framework for Interventional Research (see Figure One) (33, 34). For all 

qualitative data we will use Computer Assisted Qualitative Data Analysis Software 

CASDAQ i.e., QSR NVIVO 12 to manage and organise data. Thematic analysis using a 

framework approach is well suited to meet the aims of the study as it is able to 

systematically identify and analyse patterns of meaning within data, with the aim of 
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highlighting those that are most salient. Using NVivo software, the researchers will 

code the interviews using a mixed deductive and inductive approach. The CFIR will be 

used to assess the overall effectiveness of the ePRO Systems and associated 

implementation strategies and thereby highlight best practice across organisations 

‘Examining research (and real-world implementation efforts) through the lens of the 

CFIR gives us some indication of how comprehensively strategies address important 

aspects of implementation.” (35) 

Aggregating Data from CFIR it will be possible to conduct organisational comparison 

(https://cfirguide.org/evaluation-design/qualitative-data/) 

After data have been coded, data aggregation queries can be used to create case 

memos. The Microsoft Word memo template provided via the CFIR website facilitates 

aggregating, summarizing, and rating data. One memo is typically created for each unit 

of analysis (e.g., organization) at each time point (e.g., pre-implementation, post-

implementation). The memo is organized by CFIR construct. 

Using the CFIR it is possible to rate the data with an analyst (a minimum of two is 

recommended) to apply ratings based on the qualitative data from individual 

transcripts and the organization as a whole.  A Rating Rules PDF for guidance on 

assigning ratings is available via the CFIR website. 

This allows production of a summary all of the data for each construct, e.g., how it 

manifests in the organization. 

Once summary statements and supporting data have been documented, the 

constructs can be rated. Ratings have great utility for identifying constructs that 

appear to influence implementation. In addition, rating the data adds significant value 

to the project because the results can be added to a repository, which allows 

researchers to synthesize findings more reliably across studies, building an urgently 

needed knowledgebase. 
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There is a danger of oversimplifying complex, dynamic descriptions of implementation 

processes and contexts when applying ratings. The CFIR developers strongly encourage 

reliance on the underlying qualitative data in addition to the aggregate ratings. 

Data Interpretation:  

A common evaluation objective is to identify constructs that appear to distinguish 

between organizations with high and low implementation success, which provides 

insights into the key constructs that influence implementation. This information can be 

used to design implementation strategies for individual or larger-scale implementation 

efforts. 

Using these methods analysts can identify patterns by sorting sites by implementation 

outcome.  

Qualitative Comparative Analysis (QCA) 

Analysts can use QCA to provide in-depth information about clusters of constructs that 

contribute to success or failure of implementation. QCA considers “equi-finality,” 

meaning that more than one combination of positively (or negatively) rated constructs 

may lead to success (36-38)  and can be a powerful approach for building knowledge. 

8 ETHICAL AND REGULATORY CONSIDERATIONS 

8.1 Assessment and management of risk 

In the highly unlikely event that any participant becomes distressed during completion 

of the survey, they can close their browser and study participation will be 

discontinued. In the event of distress during a follow up interview, they will be given 

the option to either stop or temporarily discontinue the interview, allowing 

resumption at a later time.  

It is highly unlikely that the researcher becomes upset during an interview. The 

supervisory team members who are experienced in qualitative research will provide 

support, if required.  
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8.2  Research Ethics Committee (REC) review & reports 

Before the start of the study, approval will be sought from University of Birmingham REC 

for the study protocol, informed consent forms and other relevant documents.  

Substantial amendments that require review by REC will not be implemented until the 

REC grants a favourable opinion for the study. 

All correspondence with the REC will be retained. 

8.3  Peer review 

The study protocol and associated documents has been reviewed by the experienced 

supervisory and study management team including clinical and academic members. 

8.4  Patient & Public Involvement 

This mixed methods study has been funded by the NIHR. This protocol was presented for 

review and 

comment to members of the Renal Research Patient Advisory Group: patients within this 

group have extensive previous experience of PRO related research within nephrology 

settings. 

 

8.5 Data protection and patient confidentiality  

The study will adhere to the following: Data Protection Act 2018, General Data 

Protection Regulation 2018 (GDPR), University of Birmingham Research Data 

Management Policy, last updated Jan 

2018.https://intranet.birmingham.ac.uk/as/libraryservices/library/research/rdm/polici

es/research-data-management-policy.aspx 

 All individual personal participant data will be pseudonymised. Identifiable details 

including name, place of work, role and responsibilities will be stored on the 

participant log along with a corresponding unique study identifier for each participant. 

The participant log will be stored in an electronic format in a password protected study 

folder on the University of Birmingham server. This file will be accessed only by a 
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member of the research team. However, system and institution identifiers will remain 

within the transcript and will be used within publications and presentations; this will 

be made explicit within the consent process Participants will be given the opportunity 

to read transcripts and to redact any proprietary information before analysis. 

The CI, research team and members of the study management group, including 

University of Birmingham supervisory team, will be the only people with access to 

pseudonymised research data pertaining to the study. The exception will be 

permissions given to authorised personnel to conduct audits and inspections on behalf 

of the regulatory authorities and Sponsor.   

 

Survey data will be captured using SmartSurvey which is compliant with the UK Data 

Protection act. Data will be collected and stored on UK based servers in accordance 

with the SmartSurvey security policies as described at: 

http://www.smartsurvey.co.uk/security.aspx. The data will be owned by the University 

of Birmingham. Data from SmartSurvey will be exported into a database which will be 

stored on the secure university server which is backed up daily. Once data collection is 

completed, the data will be downloaded into an Excel sheet. Online data will be 

deleted and SmartSurvey will remove this from their servers within 30 days. 

All data will be stored on a secure server which is backed up daily at the University of 

Birmingham. The computer used for this study is password protected. 

Semi- structured interview data 

Video recording audio will be downloaded immediately after interview from the 

approved platform (Zoom/MS Teams) onto a password protected laptop, then 

transferred and stored on the University of Birmingham server in a password 

protected file. Audio recordings will not be stored on the cloud/ app platform server. 

Audio recordings from any telephone interviews will be deleted from the encrypted 

audio recorder as soon as possible after each interview i.e., once transferred to 

password protected laptop. Where possible, audio recordings of interviews will be 
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professionally transcribed by designated transcription company; employees of which 

will be asked to sign a confidentiality agreement. The recordings on the digital audio 

recorder or password protected laptop will be deleted as soon as successful transfers 

of the electronic files to the University of Birmingham server have been confirmed. 

Personal identifiers will be pseudo anonymised when transcribed prior to analysis. 

However, system/institution identifiers will remain within the transcript. Electronic 

copies of interview transcripts may be stored for up to ten years, on a secure server at 

University of Birmingham, for the purpose of publication after which they will also be 

destroyed.  

The Trial Master file will be stored in a locked cabinet within a secure office at 

University of Birmingham.  

Anonymised direct quotes only will be used in any publication following this study. Any 

identifiable direct quotes would only be used with permission. 

 

Following study end, all essential documentation will be stored in a suitable repository 

at the University of Birmingham for a period of 10 years from study conclusion. An 

archive log will be maintained to track and retrieve documentation. Any decision to 

dispose of Research Data is the responsibility of the Principal Investigator, consulting 

with their College Director of Research and appropriate Professional Services staff, 

where appropriate. If Research Data are to be disposed of, then the reasons for doing 

so should be properly documented and stored as part of an updated Data 

Management Plan for the project. 

Electronic study data will be stored within the University of Birmingham server.  

