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Abstract: 
Background: Adolescents and young adults (AYAs) with cancer, defined as individuals aged 15-39 years at initial cancer diagnosis, form a unique population; they face age-specific issues as they transition to adulthood. This paper presents the protocol for the development of a core outcome set (COS) for AYAs with cancer. 
Methods: The methodological standards from the Core Outcome Measures in Effectiveness Trials (COMET) and the International Consortium for Health Outcomes Measurement (ICHOM) for COS development will guide the development of the COS for AYAs with cancer. The project will consist of the following phases: (1) define the scope of the COS; (2) establish the need for a COS in this field (3) assemble an international, multi-stakeholder working group; (4) develop a detailed protocol; (5) determine “what to measure” (i.e., outcomes); (6) determine “how to measure” (i.e., measures); and (7) determine “case-mix” variables. 
Conclusions: The development of a COS for AYAs with cancer will facilitate the implementation of efficient and relevant standards for data collection, both for clinical trials and in routine healthcare, thereby increasing the usefulness of these data to improve the value of the care given to these underserved young cancer patients.
Keywords: adolescents and young adults; AYAs; oncology; core outcome set; core measurement set; COMET; outcome; consensus
COMET registration: COMET Initiative | Core outcome set (COS) for adolescents and young adults (AYAs) with cancer (comet-initiative.org)

1. Introduction
Cancer patients in any healthcare system should have access to high-quality care to ensure good outcomes in terms of survival and health-related quality of life (HRQoL) (1, 2). This is particularly important for adolescents and young adults with cancer (AYAs), defined here as those aged 15 to 39 years at initial cancer diagnosis (3). AYAs’ annual cancer incidence is 42.2/100.000, with 1,231,007 cases worldwide reported in 2018 (together 6.8% of all cancers) (4). Advances in cancer treatment have led to increased survival rates for AYAs combined with over 85% surviving at least five years in the developed world (5). Despite the relatively favourable cancer prognosis, AYAs are at risk of treatment-related medical effects (e.g. cardiovascular disease or second malignancies), infertility, psychosocial effects (e.g. difficulty in romantic relationships) and financial instability (due to unemployment without a prior career), and have an increased risk of late mortality (6-8). 
AYAs are distinct from younger and older cancer populations based on their unique spectrum of cancer types, an evolving physiological milieu characterised particularly by endocrine and neurodevelopmental maturation, and in some cases characteristic genomic alterations that vary with age, resulting in differences in the biological and clinical behaviour of their tumours (3, 9-11). AYAs experience difficulties in accessing specialised care and diagnostic delays due to a lack of awareness among both patients and healthcare professionals that cancer may occur in this age group (12). A scarcity of AYAs’ participate in clinical studies (ranges from 5% to 34%) limiting the evidence base for treatments (13). For some tumour types (brain tumours and sarcomas), survival in AYAs is poorer than in children with the same diseases (14). In addition, a cancer diagnosis challenges AYAs’ abilities to achieve a multiplicity of developmental milestones that are characteristic for their age and heterogeneity of social and cultural contexts (15-17). Examples of these milestones include forming one’s own identity and a healthy body image, establishing autonomy, responsibility, and independence, finishing education, and starting a career, starting a romantic relationship, and having and raising young children. AYAs’ cancer experiences have life-long impacts on their physical, emotional, cognitive, and social quality of life (18). Equally, AYAs also report positive consequences of having had cancer such as improvements in family relationships, greater maturity, changes in priorities, a focus on strengths, and reflections on life purpose (16, 19, 20).
AYAs require access to oncology services that provide expert cancer care and consider their age-specific and complex psychosocial and physical needs. In many parts of the world, AYAs face inequalities of care as they are poorly served by the traditional dichotomy of the integrated paediatric (“patient/family-centered”) care services versus dispersed (“disease-centered”) adult oncology services (13, 21, 22). Up to half of AYAs report unmet service and informational needs, impacting their direct (survival rates) and indirect (long-term effects and mental health) recovery and return to participation in society (23).
A European AYA focused Working Group (WG) has highlighted the need to improve health outcomes for AYAs (13), with emphasis on AYA-specific needs. They report an absence of outcome measures to monitor and evaluate AYA care programs. Findings and recommendations of the AYA WG are in line with other reports, like the U.S. National Cancer Institute’s ‘Closing the Gap: Research and Care Imperatives for Adolescents and Young Adults with Cancer’(3). 
There is a clear need to comprehensively assess AYAs’ specific needs, including screening for physical and psychosocial problems and providing multidisciplinary, holistic, age-specific hospital and community support. This includes fertility counselling, psychological support (e.g., body image, sexuality, and relationships), and occupational and financial support services (e.g., education and career development). Although an ever-increasing amount of data is available, the collection, access, and use of these data are still very fragmented within and especially across national healthcare systems. There is a lack of international data standardization, data interoperability and prospective collection of outcomes of relevance for AYAs that are important for informing decision-making. Thus, the field needs a core outcome set (COS), derived from a multi-stakeholder consensus-based process, that includes the minimum set of AYA-specific outcomes and associated high quality measures of those outcomes. An AYA-specific COS will enable data-driven healthcare innovation and serve as a basis to address clinically relevant questions in providing inclusive care that responds to needs of the whole person for this vulnerable patient group (24-26). We aim to describe the protocol to develop a consensus-based COS for AYAs for future use in research and clinical practice.

2. Materials and Methods
Our study design was informed by existing methodological standards of the Core Outcome Measures in Effectiveness Trials (COMET) initiative (27), and the International Consortium for Health Outcomes Measurement (ICHOM) (28). We will use an adapted, combined version that captures all methodological standards of both COMET and ICHOM as a guideline for this protocol, resulting in the following phases: 1) scope definition, 2) establish the need for a COS, 3) assemble a working group, 4) develop a study protocol, 5) establish what to measure, 6) determine how to measure outcomes, and 7) identify case-mix variables (Figure 1). These phases are outlined in more detail below; we have published an opinion paper identifying a clear need for and defining the scope of a COS for AYAs (2).
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Figure 1: Seven steps of the COS development

In developing the COS for AYAs, we will adhere to the 11 minimum standards of Core Outcome Set-STAndards for Development (COS-STAD) (29). In addition, the protocol for the COS development will be developed according to the 13 items considered essential documentation in a protocol as described in the Core Outcome Set-STAndardised Protocol Items (COS-STAP) (30). Furthermore, in reporting on the COS for AYAs, we will adhere to the Core Outcome Set STAndards for Reporting (COS-STAR) Statement as a reporting guideline for COS studies (31).

