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Abstract
Background
Patient reported outcome measures (PROMs) can be used to assess the impact of health conditions upon an individual’s health-related quality of life (HRQoL). Whilst PROMs have been used to quantify the HRQoL impact of amyotrophic lateral sclerosis (ALS), existing instruments may not fully capture what matters to people living with ALS (plwALS) or be appropriate to be used directly to inform the cost-effectiveness of new treatments. This highlights a need for a new condition-specific PROM that can both capture what’s important to plwALS and be used in economic evaluation. This study has two key aims: 1) to produce a novel PROM for measuring HRQoL in plwALS (PROQuALS). 2) to value a set of items from the novel PROM to generate an associated preference-weighted measure (PWM) that will enable utility values to be generated.

Methods
A mixed-methods study design will be conducted across three stages. Stage 1 involves concept elicitation and the generation of draft PROM content from a robust and comprehensive systematic review of HRQoL in ALS, with input from plwALS. Stage 2 consists of cognitive debriefing of the draft PROM content to ascertain its content validity (Stage 2a), followed by a psychometric survey (Stage 2b) to assess statistical performance. Evidence from Stage 2 will be used to make decisions on the final content and format of the novel PROM. Stage 3 will involve valuation and econometric modeling using health economics methods to generate preference weights, so a PWM derived from the novel PROM can be used in the cost-effectiveness analyses of treatments. Patient and clinical advisory groups will have critical, collaborative input throughout the project.

Discussion
The novel PROM will be designed to comprehensively assess important aspects of HRQoL to plwALS and to quantify HRQoL in terms of subjective impact. The PROQuALS measure will be available for use in research and healthcare settings. The associated PWM component will extend and enable the use of PROQuALS in cost-effective analyses of new treatments for ALS.

Trial registration
Not applicable.
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Background
Amyotrophic lateral sclerosis (ALS) is a life-shortening, rare neurodegenerative condition that has a significant burden on patients’ lives [1]. The disease causes progressive deterioration in nerve cells responsible for muscle movement and is eventually fatal, with an estimated median survival of 2.4 years post-diagnosis [2]. Incidence of ALS has been estimated recently at 1.59 per 100,000 person-years globally, with increased incidence by age (up until ~ 70 years), and a trend of increasing incidence over time [3]. Presently, there is no cure for ALS, so clinical management is based on slowing progression and maximizing patients’ health-related quality of life (HRQoL). Health-related quality of life is a multidimensional construct that transcends physical health indicators and includes a person’s “physical, psychological, and social functioning associated with an illness or its treatment” [4]. Increasingly, HRQoL data forms an important outcome in clinical trials, and, in specialized forms, is used to generate quality-adjusted life years (QALYs) that feature in cost-effectiveness analyses of healthcare interventions through health technology assessments [5]. The concept of HRQoL is inherently subjective and is most frequently assessed using questionnaires known as patient reported outcome measures (PROMs), which are completed by patients themselves, or, if that is not possible, by proxy respondents. Patient reported outcomes vary in content and can be ‘generic’ (i.e., designed to be applicable across health conditions and maximize comparability) or ‘condition-specific’ (i.e., designed to be sensitive to specific health conditions and maximize content validity) [6].
Many PROMs exist to assess (aspects of) HRQoL and over 111 have been used in people living with ALS (plwALS) [7]. However, the choice of PROMs used to gauge HRQoL in ALS (and other health conditions) is inconsistent and varies across studies. There are also critical limitations to existing PROMs used to assess HRQoL in ALS. First, there are concerns over the comprehensiveness of existing PROMs to assess all aspects of HRQoL that matter to plwALS, with a dominant focus on physical functioning (rather than social or psychological functioning) [7]. Second, existing condition-specific HRQoL PROMs in ALS typically use a frequency and/or agreement response scale to assess the degree that different aspects of HRQoL are affected, but they do not assess how much this degree of impact matters to plwALS. It is possible to experience something a lot, but acknowledge that it is not important to you, or vice versa. Third, many existing condition-specific PROMs used to assess HRQoL in ALS are not preference-weighted, which means the data from them cannot be used to calculate QALYs for use in cost-effectiveness analyses of interventions for ALS. Furthermore, many existing (condition-specific) HRQoL PROMs in ALS are not suitable for adaptation for use for economic valuation because they were not developed with that criterion in mind (c.f., Peasgood et al., 2021 [8]).
The objective of this study is to develop a novel PROM (Patient Reported Outcome measure of Quality of life in Amyotrophic Lateral Sclerosis [PROQuALS]) to assess HRQoL in ALS that: (i) comprehensively captures aspects of HRQoL that matter to plwALS; (ii) uses a response scale that captures the subjective impact of ALS on different aspects of HRQoL on the person completing the PROM; and (iii) is amenable to economic evaluation to derive an associated preference-weighted measure (PWM). The work proceeds through three stages, detailed in this protocol. Stage 1 involves concept elicitation and the generation of draft PROM content from a robust and comprehensive systematic review of HRQoL in ALS [7], with input from plwALS. Stage 2 consists of cognitive debriefing of the draft PROM content to ascertain its content validity (Stage 2a), followed by a psychometric survey (Stage 2b) to assess statistical performance. Evidence from Stage 2 will be used to make decisions on the final content and format of the novel PROM.
The refined PROM generated and finalised in Stage 2 cannot be used to directly inform cost-effectiveness analyses and therefore an ALS-specific PWM will be generated for this purpose. A PWM consists of a) a classification system comprised of dimensions of HRQoL and associated severity levels that can be used to categorise the HRQoL of all patients, and b) a scoring system derived from preferences which enable a utility value to be generated for every state defined by the classification system. Stage 3 will involve valuation and econometric modeling using health economics methods to generate preference weights, so a PWM derived from the novel PROM can be used in the cost-effectiveness analyses of treatments. Both patient and clinical advisory groups have been established and will have critical, collaborative input throughout the project.