The Principal Investigator at University of Birmingham will act as custodian for the 

data.  

8.6  Payment and financial incentives 

In recognition for time spent completing the survey, participants will be offered a £50 

gift voucher. 
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8.7 Indemnity 

Due to the low risk profile associated with this study, following risk assessment, there are 

no formal arrangements in place for payment of compensation in the event of harm to 

research participants where no legal liability arises. 

8.8 Amendments  

Any decision to amend the protocol and/or supporting documentation will be made by 

the Study Management Group. 

All substantive changes will be communicated to the relevant stakeholders for approval. 

Amendment history will be logged in Appendix 2 of the protocol and within the version 

control log held within the Trial Master File. 

8.9 Access to the final study dataset 

Members of the Study Management Team will have access to the full pseudonymised 

dataset. It is envisaged that the dataset may be used for secondary analysis.  This will 

only be undertaken with the consent of the participants; the consent form includes a 

request for the future use of these data in associated research projects, investigating 

the use of PROs with nephrology patients. 

9 DISSEMINATION POLICY 

9.1  Dissemination policy 

The data arising from the study will be owned by the Sponsor. However, members of the 

study management group will have access to the pseudonymised data set and will have 

rights to publish research findings from this data. On completion of the study, the data 

will be analysed, tabulated and a Final Study Report prepared. A copy of the full study 

report will be accessible following application to the Study Management Group via the 

Principal Investigator.  

The NIHR, as funder to the study, will be acknowledged in any publications but will not 

have publication rights to the data. 
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It is planned to publish results in an open access publication and disseminate relevant 

findings at conferences.  

At the end of the study, participants will be provided with details of where they can 
access a summary of the study findings. 
 
 
 
Figure One 
 
Consolidated Framework for Implementation Research (33) 
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Appendix 2.2: Consolidated Framework for Interventional 

Research (CFIR) Codebook Template.  
Taken from: Consolidated Framework for Implementation Research (CFIR) Website. 
CFIR Constructs table Available from https://cfirguide.org/constructs/ [last accessed 13 
Nov 2022] 

 

 

CFIR Codebook 
Note: This template provides inclusion and exclusion criteria for most constructs.  Please post additional 

inclusion and exclusion criteria, guidance, or questions to the CFIR Wiki discussion tab in order to help 

improve the CFIR.  

 

This template only includes CFIR definitions and coding criteria; codebooks may include other 

information, such as examples of coded text, rating guidelines, and related interview questions.  

 

 Innovation 

Characteristics 

 

A. Innovation Source Definition: Perception of key stakeholders about whether the 

innovation is externally or internally developed.  

 

Inclusion Criteria: Include statements about the source of the 

innovation and the extent to which interviewees view the change as 

internal to the organization, e.g., an internally developed program, 

or external to the organization, e.g., a program coming from the 

outside. Note: May code and rate as "I" for internal or "E" for 

external. 

 

Exclusion Criteria: Exclude or double code statements related to 

who participated in the decision process to implement the innovation 

to Engaging, as an indication of early (or late) engagement. 

Participation in decision-making is an effective engagement strategy 

to help people feel ownership of the innovation. 

B. Evidence Strength 

& Quality 

Definition: Stakeholders’ perceptions of the quality and validity of 

evidence supporting the belief that the innovation will have desired 

outcomes. 

 

Inclusion Criteria: Include statements regarding awareness of 

evidence and the strength and quality of evidence, as well as the 

absence of evidence or a desire for different types of evidence, such 

as pilot results instead of evidence from literature. 

Exclusion Criteria: Exclude or double code statements regarding the 

receipt of evidence as an engagement strategy to Engaging: Key 

Stakeholders. 

Exclude or double code descriptions of use of results from local or 

regional pilots to Trialability. 
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C. Relative Advantage Definition: Stakeholders’ perception of the advantage of 

implementing the innovation versus an alternative solution.  

Inclusion Criteria: Include statements that demonstrate the 

innovation is better (or worse) than existing programs. 

Exclusion Criteria: Exclude statements that demonstrate a strong 

need for the innovation and/or that the current situation is untenable 

and code to Tension for Change.  

D. Adaptability Definition: The degree to which an innovation can be adapted, 

tailored, refined, or reinvented to meet local needs. 

 

Inclusion Criteria: Include statements regarding the (in)ability to 

adapt the innovation to their context, e.g., complaints about the 

rigidity of the protocol. Suggestions for improvement can be 

captured in this code but should not be included in the rating 

process, unless it is clear that the participant feels the change is 

needed but that the program cannot be adapted. However, it may be 

possible to infer that a large number of suggestions for improvement 

demonstrates lack of compatibility, see exclusion criteria below.  

 

Exclusion Criteria: Exclude or double code statements that the 

innovation did or did not need to be adapted to Compatibility.  

E. Trialability Definition: The ability to test the innovation on a small scale in the 

organization, and to be able to reverse course (undo implementation) 

if warranted. 

 

Inclusion Criteria: Include statements related to whether the site 

piloted the innovation in the past or has plans to in the future, and 

comments about whether they believe it is (im)possible to conduct a 

pilot.  

 

Exclusion Criteria: Exclude or double code descriptions of use of 

results from local or regional pilots to Evidence Strength & Quality. 

F. Complexity Definition: Perceived difficulty of the innovation, reflected by 

duration, scope, radicalness, disruptiveness, centrality, and intricacy 

and number of steps required to implement.  

 

Inclusion Criteria: Code statements regarding the complexity of the 

innovation itself. 

 

Exclusion Criteria: Exclude statements regarding the complexity of 

implementation and code to the appropriate CFIR code, e.g., 

difficulties related to space are coded to Available Resources and 

difficulties related to engaging participants in a new program are 

coded to Engaging: Innovation Participants.  

G. Design Quality & 

Packaging 

Definition: Perceived excellence in how the innovation is bundled, 

presented, and assembled.  
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Inclusion Criteria: Include statements regarding the quality of the 

materials and packaging. 

Exclusion Criteria: Exclude statements regarding the presence or 

absence of materials and code to Available Resources.  

Exclude statements regarding the receipt of materials as an 

engagement strategy and code to Engaging.  

H. Cost Definition: Costs of the innovation and costs associated with 

implementing the innovation including investment, supply, and 

opportunity costs.  

 

Inclusion Criteria: Include statements related to the cost of the 

innovation and its implementation. 

 

Exclusion Criteria: Exclude statements related to physical space and 

time, and code to Available Resources. In a research study, exclude 

statements related to costs of conducting the research components 

(e.g., funding for research staff, participant incentives).  

II. Outer Setting  

A. Needs & Resources 

of Those Served by 

the Organization  

Definition: The extent to which the needs of those served by the 

organization (e.g., patients), as well as barriers and facilitators to 

meet those needs, are accurately known and prioritized by the 

organization. 

 

Inclusion Criteria: Include statements demonstrating (lack of) 

awareness of the needs and resources of those served by the 

organization. Analysts may be able to infer the level of awareness 

based on statements about: 1. Perceived need for the innovation 

based on the needs of those served by the organization and if the 

innovation will meet those needs; 2. Barriers and facilitators of those 

served by the organization to participating in the innovation; 3. 

Participant feedback on the innovation, i.e., satisfaction and success 

in a program. In addition, include statements that capture whether or 

not awareness of the needs and resources of those served by the 

organization influenced the implementation or adaptation of the 

innovation. 

 

Exclusion Criteria: Exclude statements that demonstrate a strong 

need for the innovation and/or that the current situation is untenable 

and code to Tension for Change.  