Phase 1: Scope definition
The scope in terms of health condition, target population, intervention and setting are described in Table 1.
Table 1. Developing the COS process based on the COMET COS-STAD
	Domain
	Standard number
	Methodology
	Application in the proposed project

	Scope specification
	1
	The research or practice setting for the COS
	Research and clinical practice

	
	2
	The health condition covered by the COS
	Cancer

	
	3
	The population covered by the COS
	AYAs aged 13-39 years at initial cancer diagnosis and inclusive of the whole cancer care continuum

	
	4
	The interventions covered by the COS
	All

	Stakeholders involved
	5
	Those who will use the COS in research
	Researchers, policy-makers dealing with AYAs

	
	6
	Healthcare professionals with experience of patients with the condition
	Clinicians (e.g. medical oncologists), nurse specialists, applied healthcare professionals

	
	7
	Patients with the condition or their representatives
	Adolescents and young adults aged 13-39 years at first cancer diagnosis, their informal caregivers or advocates

	Consensus process
	8
	Long-list of outcomes considered by stakeholders
	Literature review and interviews with stakeholders

	
	9
	Scoring process and consensus definition
	Delphi scoring using a nine-point Likert scale (1–3, limited importance; 4–6, not crucial importance; 7–9, crucial importance)
Consensus criteria: score of 7+ per item by ≥70% of respondents

	
	10
	Criteria for including/eliminating outcomes
	Inclusion: outcomes scored ‘critically important’ by ≥70% AND ‘not important’ by < 15% of participants 
Exclusion: outcomes scored ‘critically important’ from less than 50% of participants

	
	11
	Avoiding language ambiguity in the description of outcomes
	Plain language version will be available, informed by interviews and pilot-tested
with patients.



Phase 2: Establishment of the need for a COS for AYAs
According to the COMET database, there is no COS available or being developed for AYAs (July 15 2022). 

Phase 3: Composition of AYA Working Group
The Working Group consists of a steering committee and a project advisory group (PAG). The steering committee is responsible for the day-to-day management of the project. It consists of two epidemiologists (OH, BBR), three psychologists (SS, JMS, ASD), one social researcher (CKC), two clinicians (MGM, WTAG) and one patient representative (CKC). The PAG consists of international experts (AYAs and their caregivers/representatives, health care practitioners from different disciplines, researchers, regulators, policy makers and all other important decision-makers) who will provide their input at critical points of the study such as protocol development, stakeholder recruitment and the consensus meeting. We will make sure that the PAG members represent the heterogeneity of the AYA cancer population in terms of clinical (e.g., tumour type) and demographic characteristics (e.g., age group, gender), healthcare systems and countries. Age groups will be represented in three groups, including adolescents (13-17 years old), emerging adults (18-25 years old) and young adults (26-39 years old). We decided to use 13 years instead of 15 years as cut-off to be as inclusive as possible, given that in some healthcare systems lower age ranges are used to define AYAs. 

Phase 4: Study protocol development
[bookmark: _Hlk109674613]This COS development protocol was created according to the 13 items considered essential documentation as described in the COS-STAP (30) and the 11 minimum standards for COS-STAD – Table 1) (29).

Phase 5: Determine “what” to measure – the outcomes in the COS
Existing knowledge on potentially relevant outcomes needs to be identified to inform the consensus process. Two data sources will be used in our project: step 1) Literature review of published studies; step 2) Interviews and focus groups with key stakeholders.

Step 1: Literature review
No similar or ongoing systematic reviews are recorded in the international prospective register of systematic reviews (PROSPERO). Therefore, a computerized, structured literature search of different databases (Medline ALL, Embase, Web of Science Core Collection, Cochrane Central Register of Controlled Trials, and additional search engines (Google Scholar)) will be performed to identify relevant outcomes for AYAs. The search string for each database has been constructed together with an experienced librarian and can be found in Appendix Text A1. The protocol for this review is registered on OSF Registries (https://osf.io/vg2a3).
Inclusion criteria:
· Population: AYAs (13 up until (and including) 39 years old at initial cancer diagnosis) or a subset of this age range (e.g. adolescents or young adults only). The AYA age range will be flexibly applied, meaning not limited to 13-39 years, because lower and upper age limits for AYAs differ per country or per study
· Mixed samples will be included if age stratified outcomes are available for the target population 
· Studies conducted in other study populations, such as healthcare providers, friends, parents or carers of AYAs will be included only if the participants provide information on the outcomes of AYAs 
· On and/or off treatment, including at diagnosis, during treatment or following treatment (patients and/or survivors). There is no upper limit for the time since diagnosis for AYA cancer survivors.  Patients on maintenance treatment will be included. 
· Written in English language
· Any type of malignant tumour or benign central nervous system (CNS) tumour
· Study types: randomized controlled trials (RCTs), observational cohort studies, case-control studies, case series, cross-sectional studies, qualitative studies
· Studies focussing on all types of biological, physical, psychological or social outcomes

Exclusion criteria:
· Study population consists exclusively of healthy or non-cancer study population, including desmoids and in situ carcinomas
· Study population consists exclusively of childhood cancer patients aged under 13 years at initial cancer diagnosis or adult cancer patients aged over 39 years at initial cancer diagnosis
· Full text is unavailable
· Only a conference abstract or poster is available
· Study protocols, case reports, reviews/ meta-analyses, expert opinions, theoretical papers, policy documents/ guidelines, consensus letters, editorials
· Non-human study

Each article will be independently screened by two reviewers based on title/abstract and full text, using the selection criteria outlined above. Conflicts will be resolved through discussion or, if necessary, by involving a third reviewer from the steering committee to arrive at majority agreement.
The following data will be extracted: study characteristics, outcomes, outcome measurement instruments and/or definitions provided by the authors for each outcome as described in the COMET handbook (27) and potential case-mix variables (e.g. sex, ethnicity, type of treatment) as preliminary work for Phase 7 - determine “case-mix“ factors.
All outcomes will be extracted verbatim from the source manuscripts to allow external critical review of the COS right back to its inception. It is likely that some outcomes will be the same but will have been defined or measured in different publications in various ways. For example, literature on work or employment outcomes often uses different definitions e.g., impact of cancer on work plans (32), vocational goal disruption (33), return to work rates (34), workability  and employment status (35). The first step is to group these different definitions together (extracting the wording description verbatim) under the same outcome name. Subsequently, these outcomes will be grouped into outcome domains. A generic taxonomy has been developed for outcomes in medical research, containing 38 outcomes, which will be used as a framework for our project (36), including medical outcomes (e.g., cardiac, endocrine), life impact outcomes (e.g. social functioning, global quality of life) resource use (e.g. economic, hospital) and adverse treatment events. Categorisation of each verbatim outcome definition to an outcome name and each outcome name to an outcome domain will be performed independently by two reviewers from multidisciplinary backgrounds. Where two researchers work on this process, another steering committee member will need to resolve differences and make final decisions in alignment with the SC’s vision. 
At a later stage we will also categorize whether an outcome is age-specific or cancer-generic/tumour-specific and at which phase of the cancer continuum the outcome is of importance (all phases, diagnosis, treatment, follow-up, survivorship, palliative care and end of life; Figure 1). This will be done by the same reviewers.