Methods
Project governance (including patient involvement)
The research has three governance groups who will be actively involved at key stages: the research team (comprising a core group of researchers including PROM developers, health economists, and clinical academics); the Clinical Advisory Group (CAG) (comprising a diverse group of clinicians and clinical academics who specialise in ALS); and the Patient Advisory Group (PAG) (comprising adults with ALS). The CAG and PAG will collaborate with the research team at critical times throughout the research project (Fig. 1), informed by an existing framework designed to ensure lived experience is integrated fully into PROM development [9]. Representatives of the PAG were first engaged in the research via input into the conceptual framework underlying item generation in Stage 1 [7]. While the methods/study design are already defined, the PAG (and CAG) will continue to have input into the development of PROQuALS throughout the project, including in content decisions, interpreting results, and helping to select which items are taken forward for preference weighting.[image: ]
Fig. 1 Overview of project. ALSAQ-5 = Amyotrophic Lateral Sclerosis Assessment Questionnaire; ALSFRS-R = Revised Amyotrophic Lateral Sclerosis Functional Rating Scale; CAG = Clinical Advisory Group; CTT = Classical test theory; DCE = Discrete choice experiment; IRT = Item response theory; PAG = Patient Advisory Group; PlwALS = People living with ALS; PROQuALS = Patient Reported Outcome measure of Quality of life in Amyotrophic Lateral Sclerosis; PROM = Patient reported outcome measure; PWM = Preference-weighted measure; QuALS = Health-related quality of life in amyotrophic lateral sclerosis



Project aims
This project has three aims:	1.
To generate draft PROM content for measuring HRQoL in plwALS based on a comprehensive literature review and conceptual framework of HRQoL in ALS (QuALS).

 

	2.
To produce a finalized novel PROM for measuring HRQoL in plwALS, utilising qualitative methods (cognitive debriefing interviews), quantitative methods (psychometric analyses), and expert input from collaborators (PAG and CAG).

 

	3.
To value a set of items from the novel PROM to generate an associated preference-weighted measure (PWM) that will enable utility values to be generated in order to derive QALYs for use in cost-effectiveness analyses.