 

Exclude statements related to engagement strategies and outcomes, 

e.g., how innovation participants became engaged with the 

innovation, and code to Engaging: Innovation Participants.   

B. Cosmopolitanism Definition: The degree to which an organization is networked with 

other external organizations.  
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Inclusion Criteria: Include descriptions of outside group 

memberships and networking done outside the organization. 

 

Exclusion Criteria: Exclude statements about general networking, 

communication, and relationships in the organization, such as 

descriptions of meetings, email groups, or other methods of keeping 

people connected and informed, and statements related to team 

formation, quality, and functioning, and code to Networks & 

Communications. 

C. Peer Pressure Definition: Mimetic or competitive pressure to implement an 

innovation, typically because most or other key peer or competing 

organizations have already implemented or are in a bid for a 

competitive edge.  

 

Inclusion Criteria: Include statements about perceived pressure or 

motivation from other entities or organizations in the local 

geographic area or system to implement the innovation. 

 

Exclusion Criteria:  

D. External Policy & 

Incentives 

Definition: A broad construct that includes external strategies to 

spread innovations including policy and regulations (governmental 

or other central entity), external mandates, recommendations and 

guidelines, pay-for-performance, collaboratives, and public or 

benchmark reporting. 

 

Inclusion Criteria: Include descriptions of external performance 

measures from the system. 

 

Exclusion Criteria:   

III.  Inner Setting  

A. Structural 

Characteristics 

Definition: The social architecture, age, maturity, and size of an 

organization. 

 

Inclusion Criteria: 

 

Exclusion Criteria:  

B. Networks & 

Communications 

Definition: The nature and quality of webs of social networks, and 

the nature and quality of formal and informal communications 

within an organization. 

 

Inclusion Criteria: Include statements about general networking, 

communication, and relationships in the organization, such as 

descriptions of meetings, email groups, or other methods of keeping 

people connected and informed, and statements related to team 

formation, quality, and functioning. 

Exclusion Criteria: Exclude statements related to implementation 
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leaders' and users' access to knowledge and information regarding 

using the program, i.e., training on the mechanics of the program 

and code to Access to Knowledge & Information.  

Exclude statements related to engagement strategies and outcomes, 

e.g., how key stakeholders became engaged with the innovation and 

what their role is in implementation, and code to Engaging: Key 

Stakeholders. 

Exclude descriptions of outside group memberships and networking 

done outside the organization and code to Cosmopolitanism. 

C. Culture Definition: Norms, values, and basic assumptions of a given 

organization. 

 

Inclusion Criteria: Inclusion criteria, and potential sub-codes, will 

depend on the framework or definition used for “culture.” For 

example, if using the Competing Values Framework (CVF), you 

may include four sub-codes related to the four dimensions of the 

CVF and code statements regarding one or more of the four 

dimension in an organization.  

 

Exclusion Criteria:  

D. Implementation 

Climate 

Definition: The absorptive capacity for change, shared receptivity of 

involved individuals to an innovation, and the extent to which use of 

that innovation will be rewarded, supported, and expected within 

their organization.  

 

Inclusion Criteria: Include statements regarding the general level of 

receptivity to implementing the innovation. 

 

Exclusion Criteria: Exclude statements regarding the general level 

of receptivity that are captured in the sub-codes. 

1. Tension for 

Change 

Definition: The degree to which stakeholders perceive the current 

situation as intolerable or needing change.  

 

Inclusion Criteria: Include statements that (do not) demonstrate a 

strong need for the innovation and/or that the current situation is 

untenable, e.g., statements that the innovation is absolutely 

necessary or that the innovation is redundant with other programs. 

Note: If a participant states that the innovation is redundant with a 

preferred existing program, (double) code lack of Relative 

Advantage, see exclusion criteria below. 

Exclusion Criteria: Exclude statements regarding specific needs of 

individuals that demonstrate a need for the innovation, but do not 

necessarily represent a strong need or an untenable status quo, and 

code to Needs and Resources of Those Served by the Organization.   
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Exclude statements that demonstrate the innovation is better (or 

worse) than existing programs and code to Relative Advantage. 

2. Compatibility Definition: The degree of tangible fit between meaning and values 

attached to the innovation by involved individuals, how those align 

with individuals’ own norms, values, and perceived risks and needs, 

and how the innovation fits with existing workflows and systems.  

Inclusion Criteria: Include statements that demonstrate the level of 

compatibility the innovation has with organizational values and 

work processes. Include statements that the innovation did or did not 

need to be adapted as evidence of compatibility or lack of 

compatibility.  

Exclusion Criteria: Exclude or double code statements regarding the 

priority of the innovation based on compatibility with organizational 

values to Relative Priority, e.g., if an innovation is not prioritized 

because it is not compatible with organizational values. 

3. Relative Priority Definition: Individuals’ shared perception of the importance of the 

implementation within the organization.  

 

Inclusion Criteria: Include statements that reflect the relative priority 

of the innovation, e.g., statements related to change fatigue in the 

organization due to implementation of many other programs. 

 

Exclusion Criteria: Exclude or double code statements regarding the 

priority of the innovation based on compatibility with organizational 

values to Compatibility, e.g., if an innovation is not prioritized 

because it is not compatible with organizational values. 

4. Organizational 

Incentives & 

Rewards 

Definition: Extrinsic incentives such as goal-sharing, awards, 

performance reviews, promotions, and raises in salary, and less 

tangible incentives such as increased stature or respect. 

 

Inclusion Criteria: Include statements related to whether 

organizational incentive systems are in place to foster (or hinder) 

implementation, e.g., rewards or disincentives for staff engaging in 

the innovation. 

 

Exclusion Criteria:   

5. Goals & 

Feedback 

Definition: The degree to which goals are clearly communicated, 

acted upon, and fed back to staff, and alignment of that feedback 

with goals.  

 

Inclusion Criteria: Include statements related to the (lack of) 

alignment of implementation and innovation goals with larger 

organizational goals, as well as feedback to staff regarding those 

goals, e.g., regular audit and feedback showing any gaps between 

the current organizational status and the goal. Goals and Feedback 

include organizational processes and supporting structures 
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independent of the implementation process. Evidence of the 

integration of evaluation components used as part of “Reflecting and 

Evaluating” into on-going or sustained organizational structures 

and processes may be (double) coded to Goals and Feedback.  

 

Exclusion Criteria: Exclude statements that refer to the 

implementation team’s (lack of) assessment of the progress toward 

and impact of implementation, as well as the interpretation of 

outcomes related to implementation, and code to Reflecting & 

Evaluating. Reflecting and Evaluating is part of the implementation 

process; it likely ends when implementation activities end. It does 

not require goals be explicitly articulated; it can focus on 

descriptions of the current state with real-time judgment, though 

there may be an implied goal (e.g., we need to implement the 

innovation) when the implementation team discusses feedback in 

terms of adjustments needed to complete implementation. 

6. Learning 

Climate 

Definition: A climate in which: 1. Leaders express their own 

fallibility and need for team members’ assistance and input; 2. Team 

members feel that they are essential, valued, and knowledgeable 

partners in the change process; 3. Individuals feel psychologically 

safe to try new methods; and 4. There is sufficient time and space 

for reflective thinking and evaluation.  

 

Inclusion Criteria: Include statements that support (or refute) the 

degree to which key components of an organization exhibit a 

“learning climate.” 

 

Exclusion Criteria:  

E. Readiness for 

Implementation 

Definition: Tangible and immediate indicators of organizational 

commitment to its decision to implement an innovation. 