Step 2: Interviews and focus groups with stakeholders
Interviews and small group interviews with approximately 30 AYAs and others stakeholders (up to 20 carers and up to 20 health care professionals) will be carried out to be able to generate a complete list of outcomes of relevance to AYAs.  
Stakeholders (AYAs, caregivers and HCPs): We will use purposive (aiming for diversity), rather than convenience sampling. To ensure a broad range of views are represented, we will recruit participants through clinical settings and online communities. This will assist recruiting participants from multiple countries and settings, and with different backgrounds and experiences. More specifically, AYAs and caregivers/representatives will be recruited via the treating HCPs who are active in the international AYA oncology community (via ENTYAC, ESMO-SIOP, Global AYA conference (13)) and via diverse international patient advocacy groups (e.g. Youth Cancer Europe, Canteen Australia, Teen Cancer America, Stupid Cancer, Teenage Cancer Trust, Young Lives versus Cancer, SHINE). Caregivers can include partners, parents, siblings and other important caregivers as identified by the AYAs who participate. A stratification matrix will be composed to ensure a diverse AYA cancer population is included in terms of age as the primary category (adolescents, emerging adults, and young adults), and sex, tumour and treatment characteristics, country, racial and ethnic background (Appendix Table A1). HCPs will be recruited via national and international AYA oncology networks (e.g. ENTYAC, ESMO, SIOP). 
Data collection: A semi-structured interview guide will be developed to elicit outcomes of importance to AYAs. Interview schedules will be prepared considering similar qualitative studies and results of the literature review. Interview schedules will be prepared in English for each group and pilot-tested by AYAs, caregivers/representatives, HCPs from different disciplines, researchers, regulators, policy makers and all other important decision-makers. Ethical approval will be obtained in advance from the University of Southampton UK. All interviews will be conducted remotely via videoconferencing or telephone and will be audio-recorded. 
Data analysis: Interviews will be transcribed verbatim by a transcription company, with a steering committee member regularly (5% of transcripts) checking the quality of the transcripts. NVivo qualitative data analysis software will be used. Transcripts will be analysed using thematic analysis methods (37) and will be guided by the generic taxonomy as described above. We will define saturation to have been reached when themes recur and no new information is captured from subsequent interviews.  
The information will be used to supplement the list of potential AYA-centred outcomes gathered from the literature or create new outcome domains that are missing from the framework (38, 39). The Consolidated criteria for Reporting Qualitative research (COREQ) will be used to report the results of the qualitative study (40). The output of step 1 and 2 will be used to inform step 3.

Generating list of outcomes:
The review of existing literature (step 1) and the qualitative research (step 2) has the potential to result in a long list of outcomes. The first step is to determine the inclusion and wording of outcomes to be considered in the initial round of the consensus exercise. The length of the initial list will be discussed with the steering committee and if needed explicit criteria will be formulated to reduce the size. Thereafter the final list of outcomes will be pilot- or pretested using cognitive or ‘think aloud’ interviews to examine how patients and other stakeholders interpret the draft outcomes which will help to refine the outcome labels and explanations (41, 42).

Step 3: Delphi process
The Delphi technique is used for achieving convergence of opinion from all stakeholders (with equal contributions) on the importance of different outcomes in multiple anonymised prioritisation rounds (43). Responses for each outcome will be summarised and fed back anonymously within the subsequent questionnaire. Participants will be able to consider the views of others before re-rating each item and can, therefore, change their initial responses based on the feedback from the previous rounds. 
Our Delphi study will consist of three rounds conducted using an online platform to maximise participation and enhance credibility (44).

Participants 
Three stakeholder group panels will be created: patients and carer/representatives; HCPs; researchers and policy makers. People will only be allowed to participate in one panel. We aim to recruit at least 50 people per stakeholder group. Having different group sizes may downgrade the voice of the smallest group, hence, data analysis will be performed for the different stakeholder groups separately, this will allow for intra- and inter-group variability to be explored and for equal group’s representation in the process. 
We will recruit through patient networks (such as Youth Cancer Europe, Canteen, Stupid Cancer, Teenage Cancer Trust, Young Lives versus Cancer, SHINE), professional organisations (such as ENTYAC, EORTC), research networks (such as AYA Cancer Alliance 2022, ECOG-ACRIN), other professional organisations and societies, AYA patients’ groups on social media, and contacting key researchers identified in step 2 (qualitative interviews). We will also encourage snowball sampling, asking participants to forward the invitation appropriately. A member of the research team will check the eligibility of respondents.
An invitation email will also contain an electronic link that will allow stakeholders who are willing to participate to register for the survey and provide their consent for completing all three rounds of the online Delphi survey. Registered participants will receive an email containing a link to round 1 of the survey only after they have consented to participate. 

Procedure
The three-round online Delphi survey will be administered using an online platform distributed via email. Each round will be open for 3 weeks. Participants who have not responded to the survey will be sent periodic reminders. Participants who do not complete a round will not be invited to the next round. As per recommendations outlined by the GRADE group), each round will use the same nine-point Likert scale to rate the importance of the outcome for inclusion in the COS (45). A rating of ‘limited importance’ (rating of 1–3), ‘not crucial importance’ (rating of 4–6), or ‘crucial importance’ (rating 7–9) will be used (46-48). Participants will also be given the option of ‘unable to score’ to allow for the fact that some stakeholder group members may not have the level of expertise to score certain outcomes.
Round 1 In the first round of the Delphi survey, each stakeholder will be asked to provide some demographic information and then rate the importance of each outcome. The initial list may not be entirely exhaustive; therefore, one open-ended question will be included at the end of round 1 to give participants the opportunity to suggest outcomes they feel are important but have not been included in the survey. In case more than two respondents suggest an outcome, it will be added to the second round.
Round 2 All participants who completed round 1 will be invited to round 2. All outcomes included in round 1 will be carried forward to round 2. For round 2 of the survey, the participants will receive their individual score for each outcome, the aggregated scores of their stakeholder group, as well as the other stakeholder groups from the previous round, to consider when they are completing the survey (49). Summary statistics, such as a median or mean (if normally distributed) and the percentage scoring above a pre-specified threshold (for example, 7–9 on a 9-point Likert scale), will be accompanied by graphs to enhance visual presentation. We will conduct a pilot study with a small group of participant representatives to ensure that the feedback is understood. Subsequently, based on this feedback, each stakeholder will be asked to rate each outcome again. In addition, participants in round 2 will be invited to consider if they are willing to attend a face-to-face consensus meeting to discuss the final set of outcomes.
Round 3 Participants who completed round 2 will be invited to the third and final round. Round 3 of the Delphi survey will contain the list of the outcomes that are rated as critical (rated 7–9) by at least 70% of respondents and rated as of limited importance (1–3 on Likert scale) by 15% or less of all respondents in round 2. The idea is that the majority considers an outcome to be important enough to incorporate in the COS, with only a small minority considering it to have little or no importance (45). In addition, to ensure that patient prioritised outcomes are not overwhelmed by the two other stakeholder groups, any outcome that had an average public score of 7 or more will also be re-proposed for voting in round 3. Each participant will then be asked to rate each outcome for a final time using the same rating scale used in rounds 1 and 2.