 




The research is split into three iterative stages that map onto the aims above (Fig. 1).
Stage 1: concept elicitation
The purpose of Stage 1 is to generate draft content for the novel PROM. The underlying conceptual framework for the PROQuALS instrument is the QuALS framework. QuALS was developed following a systematic review of the literature on HRQoL in ALS, and was ratified by plwALS and clinical experts [7]. The QuALS framework was used to inform the development of draft PROM content (including items, instructions, and response options) for the PROQuALS. A total of 101 draft items, across seven QuALS domains (Activities; Physical Health; Autonomy; Cognition; Feelings and Emotions; Self-identity; and Relationships) have been drafted by the core research team. Draft instructions were developed based on a structure that has been received well in other PROMs developed by the research team [10, 11]. The draft PROM features a 2-week recall period to balance issues of having a sufficient time period to capture different aspects of HRQoL with issues of recall. Two weeks is also the modal recall period used in ALS-specific PROMs assessing aspects of HRQoL [7]. An initial draft 4-point response scale that assesses subjective impact of each aspect of HRQoL (i.e., “how much of a problem for you was…”) was developed for testing and differentiates this PROM from other condition-specific measures in ALS. The draft PROM content will be further refined through collaboration with the PAG prior to Stage 2a (cognitive interviews).

Stage 2: refining the descriptive system
The purpose of Stage 2 is to revise the draft content developed in Stage 1 to produce a final HRQoL PROM for use in ALS. Stage 2 has two substages (Fig. 1).
Stage 2a – cognitive debriefing interviews
Draft PROM content will be assessed through qualitative methodology (cognitive debriefing interviews). The purpose of the interviews is to determine the content validity of the draft PROM content (i.e., to assess its relevance, comprehensiveness, and comprehensibility [12]). This includes the instructions, items, response options, and recall period. Interviews will be informed by a topic guide based on published guidance from The Professional Society for Health Economics and Outcomes Research (ISPOR) and COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN) [13, 14]. Interviews will be conducted online to facilitate inclusivity, and transcribed intelligent verbatim. Due to the number of draft items generated in Stage 1, and reflecting upon response burden, interviews will be conducted over a minimum of two iterative waves. Each participant will be asked to comment upon a maximum of 40 items only (incorporating full sets of items from each HRQoL theme). The methodology outlined, including sample size requirements, are based on COSMIN guidance [15]. A minimum number of 42 interviews will be conducted in Stage 2a. Potential participants will be recruited by advertising through relevant charitable organisations based in the United Kingdom (UK) (e.g., MND Association). Adaptations will be made to allow for participation from individuals whose speech is impaired. This includes (but is not limited to) the use of augmentative communication devices and/or ‘chat’ function in the online interview platform. Purposive sampling will be used, based on a predefined target sampling framework to ensure representation across age, gender, and years since diagnosis of ALS (Table 1).


Table 1Target sampling framework for each wave of the cognitive interviewing


	Group
	Age
	Gender
	Years since diagnosis
	Total

	 	18–40
	41–65
	66 + 
	Men
	Women
	1–2
	3–4
	4 + 
	 
	1
	1
	3
	3
	4
	3
	2
	4
	1
	7

	2
	1
	3
	3
	4
	3
	2
	4
	1
	7

	3
	1
	3
	3
	4
	3
	2
	4
	1
	7


Group 1 will be shown items covering the themes ‘Physical health’ and ‘Activity’; Group 2 ‘Relationships’, ‘Self-identity’, and ‘Cognition’; Group 3 ‘Autonomy’ and ‘Feelings and Emotions’