 

Inclusion Criteria: Include statements regarding the general level of 

readiness for implementation.  

 

Exclusion Criteria: Exclude statements regarding the general level 

of readiness for implementation that are captured in the sub-codes. 

1. Leadership 

Engagement 

Definition: Commitment, involvement, and accountability of leaders 

and managers with the implementation of the innovation.  

 

Inclusion Criteria: Include statements regarding the level of 

engagement of organizational leadership. 

 

Exclusion Criteria: Exclude or double code statements regarding 
leadership engagement to Engaging: Formally Appointed 
Internal Implementation Leaders or Champions if an 
organizational leader is also an implementation leader, e.g., if a 
director of primary care takes the lead in implementing a new 
treatment guideline. Note that a key characteristic of this 
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Implementation Leader/Champion is that s/he is also an 
Organizational Leader. 

2. Available 

Resources 

Definition: The level of resources organizational dedicated for 

implementation and on-going operations including physical space 

and time. 

 

Inclusion Criteria: Include statements related to the presence or 

absence of resources specific to the innovation that is being 

implemented. 

Exclusion Criteria: Exclude statements related to training and 

education and code to Access to Knowledge & Information.  

Exclude statements related to the quality of materials and code to 

Design Quality & Packaging. 

In a research study, exclude statements related to resources needed 

for conducting the research components (e.g., time to complete 

research tasks, such as IRB applications, consenting patients).   

3. Access to 

Knowledge & 

Information 

Definition: Ease of access to digestible information and knowledge 

about the innovation and how to incorporate it into work tasks.  

 

Inclusion Criteria: Include statements related to implementation 

leaders' and users' access to knowledge and information regarding 

use of the program, i.e., training on the mechanics of the program. 

Exclusion Criteria: Exclude statements related to engagement 

strategies and outcomes, e.g., how key stakeholders became engaged 

with the innovation and what their role is in implementation, and 

code to Engaging: Key Stakeholders.  

Exclude statements about general networking, communication, and 

relationships in the organization, such as descriptions of meetings, 

email groups, or other methods of keeping people connected and 

informed, and statements related to team formation, quality, and 

functioning, and code to Networks & Communications. 

IV.  Characteristics of 

Individuals 

 

1. Knowledge & 

Beliefs about 

the Innovation  

Definition: Individuals’ attitudes toward and value placed on the 

innovation, as well as familiarity with facts, truths, and principles 

related to the innovation. 

 

Inclusion Criteria: 

 

Exclusion Criteria: Exclude statements related to familiarity with 

evidence about the innovation and code to Evidence Strength & 

Quality. 

2. Self-efficacy Definition: Individual belief in their own capabilities to execute 
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courses of action to achieve implementation goals.  

 

Inclusion Criteria: 

 

Exclusion Criteria:  

3. Individual Stage 

of Change 

Definition: Characterization of the phase an individual is in, as s/he 

progresses toward skilled, enthusiastic, and sustained use of the 

innovation. 

 

Inclusion Criteria: 

 

Exclusion Criteria:  

4. Individual 

Identification 

with 

Organization  

Definition: A broad construct related to how individuals perceive the 

organization, and their relationship and degree of commitment with 

that organization.  

 

Inclusion Criteria: 

 

Exclusion Criteria: 

5. Other Personal 

Attributes 

Definition: A broad construct to include other personal traits such as 

tolerance of ambiguity, intellectual ability, motivation, values, 

competence, capacity, and learning style. 

 

Inclusion Criteria: 

 

Exclusion Criteria:  

V. Process  

A. Planning Definition: The degree to which a scheme or method of behavior 

and tasks for implementing an innovation are developed in advance, 

and the quality of those schemes or methods. 

 

Inclusion Criteria: Include evidence of pre-implementation 

diagnostic assessments and planning, as well as refinements to the 

plan. 

 

Exclusion Criteria:  

B. Engaging Definition: Attracting and involving appropriate individuals in the 

implementation and use of the innovation through a combined 

strategy of social marketing, education, role modeling, training, and 

other similar activities. 

 

Inclusion Criteria: Include statements related to engagement 

strategies and outcomes, i.e., if and how staff and innovation 

participants became engaged with the innovation and what their role 

is in implementation. Note: Although both strategies and outcomes 

are coded here, the outcome of engagement efforts determines the 

rating, i.e., if there are repeated attempts to engage staff that are 

unsuccessful, or if a role is vacant, the construct receives a negative 
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rating. In addition, you may also want to code the "quality" of staff - 

their capabilities, motivation, and skills, i.e., how good they are at 

their job, and this data affects the rating as well. 

 

Exclusion Criteria: Exclude statements related to specific sub 

constructs, e.g., Champions or Opinion Leaders. 

 

Exclude or double code statements related to who participated in the 

decision process to implement the innovation to Innovation Source, 

as an indicator of internal or external innovation source. 

1. Opinion 

Leaders 

Definition: Individuals in an organization that have formal or 

informal influence on the attitudes and beliefs of their colleagues 

with respect to implementing the innovation. 

 

Inclusion Criteria: Include statements related to engagement 

strategies and outcomes, e.g., how the opinion leader became 

engaged with the innovation and what their role is in 

implementation. Note: Although both strategies and outcomes are 

coded here, the outcome of efforts to engage staff determines the 

rating, i.e., if there are repeated attempts to engage an opinion leader 

that are unsuccessful, or if the opinion leader leaves the organization 

and this role is vacant, the construct receives a negative rating. In 

addition, you may also want to code the "quality" of the opinion 

leader here - their capabilities, motivation, and skills, i.e., how good 

they are at their job, and this data affects the rating as well. 

 

Exclusion Criteria:  

2. Formally 

Appointed 

Internal 

Implementation 

Leaders 

Definition: Individuals from within the organization who have been 

formally appointed with responsibility for implementing an 

innovation as coordinator, project manager, team leader, or other 

similar role.  

 

Inclusion Criteria: Include statements related to engagement 

strategies and outcomes, e.g., how the formally appointed internal 

implementation leader became engaged with the innovation and 

what their role is in implementation. Note: Although both strategies 

and outcomes are coded here, the outcome of efforts to engage staff 

determines the rating, i.e., if there are repeated attempts to engage an 

implementation leader that are unsuccessful, or if the 

implementation leader leaves the organization and this role is 

vacant, the construct receives a negative rating. In addition, you may 

also want to code the "quality" of the implementation leader here - 

their capabilities, motivation, and skills, i.e., how good they are at 

their job, and this data affects the rating as well. 

 

Exclusion Criteria: Exclude or double code statements regarding 

leadership engagement to Leadership Engagement if an 

implementation leader is also an organizational leader, e.g., if a 
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director of primary care takes the lead in implementing a new 

treatment guideline. 

3. Champions Definition: “Individuals who dedicate themselves to supporting, 

marketing, and ‘driving through’ an [implementation]”, overcoming 

indifference or resistance that the innovation may provoke in an 

organization. 

 

Inclusion Criteria: Include statements related to engagement 

strategies and outcomes, e.g., how the champion became engaged 

with the innovation and what their role is in implementation. Note: 

Although both strategies and outcomes are coded here, the outcome 

of efforts to engage staff determines the rating, i.e., if there are 

repeated attempts to engage a champion that are unsuccessful, or if 

the champion leaves the organization and this role is vacant, the 

construct receives a negative rating. In addition, you may also want 

to code the "quality" of the champion here - their capabilities, 

motivation, and skills, i.e., how good they are at their job, and this 

data affects the rating as well. 