Data analysis
Consensus levels will be defined as following:
· Included: a score of 7 to 9 from at least 70% of participants and a score of 1 to 3 from less than 15% of participants in all groups. These items will be included in the final COS.
· Excluded: a score of 7 to 9 from less than 50% of participants in all groups. These items will be discarded from the final COS.
· No consensus: items which do not achieve the inclusion or exclusion criteria. These will be taken into the consensus meeting for discussion and final voting.
The rate of missing and incomplete responses will be reported with the results of the Delphi survey. If a participant did not complete all rounds, available responses will be included in analysis. An analysis will be performed separately for each item, incomplete responses will not be discarded, and available items will be included in the analysis. To test if missing data effect representativeness, the first-round participant profiles will be compared to participants who completed all rounds.

Step 4: Consensus meeting
Following the Delphi survey, a 1-day consensus meeting will be scheduled, if feasible, coinciding with an academic conference of relevance for AYAs, to discuss the results and recommend the final COS outcome domains. A pragmatic representative sample will be invited from participants who expressed interest in the second Delphi round. Participants may attend in person or virtually by video conference. The chair will be independent, and the facilitator will encourage all stakeholders to have equal input during the meeting, adopting a collaborative approach to achieving consensus. Outcomes that achieved no consensus in the Delphi survey will be subjected to discussion and voting. A modified nominal group technique will be used, which is a structured group discussion that involves generating, defining, and ranking items to reach consensus while limiting individual dominance (50). This method will involve a series of discussing outcomes, nominating most and least important outcomes by each participant, at least two per stakeholder group, anonymous voting on outcomes, discussion of voting results and agreeing final COS. A nine-point Likert scale will be used for voting, and the same consensus criteria of the Delphi survey will be applied. Voting results will be presented by the end of the meeting for final COS agreement.

Step 5: Dissemination and implementation strategy
A multi-method approach to dissemination will be adopted. The development of this COS for AYAs will be reported according to the COS-STAR (Core Outcome Set-STAndards for Reporting) guidelines (31). The final COS will be published in an open access journal and will be accompanied by a brief explanatory document with examples of good reporting to facilitate the use of the COS in practice and research. Lay summaries will be included in dissemination documents. After publication, the COS will also be made available through the COMET database. 
In addition, we plan to disseminate the COS at national and international conferences; through relevant professional and patient organisations; translated summaries, clinical trial registries, consumer groups in partner countries, international guideline development groups, policy makers, journal editors and funders of research in the area of AYA oncology. A more detailed dissemination and implementation plan will be developed within the STRONG-AYA project (51).

Phase 6: Determine “how” to measure the COS
Once a COS is defined, it is then important to achieve consensus on how these outcomes should be measured, i.e., which outcome measurement instruments (OMIs) should be selected. There is often a lack of consensus with regard to the selection of OMIs, resulting in variety of OMIs used to measure the same outcome (e.g., biomarkers, assessments by HCPs, imaging and laboratory tests, patient-reported outcomes, performance-based tests), causing inconsistencies in reporting and difficulties in comparing and combining findings. In addition, the quality of existing OMIs varies considerably. We will follow the guideline of the COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN) / COMET for the selection of OMIs (52). The steps are outlined in Table 2 and described below.

Table 2. Proposed CMS development process based on COSMIN / COMET recommendations
	Recommendation
	Proposed action

	Step 1. Conceptual considerations
	• Target population: adolescents and young adults with cancer (AYAs)
• Intervention: all
• Outcomes: All outcomes included in the COS developed in previous phase

	Step 2.  (a) Identify existing outcome
measurement instruments & (b) measurement properties
	Outcome measurement instruments used in the literature will be identified as part of the literature review in step 1. When specific international recommendations exist for a certain measure, we will follow these. Specific attention will be paid to the language availability of measures.

	Step 3. Quality assessment of outcome
measurement instruments
	• Search for available reviews of evidence for the psychometric properties of each instrument.
• If possible, a review will be undertaken for instruments where no previous reviews are available

	Step 4. Selection of outcome measurement
instruments for the COS
	A table of the evidence of the psychometric properties with the AYA population and quality for each OMI will be prepared

	Step 5. Stakeholder’s meeting
	Stakeholder’s meeting to approve instruments selection based on the review results



Step 1: Conceptual considerations
The construct (outcomes and domains) to be measured and the target population are defined in phase 5: Determine “what” to measure – the outcomes in the COS.

Step 2a: Identifying existing OMIs
Existing OMIs will be extracted in the literature review of phase 5. We will conduct a rapid scoping of the available literature per outcome domain/outcome to be sure we do not miss relevant OMIs (53-55). Information regarding instruments used in research will be extracted, they will appropriately be tabulated and classified according to relevant outcomes. The literature searches will be performed according to the COSMIN/COMET guidelines (43). The COSMIN guideline for systematic reviews of OMIs recommends that those searching the literature for all OMIs do not use search terms to cover “type of OMI” because a wide variety of terminology is used (e.g., OMIs are also termed measures, methods, questionnaires, tests, etc.), which could lead to a high risk of missing relevant studies (56). There is, however, one exception for patient-reported outcome measures (PROMs): for these a comprehensive PROM filter, developed for PubMed by the Patient Reported Outcomes Measurement Group of the University of Oxford, will be used available through the COSMIN website (57). 

Step 2b: Identifying measurement properties of identified OMIs
Other searches will be run to identify any available systematic reviews, which evaluated psychometric properties of identified instruments. The COSMIN Database of systematic reviews of outcome measurement instruments and PubMed Central will be searched for this purpose. If no systematic reviews can be identified for a certain instrument, or if the available reviews are outdated or of poor quality, a search of recent publications addressing psychometrics will be carried out to access up to date validation information. We will extract study population, instrument characteristics (e.g., length response options, recall period), results of the measurement properties assessed, evidence on interpretability and feasibility (e.g., scores description, use of devices, floor and ceiling effects, minimal important change or difference, ease of standardization and calculation, completion time). For PROMs, mode of administration, original language and available translations will additionally be extracted.

Step 3: Quality assessment of OMIs
Evaluation of the quality of the measurement properties for each OMI will be assessed using the COSMIN tool, which was developed by COSMIN and COMET (58). This tool is recommended to evaluate the psychometric properties of patient reported, clinician-reported, and performance-based outcome measurement instrument, in addition to laboratory values. Rated measurement properties include different forms of validity (content, structural, criterion, cross cultural), internal consistency, reliability, measurement error, hypotheses testing, responsiveness, and validation among AYAs. Each measurement property will be rated as positive, intermediate, or negative. Then overall quality of OMI will be rated from high to unknown according to the recommended criteria.