The qualitative data will be used to assess each component of the draft PROM, including items, response options, and/or completion instructions against existing content validity criteria for relevance, comprehensiveness within themes(s), and comprehensibility. Analysis will be conducted wherever possible alongside data collection to best reciprocally inform each process. Analysis will follow best practice guidance [15], with 20% of transcripts dual-coded. Wave 2 will encompass the same approach. Following Wave 1, interview results will be discussed with the CAG to help ratify any decisions of modification to the PROM as a result of cognitive debriefing. Following Wave 2, the interview results will be discussed with the PAG in the same manner. If necessary, a further (and final) wave of interviews will be conducted to test any final modifications to the PROM content. At the end of Stage 2a, proposed PROM content is to be taken forward to Stage 2b following consultation with both the CAG and PAG (Fig. 1).
Stage 2b – Quantitative surveying
The refined PROM content will be included in a quantitative survey online alongside a selection of existing validated PROMs, including a generic PWM (EQ-5D-5L [16]), a condition-specific measure of disease progression (ALSFRS-R [17]), and a condition-specific measure of health status, Amyotrophic Lateral Sclerosis Assessment Questionnaire (ALSAQ-5 [18]). These PROMs were selected based on frequency of use in the field and to minimize participant response burden (alongside the draft PROM and other questions in the survey). The inclusion of additional PROMs allows for the psychometric performance of the draft PROM to be assessed (i.e., its construct validity).
The survey will be hosted online on Qualtrics, with opportunity sampling of plwALS via relevant charitable organizations based in the UK (e.g., MND Association). As well as self-reported (by plwALS) subjective measures of health, basic clinical (to determine King’s staging [19] and type of ALS) and sociodemographic data will be collected to enable descriptions of the sample and for additional psychometric analyses (e.g., construct validity via predicted relationships and known-groups analyses against underlying characteristics). Whilst prior PROM development studies have used samples of > 300 participants [10, 20], it is important to reflect that ALS is a rare condition and adaptations need to be made. Other studies have demonstrated that smaller sample sizes are appropriate when developing PROMs in rare conditions [11]. We will adopt a pragmatic approach and set a minimum sample size of 100 participants. Recruitment for the survey will be open for at least 4 months and until the minimum sample size has been achieved.
Prior to analysis, data will be cleaned and a priori data quality checks will be performed, similar to those outlined in Carlton et al., 2024 [10]. Analysis will be conducted in R, with descriptive analysis of item responses including item distributions, floor/ceiling effects, and missing data values explored. Classical test theory (CTT) and item response theory (IRT) approaches will be undertaken, with analyses adapted for the resultant sample size. Assuming a sufficient sample size, a combination of confirmatory factor analysis (CFA) and exploratory factor analysis (EFA) will be used to understand the dimensionality of the scale. Items will also be considered for potential redundancy based on the strength of their correlation with other items. Following any necessary revisions to the scale through CTT, and again assuming a sufficient sample size, IRT on unidimensional scales will be used to assess individual item performance (in terms of item fit, ordering of thresholds, and differential item functioning). Assumptions of IRT (i.e., unidimensionality, monotonicity, and local independence) will be assessed prior to use.
All decisions on final item selection for the PROM will incorporate and balance evidence from Stage 2a (qualitative interviews) and Stage 2b (psychometric survey). Trade-offs may have to be made between achieving sufficient content validity (particularly comprehensiveness) of the measure by including content that is important to plwALS and achieving optimal psychometric performance. All decisions on final item selection will be made consultatively within the research team, PAG, and CAG, and documented via an ‘item tracking matrix’.
Once the final PROM is confirmed, exploratory analysis will be undertaken to assess the PROM’s internal consistency reliability (using Cronbach’s alpha) and construct validity. The reliability and validity of subdomain scores (e.g., physical, psychological, social functioning) will be explored where possible. We expect scores on the PROQuALS to correlate significantly (i.e., at > 0.3) with scores on the ALSFRS-R, ALSAQ-5, and EQ-5D-5L, in decreasing order of magnitude. We will explore known-group validity by investigating how condition severity (as determined by King’s Staging) affects HRQoL (including subdomain scores). We expect disease severity to be negatively associated with PROQuALS scores, with a stronger relationship for physical functioning domain score. The content validity of the final PROM will be re-assessed through cognitive interviews with seven plwALS, following similar sampling and methodological procedures to that described in Stage 2a.