 

Exclusion Criteria: Exclude or double code statements regarding 

leadership engagement to Leadership Engagement if a champion is 

also an organizational leader, e.g., if a director of primary care takes 

the lead in implementing a new treatment guideline. 

4. External 

Change Agents  

Definition: Individuals who are affiliated with an outside entity who 

formally influence or facilitate innovation decisions in a desirable 

direction.  

Inclusion Criteria: Include statements related to engagement 

strategies and outcomes, e.g., how the external change agent 

(entities outside the organization that facilitate change) became 

engaged with the innovation and what their role is in 

implementation, e.g., how they supported implementation efforts. 

Note: Although both strategies and outcomes are coded here, the 

outcome of efforts to engage staff determines the rating, i.e., if there 

are repeated attempts to engage an external change agent that are 

unsuccessful, or if the external change agent leaves their 

organization and this role is vacant, the construct receives a negative 

rating. In addition, you may also want to code the "quality" of the 

external change agent here - their capabilities, motivation, and skills, 

i.e., how good they are at their job, and this data affects the rating as 

well.  

Exclusion Criteria: Note: It is important to clearly define what roles 

are external and internal to the organization. Exclude statements 

regarding facilitating activities, such as training in the mechanics of 

the program, and code to Access to Knowledge & Information if the 

change agent is considered internal to the study, e.g., a staff member 

at the national office. If the study considers this staff member 
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internal to the organization, it should be coded to Access to 

Knowledge & Information, even though their support may overlap 

with what would be expected from an External Change Agent. 

5. Key 

Stakeholders   

Definition: Individuals from within the organization that are directly 

impacted by the innovation, e.g., staff responsible for making 

referrals to a new program or using a new work process.  

 

Inclusion Criteria: Include statements related to engagement 

strategies and outcomes, e.g., how key stakeholders became engaged 

with the innovation and what their role is in implementation. Note: 

Although both strategies and outcomes are coded here, the outcome 

of efforts to engage staff determines the rating, i.e., if there are 

repeated attempts to engage key stakeholders that are unsuccessful, 

the construct receives a negative rating. 

 

Exclusion Criteria: Exclude statements related to implementation 

leaders' and users' access to knowledge and information regarding 

using the program, i.e., training on the mechanics of the program, 

and code to Access to Knowledge & Information.  

 

Exclude statements about general networking, communication, and 

relationships in the organization, such as descriptions of meetings, 

email groups, or other methods of keeping people connected and 

informed, and statements related to team formation, quality, and 

functioning, and code to Networks & Communications.  

6. Innovation 

Participants 

Definition: Individuals served by the organization that participate in 

the innovation, e.g., patients in a prevention program in a hospital.  

 

Inclusion Criteria: Include statements related to engagement 

strategies and outcomes, e.g., how innovation participants became 

engaged with the innovation. Note: Although both strategies and 

outcomes are coded here, the outcome of efforts to engage 

participants determines the rating, i.e., if there are repeated attempts 

to engage participants that are unsuccessful, the construct receives a 

negative rating. 

 

Exclusion Criteria: Exclude statements demonstrating (lack of) 

awareness of the needs and resources of those served by the 

organization and whether or not that awareness influenced the 

implementation or adaptation of the innovation and code to Needs & 

Resources of Those Served by the Organization.  

C. Executing Definition: Carrying out or accomplishing the implementation 

according to plan.  

Inclusion Criteria: Include statements that demonstrate how 

implementation occurred with respect to the implementation plan. 

Note: Executing is coded very infrequently due to a lack of 

planning. However, some studies have used fidelity measures to 
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assess executing, as an indication of the degree to which 

implementation was accomplished according to plan.  

Exclusion Criteria:  

D. Reflecting & 

Evaluating 

Definition: Quantitative and qualitative feedback about the progress 

and quality of implementation accompanied with regular personal 

and team debriefing about progress and experience. 

 

Inclusion Criteria: Include statements that refer to the 

implementation team’s (lack of) assessment of the progress toward 

and impact of implementation, as well as the interpretation of 

outcomes related to implementation. Reflecting and Evaluating is 

part of the implementation process; it likely ends when 

implementation activities end. It does not require goals be explicitly 

articulated; it can focus on descriptions of the current state with real-

time judgment, though there may be an implied goal (e.g., we need 

to implement the innovation) when the implementation team 

discusses feedback in terms of adjustments needed to complete 

implementation. 

Exclusion Criteria: Exclude statements related to the (lack of) 

alignment of implementation and innovation goals with larger 

organizational goals, as well as feedback to staff regarding those 

goals, e.g., regular audit and feedback showing any gaps between 

the current organizational status and the goal, and code to Goals & 

Feedback. Goals and Feedback include organizational processes and 

supporting structures independent of the implementation process. 

Evidence of the integration of evaluation components used as part of 

“Reflecting and Evaluating” into on-going or sustained 

organizational structures and processes may be (double) coded to 

Goals and Feedback.  

Exclude statements that capture reflecting and evaluating that 

participants may do during the interview, for example, related to the 

success of the implementation, and code to Knowledge & Beliefs 

about the Innovation. 

VI.  Additional Codes  

A. Code Name  Definition:  

 

Inclusion Criteria: 

 

Exclusion Criteria:  

B. Code Name   Definition:  

 

Inclusion Criteria: 

 

Exclusion Criteria:  
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Appendix 3.1: PROM-HD Participant Information Sheet – 

Patient 
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3.2 PROM-HD Participant Information Sheet – HCP 
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3.3 PROM-HD Exemplar PROMs – KDQOL-SF, KDQOL-36, IPOS-

R l
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3.4 PROM-HD Topic Guide for use with patient participants 
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3.5 PROM-HD Topic guide for use with HCP’s 
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3.7 HCP Data Saturation tables and interview characteristics   
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3.8 Pre-publication Consolidated Criteria for Reporting 

Qualitative Studies (COREQ) checklist 
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Appendix 4.2: Scoping review sample search strategy 
 

Scoping Review 
Search strategy: 
 
Example Search Strategy (MEDLINE): 
 

1. (HR-PRO or HRPRO or HRQL or HRQoL or QL or QoL).ti,ab. 
2. quality of life.mp. 
3. (health index* or health indices or health profile*).ti,ab. 
4. health status.mp. 
5. ((patient or self or child or parent or carer or proxy) adj (appraisal* or appraised or report or reported or 

reporting or rated or rating or based or assessed or assessment*)).ti,ab. 
6. ((disability or function or functional or functions or subjective or utility or utilities or wellbeing or well 

being) adj2 (index or indices or instrument or instruments or measure or measures or questionnaire* or 
profile or profiles or scale or scales or score or scores or status or survey or surveys)).ti,ab. 

7. ((((patient adj reported adj outcome adj measure*) or patient) adj reported adj outcome*) or capability 
or capabilities).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 
floating sub-heading word, keyword heading word, organism supplementary concept word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms] 

8. 1 or 2 or 3 or 4 or 5 or 6 or 7 
9. (Renal replacement therapy or APD or Automated Peritoneal Dialysis or CAPD, Continuous Ambulatory 

Peritoneal Dialysis or CCPD or Continuous cyclic peritoneal dialysis or dialysis or h*emofiltration or 
h*emodiafiltration or h*emodialysis or kidney transplant* or predialysis or renal replacement or renal 
transplant*).mp. 

10. (CRF or chronic renal failure or CKF or chronic kidney failure or kidney disease* or renal disease or kidney 
failure or renal failure or CKD or chronic kidney disease or ESKD or end stage kidney disease or ESKF or 
end stage kidney failure or ESRF or end stage renal failure or ESRD or end stage renal disease or kidney 
insufficiency).mp. 