Step 4: Selection of OMIs for the COS
A table of the psychometric properties and quality for each OMI will be prepared. Criteria will include evidence of validity (e.g. structural, content, criterion, construct, cross-cultural), reliability (e.g.  internal consistency, test-retest reliability), responsiveness, and interpretability of scores. Each criterion will be rated as very good, adequate, inadequate, or not reported. For each outcome, OMIs will be recommended based on their quality assessment. An OMI will be recommended only if it meets the following minimum COS inclusion requirements: at least high-quality evidence of good content validity, high quality evidence of internal consistency, test-retest or inter-rater reliability (if applicable), and if it seems feasible. Where there are missing data regarding psychometric properties for an OMI, we will recommend further validation work. These will be added to the final list as provisional outcome measurement instruments.

Step 5: Stakeholder’s meeting
Finally, we will organize a stakeholder meeting to ensure transparency of the process and approve the final core measurement set. We will invite AYAs, caregivers/representatives, HCPs, researchers, regulators and policy makers to attend. Participants will discuss results from the reviews and recommendations for the final list of instruments and appropriate time points for measurement. A single OMI will be chosen for each outcome, this will be based on discussion of feasibility aspects in case two instruments have similar quality criteria, which will include considerations such as availability of OMI across multiple languages, length of OMI (in relation to burden of completion for example), and license fees.

Phase 7: Determine “case-mix“ factors 
Patient characteristics that could differ between countries/healthcare systems and/or could be predictive of outcomes are considered potential candidate case-mix factors. In addition, system level factors will be taken into account. To identify potential case-mix factors for AYAs, all steps from the “what” to measure process described above will be iterated.
A complete overview of the project can be found in Appendix Table A2.

3. Discussion
To our knowledge, there is currently no COS for AYAs available covering the full domain of outcomes. It is hoped that this COS will be adopted as a minimum set of outcomes that should be reported and measured within research and clinical practice for AYAs. The researchers propose a rigorous approach to the development of this COS, which adheres to best practice guidance from the COMET handbook, COS reporting guidelines, and other protocols which have adopted COS methodologies for other health conditions (59). The COS incorporates the perspectives of multiple stakeholders from research/academic, health professional/policy makers, and patient communities. A well-developed and fully disseminated COS will ensure that relevant outcomes are measured using appropriate and inclusive measurement instruments for AYAs globally. The standardised COS will encourage effective patient monitoring and enhance clinician-patient shared decision-making, benchmarking (within and between hospitals/countries) by providing quality outcome information to providers and institutions to drive transparency and improvement, establish policy, increase research efficiency and global collaboration, improve evidence synthesis, and reduce research waste to accelerate the improvement of outcomes for AYAs. 
Development and implementation challenges
The heterogeneity of AYAs regarding developmental and life stages (adolescence, emerging and young adulthood), the high number of histological subtypes and hence, the broad treatment landscape, different places of care (e.g. paediatric vs. adult vs. AYA units; public vs. private institutions; urban vs. rural; academic vs. non-academic institutions; and availability of an AYA care program at institutions), and diverse healthcare systems as well as social and cultural contexts, make it challenging to develop a single AYA-specific COS that meets the needs of research, clinical practice, policymakers and industry (60). We therefore propose a flexible strategy with a universally applicable COS for AYAs that captures AYA-specific outcomes that crosscut a majority of cancers connected with disease-specific COSs (e.g., for breast cancer (61)) and target domains that are unique to the cancer and its treatment. Important factors, such as developmental life stage and place of care can be accounted for as case-mix factors in the AYA-specific COS. Up to now, most COS are developed for specific conditions. This means that we have to align with existing initiatives developing COS for specific tumour types (no age restrictions). Therefore, we clearly make a distinction when reviewing outcomes of interest between the ones that are cancer-generic or tumour-specific versus the ones that are AYA age-specific. In case no tumour-specific COS is available when we finalise our COS, we will advise to add the tumour-specific outcomes as identified by us to the COS for AYAs used in research and clinical practice, to make sure no relevant disease-specific outcomes are missed (62).
Another challenge will be effective uptake of the COS by several stakeholders. Within the EU Horizon Europe (HORIZON-HLTH-2021-CARE-05) and UK Research and Innovation (UKRI) - under the UK government’s Horizon Europe funding guarantee [grant number 10038931] - project entitled STRONG-AYA (51), we will work on the implementation of the COS in five national healthcare systems (France, Italy, the Netherlands, United Kingdom and Poland) and establishment of national infrastructures for outcome data management and clinical decision-making and a pan-European ecosystem that also welcomes future (European) countries. In addition, we will disseminate STRONG-AYA COS outcomes and facilitate interactions between national and pan-European stakeholders to develop data-driven analysis tools to process and present relevant outcomes, establish feedback loops for AYAs and the healthcare systems, and improve the reporting and assessment of output towards policy makers.
Future ambitions
Although all efforts will be made to encourage international participation in the development of the COS, this will be limited by the inability to conduct the study in languages other than English. With the support of an EU Horizon Europe grant and UK Research and Innovation (UKRI) grant we will be able to translate the COS in four other languages (Dutch, Italian, Polish and French). Future funding opportunities should be explored to make the COS available in other languages.