Stage 3: Valuation and econometric modelling to generate an ALS-specific preference-weighted measure
The refined PROM generated and finalised in stage 2 cannot be used to directly inform cost- effectiveness analyses and therefore an ALS-specific PWM is generated for this purpose. A PWM consists of a) a classification system comprised of dimensions of HRQoL and associated severity levels that can be used to categorise the HRQoL of all patients, and b) a scoring system derived from preferences which enable a utility value to be generated for every state defined by the classification system.
Stage 3.1 Deriving a classification system from the PROM developed in Stage 2
The PROM developed in Stage 2 will potentially contain multiple items reflecting the same or similar underlying constructs within each domain and is expected to contain over 10 items. A PWM requires a parsimonious number of items since a larger number of items with multiple items tapping identical constructs are not feasible to value in Stage 3.2. Psychometric analyses will be conducted using the quantitative data generated in Stage 2b, and published criteria for developing PWM [8] will be applied, and results will be considered by the research team, consisting of PROM developers, health economists and clinical professionals. The PAG will also be consulted and collaborate in selecting items for the PWM. This will enable selection of the best-performing items most appropriate for valuation that reflect the underlying constructs and dimensions of the PROM deemed important to patients in Stage 2a.

Stage 3.2 Eliciting and modelling preferences to generate utility values
An online discrete choice experiment (DCE) will be conducted to elicit preferences for the states defined by the classification system. DCEs are commonly used for this purpose to enable the generation of utility values for PWMs and condition-specific PWMs in particular [21]. Due to the large number of states defined by the classification system, it is infeasible to include all and hence the DCE tasks will be selected statistically taking into account the modelling that will be undertaken on the DCE data. Participants will be representative of the UK general public in accordance with NICE recommendations for utility values to generate QALYs for cost-effectiveness analyses [22]. Participants will be recruited from existing panels of participants willing to answer surveys by a market research company. The sample (N = 1000) will be with participants of the UK general population representative for age and gender. The DCE results will be modelled using regression analyses to generate a utility value for every health state that can be directly used to inform cost-effectiveness analyses.




Discussion
The research follows best practice guidance for the development of new instruments [14, 23, 24], however due to the rare nature of the condition, a pragmatic approach has been taken where appropriate. Whilst every effort has been made to ensure inclusivity within the project, it is not possible to address all areas. The PROQuALS questionnaire will be developed in the UK, and efforts will be made to facilitate participation across different ethnicities. Due to resource limitations, an international approach to recruitment is not possible, however the international nature of the CAG will help to mitigate any significant cultural implications. Further work will be required to develop and validate other language versions of the PROQuALS, and to determine whether any cultural adaptations of the English (UK) version are needed. As with the development of all PROMs, further studies will be required to fully assess the psychometric properties of the final PROQuALS. The PWM will be developed based on general public preferences as advocated by NICE [22]. These preferences may differ to those with lived experience, and we would advocate that further work is conducted to explore this.
Collaborative engagement with plwALS and health care professionals will help ensure the new PROM will be useful in both research and clinical contexts. Engagement will follow existing frameworks will be reported using recognised best practices [9, 25]. Purposive sampling in the cognitive interviewing stage will be used to ensure views of plwALS for different durations, and thus likely different degrees of disease severity, are represented. However, it is possible that, particularly in the quantitative surveying stage, the views of those living with more severe disabilities and who are newly diagnosed may be underrepresented. The voices and input of the PAG and CAG will be drawn upon to help mitigate this concern.
The PROQuALS instrument will be designed to capture the impact ALS has on a person’s HRQoL. There is a balance between creating a questionnaire that is fully comprehensive (i.e., includes all areas that ALS impacts upon an individual) but also acceptable in terms of the number of questions within it. It is recognised that respondent burden can compromise data quality from PROMs [26]. Furthermore, parsimony is an important characteristic of a PROM and is linked to satisfactory psychometric performance. Thus, trade-offs often need to be made in practice when balancing these different aspects in PROM design. Accordingly, our focus will be on ensuring ‘core comprehensiveness’, that all aspects of HRQoL of a sufficient level of importance to plwALS will be included in the PROM. All decisions will be fully documented and made in conjunction with the PAG and CAG working on the project.
In summary, the proposed research will produce a novel PROM (Patient Reported Outcome measure of Quality of life in Amyotrophic Lateral Sclerosis [PROQuALS]) and associated PWM to assess HRQoL in ALS. The novel PROM will be designed to comprehensively assess important aspects of HRQoL to plwALS and to quantify HRQoL in terms of subjective impact. The associated PWM component will extend and enable the use of PROQuALS in cost-effective analyses of new treatments for ALS.