11. Renal Insufficiency, Chronic/ 
12. 9 or 10 or 11 
13. (((((((((((((((((((((((((((((Instrumentation or method* or Validation Studies or Comparative Study).mp. or 

psychometrics/ or psychometr*.mp. or clinimetr*.mp. or clinometr*.mp. or outcome assessment health 
care/ or outcome assessment*.ti,ab. or outcome measure*.mp. or observer variation/ or observer 
variation*.ti,ab. or Health Status Indicators/ or reproducibility of results/ or reproducib*.ti,ab. or 
discriminant analysis/ or reliab*.ti,ab. or unreliab*.ti,ab. or valid*.ti,ab. or coefficient of variation.ti,ab. or 
coefficient*.ti,ab. or homogeneity.ti,ab. or homogeneous.ti,ab. or internal consistency.ti,ab. or 
cronbach*.ti,ab.) and alpha*.ti,ab.) or item*.ti,ab.) and correlation*.ti,ab.) or selection*.ti,ab. or 
reduction*.ti,ab. or agreement.mp. or precision.mp. or imprecision.mp. or precise value*.mp. or test-
retest.ti,ab. or test.ti,ab.) and retest.ti,ab.) or reliab*.ti,ab.) and test.ti,ab.) or retest.ti,ab. or 
stability.ti,ab. or interrater.ti,ab. or inter-rater.ti,ab. or intrarater.ti,ab. or intra- rater.ti,ab. or 
intertester.ti,ab. or inter-tester.ti,ab. or intratester.ti,ab. or intra- tester.ti,ab. or interobserver.ti,ab. or 
inter-observer.ti,ab. or intraobserver.ti,ab. or intra-observer.ti,ab. or intertechnician.ti,ab. or inter-
technician.ti,ab. or intratechnician.ti,ab. or intra-technician.ti,ab. or interexaminer.ti,ab. or inter- 
examiner.ti,ab. or intraexaminer.ti,ab. or intra-examiner.ti,ab. or interassay.ti,ab. or inter-assay.ti,ab. or 
intraassay.ti,ab. or intra-assay.ti,ab. or interindividual.ti,ab. or inter-individual.ti,ab. or 
intraindividual.ti,ab. or intra-individual.ti,ab. or interparticipant.ti,ab. or inter-participant.ti,ab. or 
intraparticipant.ti,ab. or intra- participant.ti,ab. or kappa*.ti,ab. or kappa's.ti,ab. or repeatab*.mp. or 
replicab*.mp. or repeated.mp.) and measure*.mp.) or finding*.mp. or result*.mp. or test*.mp. or 
generaliza*.ti,ab. or generalisa*.ti,ab. or concordance.ti,ab. or intraclass.ti,ab.) and correlation*.ti,ab.) or 
discriminative.ti,ab. or known group.ti,ab. or factor analysis.ti,ab. or factor analyses.ti,ab. or factor 
structure.ti,ab. or factor structure.ti,ab. or dimension*.ti,ab. or subscale*.ti,ab. or multitrait.ti,ab.) and 
scaling.ti,ab. and analysis.ti,ab.) or analyses.ti,ab. or item discriminant.ti,ab. or interscale 
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correlation*.ti,ab. or error.ti,ab. or errors.ti,ab. or individual variability.ti,ab. or interval variability.ti,ab. 
or rate variability.ti,ab. or variability.ti,ab.) and analysis.ti,ab.) or value*.ti,ab. or uncertainty.ti,ab.) and 
measurement.ti,ab.) or measuring.ti,ab. or standard error of measurement.ti,ab. or sensitiv*.ti,ab. or 
responsive*.ti,ab. or limit*.ti,ab.) and detection.ti,ab.) or minimal detectable concentration.ti,ab. or 
interpretab*.ti,ab. or minimal.ti,ab. or minimally.ti,ab. or clinical.ti,ab. or clinically.ti,ab.) and 
important.ti,ab.) or significant.ti,ab. or detectable.ti,ab.) and change.ti,ab.) or difference.ti,ab. or 
small*.ti,ab.) and real.ti,ab.) or detectable.ti,ab.) and change.ti,ab.) or difference.ti,ab. or meaningful 
change.ti,ab. or ceiling effect.ti,ab. or floor effect.ti,ab. or Item response model.ti,ab. or IRT.ti,ab. or 
Rasch.ti,ab. or Differential item functioning.ti,ab. or DIF.ti,ab. or computer adaptive testing.ti,ab. or item 
bank.ti,ab. or cross-cultural equivalence.ti,ab. 

14. (PRO integration or Clinical PRO application* or telePRO or automated PRO algorithm* or screening 
purpose* or PRO questionnaire* or Patient-reported outcome questionnaire* or Patient-reported 
symptom* or Patient-centred care or Patient self- report* or Self-report health or Self-rated health or 
Self-reported measure* of health or Health outcome* or Health communication* or Hospital 
performance evaluation* or Automated telephone survey system* or paper-based survey* or web-based 
survey* or web-based PRO platform* or web-based system* or PRO collection* or PRO measure* or 
PRO intervention* or PRO assessment intervention* or PRO data or PRO assessment* or Routine PRO 
assessment* or Routine PRO collection or Symptom assessment* or Symptom monitoring or Symptom 
data or Functional status or Electronic PRO assessment* or Electronic PRO system* or ePRO or ePRO* 
or ePRO system* or PRO system* or Generic PRO system* or PRO-based clinical alert system* or PROM 
or ePROM or electronic PROM).mp. 

15. 13 or 14 
16. 8 and 12 and 15 
17. limit 16 to dt= 
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5.1 Publication: Kyte D, Anderson N et al. (2020) Development 

of an electronic patient reported outcome measure (ePROM) 

system to aid the management of patients with advanced 

chronic kidney disease Journal of Patient-Reported Outcomes 

https://doi.org/10.1186/s41687-020-00223-8 

 

Link to open access publication: 

Development of an electronic patient-reported outcome measure (ePROM) system to 

aid the management of patients with advanced chronic kidney disease | Journal of 

Patient-Reported Outcomes | Full Text (springeropen.com) 

(https://jpro.springeropen.com/articles/10.1186/s41687-020-00223-8) 
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5.2 Publication: Kyte D, Anderson N, Bishop J, Bissell A, Brettell 

E, Calvert M, Chadburn M, Cockwell P, Dutton M, Eddington H, 

Forster E, Hadley G, Ives NJ, Jackson LJ, O'Brien S, Price G, 

Sharpe K, Stringer S, Verdi R, Waters J, Wilcockson A. Results of 

a pilot feasibility randomised controlled trial exploring the use of 

an electronic patient-reported outcome measure in the 

management of UK patients with advanced chronic kidney 

disease. BMJ Open. 2022 Mar 18;12(3):e050610. doi: 

10.1136/bmjopen-2021-050610. PMID: 35304391; PMCID: 

PMC8935185. 

Link to open access publication: 

Results of a pilot feasibility randomised controlled trial exploring the use of an 

electronic patient-reported outcome measure in the management of UK patients with 

advanced chronic kidney disease | BMJ Open 

(https://bmjopen.bmj.com/content/12/3/e050610.long) 

  



 

399 
 

5.3. Structured Survey (www.smartsurvey.co.uk) includes 

combined consent sheet v10.06.2021 
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5.4. Topic Guide for semi-structured interviews v4 11.06.2021 

Nephrology ePRO systems review - Topic Guide 

Introduction/Ice breaker  

The introduction will set the tone and start building rapport: 

Introduce self as a Nurse Researcher with a clinical background specialising in nephrology 

research and that this interview is being undertaken as part of a clinician doctoral 

research fellowship funded by the National Institute for Health Research. 