References
1.	Porter ME. A strategy for health care reform—toward a value-based system. N Engl J Med. 2009;361(2):109-12.
2.	Husson O, Reeve BB, Darlington AS, Cheung CK, Sodergren S, van der Graaf WTA, et al. Next Step for Global Adolescent and Young Adult Oncology: A Core Patient-Centered Outcome Set. J Natl Cancer Inst. 2021.
3.	Adolescent and Young Adult Oncology Progress Review Group. Closing the gap: Research and Care Imperaives for Adolescents and Young Adults with Cancer. Bethesda, MD: National Institute of Health, National Cancer Institute, and Livestrong Young Ault Alliance; 2006.
4.	Trama A, Botta L, Steliarova-Foucher E. Cancer Burden in Adolescents and Young Adults: A Review of Epidemiological Evidence. Cancer J. 2018;24(6):256-66.
5.	van der Meer DJ, Karim-Kos HE, van der Mark M, Aben KK, Bijlsma RM, Rijneveld AW, et al. Incidence, survival, and mortality trends of cancers diagnosed in adolescents and young adults (15–39 years): A population-based study in The Netherlands 1990–2016. Cancers. 2020;12(11):3421.
6.	Keegan THM, Bleyer A, Rosenberg AS, Li Q, Goldfarb M. Second Primary Malignant Neoplasms and Survival in Adolescent and Young Adult Cancer Survivors. JAMA Oncol. 2017;3(11):1554-7.
7.	Hayashi RJ. Adolescent and young adult cancer survivorship: The new frontier for investigation. Cancer. 2019;125(12):1976-8.
8.	Janssen SH, van der Graaf WT, van der Meer DJ, Manten-Horst E, Husson O. Adolescent and young adult (AYA) cancer survivorship practices: an overview. Cancers. 2021;13(19):4847.
9.	Close AG, Dreyzin A, Miller KD, Seynnaeve BKN, Rapkin LB. Adolescent and young adult oncology-past, present, and future. CA Cancer J Clin. 2019;69(6):485-96.
10.	Bleyer A, Barr R, Hayes-Lattin B, Thomas D, Ellis C, Anderson B, et al. The distinctive biology of cancer in adolescents and young adults. Nature reviews Cancer. 2008;8(4):288-98.
11.	Tricoli JV, Blair DG, Anders CK, Bleyer WA, Boardman LA, Khan J, et al. Biologic and clinical characteristics of adolescent and young adult cancers: Acute lymphoblastic leukemia, colorectal cancer, breast cancer, melanoma, and sarcoma. Cancer. 2016;122(7):1017-28.
12.	Dommett RM, Redaniel MT, Stevens MC, Hamilton W, Martin RM. Features of cancer in teenagers and young adults in primary care: a population-based nested case-control study. Br J Cancer. 2013;108(11):2329-33.
13.	Ferrari A, Stark D, Peccatori FA, Fern L, Laurence V, Gaspar N, et al. Adolescents and young adults (AYA) with cancer: a position paper from the AYA Working Group of the European Society for Medical Oncology (ESMO) and the European Society for Paediatric Oncology (SIOPE). ESMO Open. 2021;6(2):100096.
14.	Keegan TH, Ries LA, Barr RD, Geiger AM, Dahlke DV, Pollock BH, et al. Comparison of cancer survival trends in the United States of adolescents and young adults with those in children and older adults. Cancer. 2016;122(7):1009-16.
15.	Zebrack BJ. Psychological, social, and behavioral issues for young adults with cancer. Cancer. 2011;117(10 Suppl):2289-94.
16.	Sodergren SC, Husson O, Rohde GE, Tomasewska IM, Vivat B, Yarom N, et al. A Life Put on Pause: An Exploration of the Health-Related Quality of Life Issues Relevant to Adolescents and Young Adults with Cancer. J Adolesc Young Adult Oncol. 2018;7(4):453-64.
17.	Hammond C. Against a singular message of distinctness: challenging dominant representations of adolescents and young adults in oncology. Journal of Adolescent and Young Adult Oncology. 2017;6(1):45-9.
18.	Husson O, Zebrack BJ, Block R, Embry L, Aguilar C, Hayes-Lattin B, et al. Health-Related Quality of Life in Adolescent and Young Adult Patients With Cancer: A Longitudinal Study. Journal of clinical oncology : official journal of the American Society of Clinical Oncology. 2017;35(6):652-9.
19.	Pettit T, Proffit E, Reid J, Dobinson H, Waugh V, Sue L, et al. “I Don't Have to be Sick to Still Be Worthy”: The Barriers Experienced by Adolescent and Young Adult Cancer Survivors in New Zealand. Journal of Adolescent and Young Adult Oncology. 2022.
20.	Straehla JP, Barton KS, Yi-Frazier JP, Wharton C, Baker KS, Bona K, et al. The benefits and burdens of cancer: a prospective longitudinal cohort study of adolescents and young adults. Journal of palliative medicine. 2017;20(5):494-501.
21.	Osborn M, Johnson R, Thompson K, Anazodo A, Albritton K, Ferrari A, et al. Models of care for adolescent and young adult cancer programs. Pediatr Blood Cancer. 2019;66(12):e27991.
22.	Fardell JE, Patterson P, Wakefield CE, Signorelli C, Cohn RJ, Anazodo A, et al. A Narrative Review of Models of Care for Adolescents and Young Adults with Cancer: Barriers and Recommendations. J Adolesc Young Adult Oncol. 2018;7(2):148-52.
23.	Keegan TH, Lichtensztajn DY, Kato I, Kent EE, Wu XC, West MM, et al. Unmet adolescent and young adult cancer survivors information and service needs: a population-based cancer registry study. J Cancer Surviv. 2012;6(3):239-50.
24.	National Center for Complementary and Integrative Health. Whole Person Health: What You Need To Know 2021 [Available from: https://www.nccih.nih.gov/health/whole-person-health-what-you-need-to-know.
25.	Institute of Medicine Committee on Psychosocial Services to Cancer Patients/Families in a Community S. The National Academies Collection: Reports funded by National Institutes of Health. In: Adler NE, Page AEK, editors. Cancer Care for the Whole Patient: Meeting Psychosocial Health Needs. Washington (DC): National Academies Press (US) Copyright © 2008, National Academy of Sciences.; 2008.
26.	Deshields TL, Nanna SK. Providing care for the “whole patient” in the cancer setting: The psycho-oncology consultation model of patient care. Journal of clinical psychology in medical settings. 2010;17(3):249-57.
27.	Williamson PR, Altman DG, Bagley H, Barnes KL, Blazeby JM, Brookes ST, et al. The COMET Handbook: version 1.0. Trials. 2017;18(Suppl 3):280.
28.	ICHOM. Patient-centered outcome measures  [Available from: https://www.ichom.org/patient-centered-outcome-measures/.
29.	Kirkham JJ, Davis K, Altman DG, Blazeby JM, Clarke M, Tunis S, et al. Core Outcome Set-STAndards for Development: The COS-STAD recommendations. PLoS Med. 2017;14(11):e1002447.
30.	Kirkham JJ, Gorst S, Altman DG, Blazeby JM, Clarke M, Tunis S, et al. Core Outcome Set-STAndardised Protocol Items: the COS-STAP Statement. Trials. 2019;20(1):116.
31.	Kirkham JJ, Gorst S, Altman DG, Blazeby JM, Clarke M, Devane D, et al. Core Outcome Set-STAndards for Reporting: The COS-STAR Statement. PLoS Med. 2016;13(10):e1002148.
32.	Kosola S, McCarthy MC, McNeil R, Orme LM, Drew S, Sawyer SM. Early education and employment outcomes after cancer in adolescents and young adults. Journal of Adolescent and Young Adult Oncology. 2018;7(2):238-44.
33.	Vetsch J, Wakefield CE, McGill BC, Cohn RJ, Ellis SJ, Stefanic N, et al. Educational and vocational goal disruption in adolescent and young adult cancer survivors. Psycho‐Oncology. 2018;27(2):532-8.
34.	Leuteritz K, Friedrich M, Sender A, Richter D, Mehnert-Theuerkauf A, Sauter S, et al. Return to work and employment situation of young adult cancer survivors: results from the Adolescent and Young Adult-Leipzig Study. Journal of Adolescent and Young Adult Oncology. 2021;10(2):226-33.
35.	Dahl AA, Fosså SD, Lie HC, Loge JH, Reinertsen KV, Ruud E, et al. Employment status and work ability in long-term young adult cancer survivors. Journal of adolescent and young adult oncology. 2019;8(3):304-11.
36.	Dodd S, Clarke M, Becker L, Mavergames C, Fish R, Williamson PR. A taxonomy has been developed for outcomes in medical research to help improve knowledge discovery. J Clin Epidemiol. 2018;96:84-92.
37.	Braun V, Clarke V. Using thematic analysis in psychology. Qualitative research in psychology. 2006;3(2):77-101.
38.	Keeley T, Williamson P, Callery P, Jones LL, Mathers J, Jones J, et al. The use of qualitative methods to inform Delphi surveys in core outcome set development. Trials. 2016;17(1):230.
39.	Coulman KD, Howes N, Hopkins J, Whale K, Chalmers K, Brookes S, et al. A Comparison of Health Professionals' and Patients' Views of the Importance of Outcomes of Bariatric Surgery. Obes Surg. 2016;26(11):2738-46.
40.	Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for interviews and focus groups. International journal for quality in health care. 2007;19(6):349-57.
41.	Collins D. Pretesting survey instruments: an overview of cognitive methods. Qual Life Res. 2003;12(3):229-38.
42.	Drennan J. Cognitive interviewing: verbal data in the design and pretesting of questionnaires. J Adv Nurs. 2003;42(1):57-63.