Acknowledgements
Not applicable.

Authors’ contributions
JC, PP, DR, CJM conceived the study. All authors all assisted with the design of the study. JC, PP, DR, CW will conduct the qualitative and quantitative analysis. All authors will assist in the interpretation of the analysis. All authors approved the manuscript.

Funding
This work is supported by the NIHR-funded Better Outcomes in MND project (Award: NIHR301648). The views expressed are those of the authors and not necessarily those of the NIHR or the Department of Health and Social Care.

Availability of data and materials
 The primary output of this research will be a condition-specific PROM for assessing HRQoL in plwALS, and associated value set for use in cost-effectiveness evaluations. The results of the project will be disseminated via at least two journal manuscripts (i.e., development of the PROQuALS, and deriving utility weights). All manuscripts will be published open access, with accompanying anonymised data uploaded to an online repository. Results will also be shared at national and international conferences. Non-technical reports of the findings, including interim findings, will be co-produced with the PAG and will be disseminated widely.

Data availability
No datasets were generated or analysed during the current study.

Declarations
Ethics approval and consent to participate
The work will be conducted in accordance with the ethical principles underlying the Declaration of Helsinki and good practice guidelines on the proper conduct of research. Ethical approval for Stage 2a has been granted by University of Sheffield (REF 059571), approval for Stages 2b and 3 are pending.
The primary output of this research will be a condition-specific PROM for assessing HRQoL in plwALS, and associated value set for use in cost-effectiveness evaluations. The results of the project will be disseminated via at least two journal manuscripts (i.e., development of the PROQuALS, and deriving utility weights). Informed consent will be obtained from participants for all stages of the project.

Competing interests
JC has received research income through NIHR-funded Better Outcomes in MND project (paid to institution). PP has received research income through NIHR-funded Better Outcomes in MND project (paid to institution). DR has received research income through NIHR-funded Better Outcomes in MND project (paid to institution) and is a member of the EuroQol group. CW has received research income through NIHR-funded Better Outcomes in MND project (paid to institution). AWG has received research income through NIHR-funded Better Outcomes in MND project (paid to institution). EH has no competing interests. CM has received research income through NIHR-funded Better Outcomes in MND project (paid to institution).


[image: Creative Commons]Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://​creativecommons.​org/​licenses/​by/​4.​0/​.

References
	1.
Sandstedt P, Johansson S, Ytterberg C, Ingre C, Holmqvist LW, Kierkegaard M. Predictors of health-related quality of life in people with amyotrophic lateral sclerosis. J Neurol Sci. 2016;370:269–73.CrossrefPubMed


	2.
Bianchi E, Pupillo E, De Feudis A, Enia G, Vitelli E, Beghi E. Trends in survival of ALS from a population-based registry. Amyotroph Lateral Scler Frontotemporal Degener. 2022;23(5–6):344–52.CrossrefPubMed


	3.
Xu L, Liu T, Liu L, Yao X, Chen L, Fan D, et al. Global variation in prevalence and incidence of amyotrophic lateral sclerosis: a systematic review and meta-analysis. J Neurol. 2020;267(4):944–53.CrossrefPubMed


	4.
Revicki DA. Health-related quality of life in the evaluation of medical therapy for chronic illness. J Fam Pract. 1989;29(4):377–80.PubMed


	5.
Brazier J, Ratcliffe J, Saloman J, Tsuchiya A. Measuring and valuing health benefits for economic evaluation. Oxford: Oxford University Press; 2016.