Tell respondents the general purpose of the interview  

Before the interview, check that the respondents are still happy to take part and have signed the 

study specific electronic consent form. 

Participants will be reminded that all individual self-identifiers will be removed before 

transcripts are analysed but that the System/institution itself will be named. 

1. Icebreaker question: Please outline your role and key responsibilities as a System Lead 

for the ePRO outlined in your survey responses 

 

2.  Can you describe how the ePRO is being implemented in your institution? 

Prompts: What was/is your implementation plan? What stage are you at? 

 

3. What is the purpose of assessment?  

Prompt: To inform clinical care, identify symptoms/tailor care, audit, benchmark, real-

world evidence, trials Mixture? 
 

4. Did you use internal/external change agents to help implementation? 

Did you use peer support/champions to help implementation? 

 Prompt: Did you get endorsement or support from leaders? If yes, what form did it 

take, if no, why do you think not? 

 

5. Did you use an existing PROM? Or develop a new measure? 

Prompt: Did you measure the psychometric properties of any existing measure? If a 

new measure was created – what methodological approach was taken? Use of core 

outcome sets? COSMIN assessment? Level of patient input? FDA guidance? 

 

6. Who are the key influential stakeholders for the ePRO? What was your engagement 

strategy to get these people on board? 

Prompts: Stakeholders could be Health care professionals, patients, carers, senior 

managers, administration staff. Were these individuals involved in c0-designing the 

system – in particular were patients involved?  

 

7. What is the general level of receptivity in your organization? 

Prompt: Are users (patients/Healthcare Professionals) happy to use the ePRO, are they 

confident? If not, do you know why not? 

 

8. Were any supports developed to help you implement and use the ePRO? 

Prompts: Training resources? Marketing material?> toolkit? Were these resources 
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available digitally, was face to face training made available. 

 

9. What is the priority for getting the ePRO implemented relative to other initiatives that 

are happening now? 

Prompt: for example was it affected by the COVID 19 pandemic? 

 

10. Was the ePRO piloted prior to full-scale implementation? 

Prompt: Can you describe the context of the pilot? What worked well?  What did not 

work well? 

 

11. Was the ePRO available in more than one language? Were there mechanisms to allow 

use by as many patients as possible? 

Prompt: were any translations culturally validated?  

 

12. What mechanisms do you have in place to allow maximum accessibility? 

Prompt was the ePRO available for use with patients who have impairments, or can’t 

access IT 

 

13. What direct and indirect costs were incurred to implement the ePRO? 

Prompts: Did you need to make changes to infrastructure i.e., IT systems, staffing to 

support ePRO, adaptions to existing workflow and care delivery systems 

 

14. Did you have sufficient resources to implement the ePRO? 

Prompt: if not, what should be prioritised? Links to EPR? Safety features? 

 

15. Do you think the ePRO has improved the way care is being delivered? If yes, how do 

you think this takes effect?  

Prompt: Improved access to services? Help with self-management? Reduced travel time 

and expense? To support individual care/tailor care to individual needs, audit, 

benchmarking, real-world evidence generation – all of these? Other 

 

16. Are you collecting any information to assess impact of the ePRO? If so what type of 

data? 

Prompt: health economic data to assess cost effectiveness, average length of 

consultation , hospitalisations, death rate, health service interactions, patient and 

clinician satisfaction 

 

17. What kind of performance measures, policies, regulations, or guidelines influenced the 

decision to implement the ePRO? Does it provide your organisation with an advantage? 

Prompt: Local, state, national measures? Were there incentives to support the ePRO 

 

18. Overall has the ePRO been implemented according to the implementation plan? 

Prompt: What worked well (Facilitators), what did not (Barriers), what would you 

change? 

 

19. Are you aware of other ePROs systems in regular/systematic use in nephrology 

settings? 

Prompt: If yes, which systems and what are the associated institution? Do you know 

who the System Lead is? 
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20. How does your ePRO compare to other similar/existing ePROs in your setting?  

Prompt: Are you aware of any specific advantages/disadvantages of your digital PRO? 

 

21. Do you have anything else to add? 

We have now reached the end of the interview. Please be reminded that any personal 

identifiers will be removed but institutional and system identifiers will be used in any 

subsequent outputs. You will be given a copy of the transcript after the interview and will 

have 10 working days to inform the lead researchers of any redactions you wish to make 

or study withdrawal. Many thanks for your participation. 
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Appendix 5.5: REC approved invitation email v1 10.06.2021 
 

 

Email 
Dear …, 

We are inviting people who have had involvement in the development, design and 

implementation of ePRO Systems, specifically for use in nephrology settings, to complete a 

survey and optional follow up interview, if required, about system characteristics including 

assessment, automation, integration and reporting. The aim of this research is to summarise 

the latest developments worldwide and help inform development of ePRO systems for use in 

haemodialysis settings in the United Kingdom. 

You have been contacted, as you have been identified as a key ePRO System Lead within 

nephrology and we would be very keen for your participation. 

This research is being undertaken as part of a National Institute of Health Research Clinical 

Doctoral Research Fellowship at the Centre for Patient Reported Outcomes Research (CPROR) 

University of Birmingham in the UK.  

A participant information sheet with further information is attached to this email. 

For more information, please contact Doctoral Research Fellow Nicola Anderson: 

 or Principal Investigator/Supervisor Professor Melanie Calvert 

 

If you wish to take part – your unique study identifier is [enter identifier]. Please make a note 

of this number and use it in any communications with the research team. 

The survey can be found at: 

<insert link> 

Please feel free to pass on details of this research and the research team contacts to anyone 

who you think would be interested. 

Kind regards and many thanks, 

Nicola Anderson and Professor Melanie Calvert. 
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Appendix 5.6: REC approved Participant Information Sheet v3 

06.06.2021 

Using electronic Patient-Reported Outcome Measures (ePROs) to 

promote quality of care and safety in the management of patients 

with End Stage Kidney Disease: Review of Electronic Patient-

Reported Outcomes Systems used in Nephrology settings 
 

Why are you doing the survey? 
The aim of this research is to comprehensively explore the design, implementation and use of 

ePRO systems being used or developed for use in nephrology settings to help inform the 

development of an ePRO system to support individuals with end stage kidney disease.  

Therefore, we are inviting people who have been identified as System Leads in the application 

of ePRO Systems, specifically for use with kidney patients to take part. 

Taking part is voluntary and it is up to you to decide whether or not to take part.  

Who can take part in the survey? 
A System Lead of an eligible ePRO system. Eligible systems are defined as those used in 

nephrology practice settings including related treatment areas (e.g., dialysis units) that assess 

PROs electronically and summarize kidney patients’ responses to their care provider. Eligible 

systems from any country can be included. System leads may have clinical or non-clinical roles 

but will have taken central responsibility for key aspects of ePRO design, development and 

implementation. 

What would taking part involve? 
The survey will take around one hour to complete. The survey will ask questions about system 

characteristics including methods of assessment, levels of automation, integration into the 

electronic health record, safety alerts and reporting of responses. We will also ask you to 

complete questions about your role and responsibilities. The survey is constructed to allow 

you to skip questions or include ‘rather not say’ in a free text option, to avoid disclosing 

proprietary information and breaching copyright or non-disclosure agreements. 