43.	Hsu C-C, Sandford BA. The Delphi technique: making sense of consensus. Practical assessment, research, and evaluation. 2007;12(1):10.
44.	Custer RL SJ, Stewart BR. The modified Delphi technique—A rotational modification. J Career Technical Educ. 1999;15(2):1-10.
45.	Williamson PR, Altman DG, Blazeby JM, Clarke M, Devane D, Gargon E, et al. Developing core outcome sets for clinical trials: issues to consider. Trials. 2012;13:132.
46.	Bennett WL, Robinson KA, Saldanha IJ, Wilson LM, Nicholson WK. High priority research needs for gestational diabetes mellitus. J Womens Health (Larchmt). 2012;21(9):925-32.
47.	Schmitt J, Langan S, Stamm T, Williams HC, Harmonizing Outcome Measurements in Eczema Delphi p. Core outcome domains for controlled trials and clinical recordkeeping in eczema: international multiperspective Delphi consensus process. J Invest Dermatol. 2011;131(3):623-30.
48.	Harman NL, Bruce IA, Kirkham JJ, Tierney S, Callery P, O'Brien K, et al. The Importance of Integration of Stakeholder Views in Core Outcome Set Development: Otitis Media with Effusion in Children with Cleft Palate. PLoS One. 2015;10(6):e0129514.
49.	Brookes ST, Macefield RC, Williamson PR, McNair AG, Potter S, Blencowe NS, et al. Three nested randomized controlled trials of peer-only or multiple stakeholder group feedback within Delphi surveys during core outcome and information set development. Trials. 2016;17(1):409.
50.	Van de Ven AH, Delbecq AL. The nominal group as a research instrument for exploratory health studies. American journal of public health. 1972;62(3):337-42.
51.	Netherlands Cancer Institute. Adolescents and young adults with cancer take center stage through major EU HORIZON support 2022 [Available from: https://www.nki.nl/news-events/news/adolescents-and-young-adults-with-cancer-take-center-stage-through-major-eu-horizon-support/.
52.	Prinsen CAC, Mokkink LB, Bouter LM, Alonso J, Patrick DL, de Vet HCW, et al. COSMIN guideline for systematic reviews of patient-reported outcome measures. Qual Life Res. 2018;27(5):1147-57.
53.	Moons P, Goossens E, Thompson DR. Rapid reviews: the pros and cons of an accelerated review process. European Journal of Cardiovascular Nursing. 2021;20(5):515-9.
54.	Collins A, Coughlin D, Miller J, Kirk S. The production of quick scoping reviews and rapid evidence assessments: A how to guide. 2015.
55.	Students 4 best evidence. Rapid Reviews: the easier and speedier way to evaluate papers, but with some limitations 2020 [Available from: https://s4be.cochrane.org/blog/2020/09/24/rapid-reviews-the-easier-and-speedier-way-to-evaluate-papers-but-with-some-limitations/.
56.	Keage M, Delatycki M, Corben L, Vogel A. A systematic review of self-reported swallowing assessments in progressive neurological disorders. Dysphagia. 2015;30(1):27-46.
57.	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.
58.	Prinsen CA, Vohra S, Rose MR, Boers M, Tugwell P, Clarke M, et al. How to select outcome measurement instruments for outcomes included in a "Core Outcome Set" - a practical guideline. Trials. 2016;17(1):449.
59.	COMET initiative. Core Outcome Measures in Effectiveness Trials 2022 [Available from: http://www.comet-initiative.org/.
60.	Husson O, Sodergren SC, Darlington AS. The importance of a collaborative health‐related quality of life measurement strategy for adolescents and young adults with cancer. Cancer. 2021;127(10):1712-3.
61.	Ong WL, Schouwenburg MG, Van Bommel AC, Stowell C, Allison KH, Benn KE, et al. A standard set of value-based patient-centered outcomes for breast cancer: the International Consortium for Health Outcomes Measurement (ICHOM) initiative. JAMA oncology. 2017;3(5):677-85.
62.	De Kleuver M, Faraj SS, Holewijn RM, Germscheid NM, Adobor RD, Andersen M, et al. Defining a core outcome set for adolescent and young adult patients with a spinal deformity: A collaborative effort for the Nordic Spine Surgery Registries. Acta orthopaedica. 2017;88(6):612-8.
Appendix 
Appendix Text A1. Search string for the literature review per database
Embase:
('malignant neoplasm'/mj/exp OR 'neoplasm'/mj/de OR 'oncology'/mj/exp OR 'metastasis'/mj/exp OR 'myelodysplastic syndrome'/mj/de OR 'cancer patient'/mj/exp OR 'digestive system tumor'/mj/exp OR 'cancer mortality'/mj/de OR 'cancer survival'/mj/exp OR 'cancer diagnosis'/mj/exp OR (neoplas* OR cancer* OR malign* OR tumor* OR tumour* OR carcinoma* OR oncolog* OR melanom* OR sarcoma* OR leukemi* OR leukaemi* OR lymphoma* OR glioblastoma* OR metastas* OR myelom* OR hepatoblastoma* OR medulloblastoma* OR glioma* OR myelodysplastic* OR liposarcom* OR osteosarcoma* OR rhabdomyosarcoma* OR adenocarcinoma* OR chordoma* OR aml OR nhl OR craniopharyngioma* OR Hodgkin-disease* OR hepatoma* OR myeloma* OR multiple-myeloma* OR blastoma* OR neuroblastoma* OR ganglioneuroblastoma* OR chondrosarcoma*):ti) AND ('young adult'/mj/de OR 'adolescent'/mj/de OR (juvenil* OR adolescen* OR preadolescen* OR youth* OR young-adult* OR teen* OR puber* OR pubescen* OR highschool* OR AYA OR TYA OR young*-patient*):ti) NOT ([Conference Abstract]/lim OR [Conference Review]/lim) NOT ([animals]/lim NOT [humans]/lim) NOT ('case report'/de OR 'editorial'/de OR (case-report):ti) AND [ENGLISH]/lim
Medline:
(exp *Neoplasms/ OR exp *Medical Oncology/ OR exp *Myelodysplastic Syndromes/ OR *Cancer Survivors/ OR *Early Detection of Cancer/ OR (neoplas* OR cancer* OR malign* OR tumor* OR tumour* OR carcinoma* OR oncolog* OR melanom* OR sarcoma* OR leukemi* OR leukaemi* OR lymphoma* OR glioblastoma* OR metastas* OR myelom* OR hepatoblastoma* OR medulloblastoma* OR glioma* OR myelodysplastic* OR liposarcom* OR osteosarcoma* OR rhabdomyosarcoma* OR adenocarcinoma* OR chordoma* OR aml OR nhl OR craniopharyngioma* OR Hodgkin-disease* OR hepatoma* OR myeloma* OR multiple-myeloma* OR blastoma* OR neuroblastoma* OR ganglioneuroblastoma* OR chondrosarcoma*).ti.) AND (*Young Adult/ OR *Adolescent/ OR (juvenil* OR adolescen* OR preadolescen* OR youth* OR young-adult* OR teen* OR puber* OR pubescen* OR highschool* OR AYA OR TYA OR young*-patient*).ti.) NOT (news OR congres* OR abstract* OR book* OR chapter* OR dissertation abstract* OR editorial*).pt. NOT (exp animals/ NOT humans/) NOT (Case Reports/ OR (case-report).ti.) AND english.la.
Cochrane:
((neoplas* OR cancer* OR malign* OR tumor* OR tumour* OR carcinoma* OR oncolog* OR melanom* OR sarcoma* OR leukemi* OR leukaemi* OR lymphoma* OR glioblastoma* OR metastas* OR myelom* OR hepatoblastoma* OR medulloblastoma* OR glioma* OR myelodysplastic* OR liposarcom* OR osteosarcoma* OR rhabdomyosarcoma* OR adenocarcinoma* OR chordoma* OR aml OR nhl OR craniopharyngioma* OR Hodgkin-disease* OR hepatoma* OR myeloma* OR multiple-myeloma* OR blastoma* OR neuroblastoma* OR ganglioneuroblastoma* OR chondrosarcoma*):ti) AND ((juvenil* OR adolescen* OR preadolescen* OR youth* OR young-adult* OR teen* OR puber* OR pubescen* OR highschool* OR AYA OR TYA OR young-patient*):ti) NOT "conference abstract":pt
Web of Science:
TI=(((neoplas* OR cancer* OR malign* OR tumor* OR tumour* OR carcinoma* OR oncolog* OR melanom* OR sarcoma* OR leukemi* OR leukaemi* OR lymphoma* OR glioblastoma* OR metastas* OR myelom* OR hepatoblastoma* OR medulloblastoma* OR glioma* OR myelodysplastic* OR liposarcom* OR osteosarcoma* OR rhabdomyosarcoma* OR adenocarcinoma* OR chordoma* OR aml OR nhl OR craniopharyngioma* OR Hodgkin-disease* OR hepatoma* OR myeloma* OR multiple-myeloma* OR blastoma* OR neuroblastoma* OR ganglioneuroblastoma* OR chondrosarcoma*)) AND ((juvenil* OR adolescen* OR preadolescen* OR youth* OR young-adult* OR teen* OR puber* OR pubescen* OR highschool* OR AYA OR TYA OR young*-patient*)) NOT ((animal* OR rat OR rats OR mouse OR mice OR murine OR dog OR dogs OR canine OR cat OR cats OR feline OR rabbit OR cow OR cows OR bovine OR rodent* OR sheep OR ovine OR pig OR swine OR porcine OR veterinar* OR chick* OR zebrafish* OR baboon* OR nonhuman* OR primate* OR cattle* OR goose OR geese OR duck OR macaque* OR avian* OR bird* OR fish*) NOT (human* OR patient* OR women OR woman OR men OR man))) NOT DT=(Meeting Abstract OR Meeting Summary) NOT TI=(case-report) NOT DT=(Editorial Material) AND LA=(English)
Google Scholar:
AYA|TYA|adolescents|adolescent|"young adult|adults" neoplasm|cancer|malignancy|tumor|tumour|carcinoma|oncology|melanoma|sarcoma|leukemia|leukaemia|lymphoma|glioblastoma|metastasis|myeloma 
AYA|TYA|adolescents|adolescent|'young adult|adults' neoplasm|cancer|malignancy|tumor|tumour|carcinoma|oncology|melanoma|sarcoma|leukemia|leukaemia|lymphoma|glioblastoma|metastasis|myeloma 