	6.
Churruca K, Pomare C, Ellis LA, Long JC, Henderson SB, Murphy LED, et al. Patient-reported outcome measures (PROMs): A review of generic and condition-specific measures and a discussion of trends and issues. Health Expect. 2021;24(4):1015–24.CrossrefPubMedPubMedCentral


	7.
McDool E, Carlton J, Powell PA, Coates E, Knox L, Mayberry E, Appleby N, Griffiths AW, Hobson E, McDermott, CJ. Measuring health-related Quality of life in Amyotrophic Lateral Sclerosis (QuALS): a systematic review and conceptual framework. Neurology. 2024. In press.


	8.
Peasgood T, Mukuria C, Carlton J, Connell J, Brazier J. Criteria for item selection for a preference-based measure for use in economic evaluation. Qual Life Res. 2021;30(5):1425–32.CrossrefPubMed


	9.
Carlton J, Peasgood T, Khan S, Barber R, Bostock J, Keetharuth AD. An emerging framework for fully incorporating public involvement (PI) into patient-reported outcome measures (PROMs). J Patient Rep Outcomes. 2020;4(1):4.CrossrefPubMedPubMedCentral


	10.
Carlton J, Powell PA, Broadley M, de Galan BE, Heller S, Comins J, Rosilio M, Pouwer F, Gall MA, Child CJ, McCrimmon RJ, Rowen D. Development of a new health-related quality of life measure for people with diabetes who experience hypoglycaemia: the Hypo-RESOLVE QoL. Diabetologia. 2024. https://​doi.​org/​10.​1007/​s00125-024-06182-9.CrossrefPubMedPubMedCentral


	11.
Powell PA, Carlton J, Rowen D, Chandler F, Guglieri M, Brazier JE. Development of a New Quality of Life Measure for Duchenne Muscular Dystrophy Using Mixed Methods: The DMD-QoL. Neurology. 2021;96(19):e2438–50.CrossrefPubMedPubMedCentral


	12.
Terwee CB, Prinsen CAC, Chiarotto A, Westerman MJ, Patrick DL, Alonso J, et al. COSMIN methodology for evaluating the content validity of patient-reported outcome measures: a Delphi study. Qual Life Res. 2018;27(5):1159–70.CrossrefPubMedPubMedCentral


	13.
Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al. The COSMIN checklist for assessing the methodological quality of studies on measurement properties of health status measurement instruments: an international Delphi study. Qual Life Res. 2010;19(4):539–49.CrossrefPubMedPubMedCentral


	14.
Patrick DL, Burke LB, Gwaltney CJ, Leidy NK, Martin ML, Molsen E, et al. Content validity–establishing and reporting the evidence in newly developed patient-reported outcomes (PRO) instruments for medical product evaluation: ISPOR PRO Good Research Practices Task Force report: part 2–assessing respondent understanding. Value Health. 2011;14(8):978–88.CrossrefPubMed


	15.
Terwee CB, Prinsen C, Chiarotto A, de Vet H, Bouter LM, Alonso J, et al. COSMIN methodology for assessing the content validity of PROMs–user manual 2018. Available from: https://​cosmin.​nl/​wp-content/​uploads/​COSMINmethodolog​y-for-content-validity-user-manual-v1.​pdf. Accessed 27 Aug 2018.


	16.
Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Development and preliminary testing of the new five-level version of EQ-5D (EQ-5D-5L). Qual Life Res. 2011;20(10):1727–36.CrossrefPubMedPubMedCentral


	17.
Cedarbaum JM, Stambler N, Malta E, Fuller C, Hilt D, Thurmond B, et al. The ALSFRS-R: a revised ALS functional rating scale that incorporates assessments of respiratory function. BDNF ALS Study Group (Phase III). J Neurol Sci. 1999;169(1–2):13–21.CrossrefPubMed


	18.
Jenkinson C, Fitzpatrick R. Reduced item set for the amyotrophic lateral sclerosis assessment questionnaire: development and validation of the ALSAQ-5. J Neurol Neurosurg Psychiatry. 2001;70(1):70–3.CrossrefPubMedPubMedCentral