Before you complete the survey, you will be asked to complete an online form to give your 

consent to take part in the study. You will be given a unique study ID number. Please keep a 

record of this number for any communication with the researchers. 
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Participants can withdraw at any point during the survey by exiting your browser without 

submitting the completed survey form. Partially completed forms will be saved for completion 

at a later time and this data is available to researchers. In addition, you can withdraw your 

data up to 5 days after completing or partially completing the survey by contacting the study 

team. After this point, analysis will commence, and withdrawal of data will not be possible. 

Participants will not be expected to give a reason for survey withdrawal. 

 

You will also be asked if you are happy to be contacted for an optional follow up interview, if 

required, to explore your survey responses and implementation factors in further detail.  

Do I have to take part in a follow up interview? 

No, you do not have to take part in a follow up interview. It is up to you to decide. Taking part 

in this part of the research will be based around your commitments. The date and time of the 

interview will be arranged at your convenience. Development team members may attend 

semi-structured interview, at request of the System Lead, if specific roles in development and 

implementation were delegated. 

What will happen to me if I decide to take part in a follow up interview? 

The optional follow up interview will take place via telephone or approved video conferencing 

platform. The interview will be recorded and will last for about one hour.  Any recording of a 

follow up interview will be used to produce a typed record of the discussion, known as a 

transcript, which will be anonymised. A professional transcription company will carry out the 

transcription. Any external company will sign a confidentiality agreement before receiving such 

recordings. The transcript will be analysed as part of our research. 

What are the possible benefits of taking part? 

Participants will be offered a £50 gift voucher in recognition for your involvement in survey 

completion.  

 

What are the possible disadvantages and risks of taking part?  
We do not anticipate any risks in taking part in either the survey or the follow up interview.  

What happens if I change my mind? 
You can end the survey at any point whilst you are completing it, by exiting your browser and 

not submitting the survey.   
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Once you have submitted the survey you will be able to withdraw up to 5 days after you have 

taken part. If you take part in an optional follow up interview you will be able to withdraw up 

to 10 working days following receipt of a completed interview transcript for review. You do not 

have to provide a reason for this. We advise you to keep a note of the researchers’ contact 

details below and your unique study ID number if you wish to contact the study team 

regarding withdrawal. 

How will my information be used? 
We will produce a summary of the findings from the survey and any follow up interviews. Any 

personal identifiable information will be anonymised, but we will use institution and system 

identifiers when we report this study in academic journals or presentations at academic 

conferences. Whilst you will not be directly identifiable in any way through these outputs, it 

may be possible to identify you via your system or institution. To mitigate for this, you will be 

given opportunity to review any interview transcript and to redact any information you wish. 

Reviewed transcripts will need to be returned within 10 working days, otherwise it is assumed 

you are happy with the content.   

How will my information be kept confidential? 
Everyone involved in this study will keep your data safe and secure. We will also follow all 

privacy rules. Once we have finished the study, we will keep some of the data so we can check 

the results.  

Minimal Identifiable personal information will be collected (Role, experience in field) but any 

such individual personal information will be anonymised and there will be no reference to 

individual names or direct named quotes. However, institution and system identifiers will be 

kept and will be used in research outputs, including publications and presentations.  

All identifiable electronic data including contact details and interview recordings will be held 

within encrypted files and stored on a secure server which is backed up daily at the University 

of Birmingham.  

The data you provide will only be accessed by the research team at the University of 

Birmingham, or by authorised people to check that the study is being carried out correctly. 

All data will be saved and stored securely at the University of Birmingham. Study data will be 

held for 10 years before being destroyed. 

The information collected may be used to support other research in the future and may be 

shared anonymously with other researchers. 
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You can find out more about how we use your information:  

- At www.birmingham.ac.uk/privacy/index.aspx 

 

- By sending an email to Nicola Anderson:  

 

What will happen to the results of this study? 
A summary of the results will be made available at the end of the study. The results may be 

published in academic journals or presented at academic conferences. 

Who is conducting the research? 
This independent research is funded by the National Institute of Health Research (NIHR) under 

its Clinical Doctoral Research Fellowship Programme (Grant Reference ICA-CDRF-2018-04-ST2-

027) and forms part of a PhD educational qualification through the Centre for Patient Reported 

Outcomes Research (CPROR). The project is sponsored by University of Birmingham. 

Who has reviewed the study? 
This research has been reviewed by the University of Birmingham Research Ethics Committee. 

Further information and contact details  
If you would like any more information, please contact Doctoral Research Fellow Nicola 

Anderson:   or Principal Investigator Professor Melanie Calvert 

 

If you have any complaints about this project, you may contact Susan Cottam, Research Ethics 

Manager, University of Birmingham, B15 2TT (  

 

If you have a complaint about the way, you have been approached or treated during this study 

or a concern about any aspect of it you should ask to speak to the researcher, who will do their 

best to answer your questions. 
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Appendix 6.1: Publication: Calvert, M.J., Cruz Rivera, S., Ritzer, 

A., Hughes S.E., Campbell, L., Molony-Oates, B., Aiyegbusi, O L., 

Stover, A, M., Wilson, R., McMullan, C., Anderson, N E., Turner, G 

M., Have Davies, E., Verdi, R., Volkova G., Kamoni P., Muslim, S., 

George, A., O’Connor, D., Xiaoxia, L., Wu, A,W., & Denniston, A,K. 

Patient reported outcome assessment must be inclusive and 

equitable. Nat Med 28, 1120–1124 (2022). 

https://doi.org/10.1038/s41591-022-01781-8 

 

Link to open access publication: 

Patient reported outcome assessment must be inclusive and equitable | Nature 

Medicine 

(https://www.nature.com/articles/s41591-022-01781-8) 
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Appendix 6.2 Publication: Samantha Cruz Rivera, PhD; Olalekan 

Lee Aiyegbusi, PhD; Jonathan Ives, PhD; Heather Draper, PhD; 

Rebecca Mercieca-Bebber, PhD; Carolyn Ells, PhD; Amanda 

Hunn, MA; Jane A. Scott, PhD; Conrad V. Fernandez, MD; Andrew 

P. Dickens, PhD; Nicola Anderson, MSc; Vishal Bhatnagar, MD; 

Andrew Bottomley, PhD; Lisa Campbell, MD; Clive Collett, MA; 

Philip Collis; Kathrine Craig, PhD; Hugh Davies, MD;Robert Golub, 

MD; Lesley Gosden; Ari Gnanasakthy, MSc; Elin Haf Davies, PhD; 

Maria von Hildebrand; Janet M. Lord, PhD;Nirosha 

Mahendraratnam, PhD; Tempei Miyaji, MSc; Thomas Morel, PhD; 

Joao Monteiro, PhD; Ann-Dorthe Olsen Zwisler, PhD; John Devin 

Peipert, PhD; Jessica Roydhouse, PhD; Angela M. Stover, PhD; 

Roger Wilson, CBE; Christina Yap, PhD; Melanie J. Calvert,PhD. 

Ethical Considerations for the Inclusion of Patient-Reported 

Outcomes in Clinical Research: The PRO Ethics Guidelines. 

JAMA. 2022;327(19):1910–1919. doi:10.1001/jama.2022.6421 

 

Link to open access publication: 

Ethical Considerations for the Inclusion of Patient-Reported Outcomes in Clinical 

Research: The PRO Ethics Guidelines | Guidelines | JAMA | JAMA Network 

(https://jamanetwork.com/journals/jama/fullarticle/2792247) 
 