	19.
Roche JC, Rojas-Garcia R, Scott KM, Scotton W, Ellis CE, Burman R, et al. A proposed staging system for amyotrophic lateral sclerosis. Brain. 2012;135(Pt 3):847–52.CrossrefPubMedPubMedCentral


	20.
Keetharuth AD, Brazier J, Connell J, Bjorner JB, Carlton J, Taylor Buck E, et al. Recovering Quality of Life (ReQoL): a new generic self-reported outcome measure for use with people experiencing mental health difficulties. Br J Psychiatry. 2018;212(1):42–9.CrossrefPubMedPubMedCentral


	21.
Wang H, Rowen DL, Brazier JE, Jiang L. Discrete Choice Experiments in Health State Valuation: A Systematic Review of Progress and New Trends. Appl Health Econ Health Policy. 2023;21(3):405–18.CrossrefPubMedPubMedCentral


	22.
NICE. NICE Health Technology Evaluations: the manual. NICE process and methods [PMG36]. 2022.


	23.
U.S. Department of Health and Human Services Food and Drug Administration.. Guidance for industry: patient-reported outcome measures: use in medical product development to support labeling claims. Rockville: Silver Spring; 2009.


	24.
Patrick DL, Burke LB, Gwaltney CJ, Leidy NK, Martin ML, Molsen E, et al. Content validity–establishing and reporting the evidence in newly developed patient-reported outcomes (PRO) instruments for medical product evaluation: ISPOR PRO good research practices task force report: part 1–eliciting concepts for a new PRO instrument. Value Health. 2011;14(8):967–77.CrossrefPubMed


	25.
Staniszewska S, Brett J, Simera I, Seers K, Mockford C, Goodlad S, et al. GRIPP2 reporting checklists: tools to improve reporting of patient and public involvement in research. BMJ. 2017;358:j3453.CrossrefPubMedPubMedCentral


	26.
Al Sayah F, Jin X, Johnson JA. Selection of patient-reported outcome measures (PROMs) for use in health systems. J Patient Rep Outcomes. 2021;5(Suppl 2):99.CrossrefPubMedPubMedCentral




Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Development of a novel patient reported outcome measure for health-related quality of life in amyotrophic lateral sclerosis (PROQuALS): study protocol


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/12955_2024_2286_Fig1_HTML.png
Stage 1 (Concept Elicitation)
QuALS Framework developed from systematic review, approved by plwALS
and clinical experts
Draft content developed from QUALS framework and reviewed by experts in
neurology
PAG will further refine draft content before interviews in 2a (consultation #1)

v

Stage 2a (Cognitive debriefing interviews)
Qualitative interviews with plwALS
Assess draft PROM content for relevance, comprehension, comprehensiveness
2 waves (n=42), optional 3" wave (n+21) if required*

Wave 1
~ 100 draft items to be revised
n=21 (3 groups of 7 plwALS)

Study design and approval
including PAG Consultation #1

4

Wave 2
Test revised items from Wave 1
n=21 (3 groups of 7 plwALS)

Analysis of Wave 1 including
CAG Consultation #1

A

Agreed PROM content for Stage
2b including PAG Consultation #3
and CAG Consultation #2

Analysis of Wave 2 including PAG
Consultation #2

A 4

A\ 4

Stage 2b (Quantitative surveying)
Draft PROM administered in a quantitative survey to larger sample (n=100+) of
plwALS to assess psychometric functioning (using CTT / IRT)
Administered alongside EQ-5D-5L, ALSFRS-R, and ALSAQ-5
Use in combination with other evidence, PAG Consultation #4, and CAG
Consultation #3 to make final decision on PROM content

v

Stage 3 (Valuation and econometric modelling)
Items selected from final PROM for health economic valuation, based on
published criteria for developing PWM and PAG Consultation #5
Enables production of a PWM and use of the measure in economic evaluation
Conduct online DCE to value health states with sample of general public






OEBPS/css/cc-by.png
() _®





OEBPS/css/sidebar.gif