Appendix Table A1. Stratification matrix
	
	
	Adolescents
(13-17 years old)
(25%)
	Emerging adults
(18-25 years old)
(30%)
	Young adults
(26-39 years old)
(45%)
	Overall sample
(100%)

	
	
	On-treatment
	Off-treatment
	On-treatment
	Off-treatment
	On-treatment
	Off-treatment
	

	Male
(50%)
	Disease severity
Low
	
	
	
	
	
	
	

	
	Disease severity
High
	
	
	
	
	
	
	

	Female
(50%)
	Disease severity
Low
	
	
	
	
	
	
	

	
	Disease severity
High
	
	
	
	
	
	
	




Appendix Table A2. Project overview
	Level 1
	Level 2
	Level 3
	Level 4

	Pre-phase
	Phase 1: Scope definition
	
	

	
	Phase 2: Establishment of the need for a COS for AYAs
	
	

	
	Phase 3: Composition of Working Group
	
	

	Study protocol development 
	Phase 4: Study protocol development
	
	

	Determination of outcomes, outcome measures and case-mix factors
	Phase 5: Determine “what” to measure – the outcomes in the COS
	Step 1: A literature review
	Title/ abstract screening

	
	
	
	Full text screening

	
	
	
	Data extraction

	
	
	Step 2: Identifying and filling the gaps in existing knowledge by interviews and focus groups with stakeholders
	Sampling 

	
	
	
	Data collection

	
	
	
	Data analysis

	
	
	Step 3: Eliciting views about important outcomes in a Delphi consensus process
	Sample and recruitment

	
	
	
	Round 1

	
	
	
	Round 2

	
	
	
	Round 3

	
	
	Step 4: Consensus meeting
	

	
	
	Step 5: Dissemination and implementation strategy
	

	
	Phase 6: Determine “how” to measure the COS
	Step 1: Conceptual considerations
	

	
	
	Step 2a: Identifying existing OMIs
	

	
	
	Step 2b: Identifying measurement properties of identified OMIs
	

	
	
	Step 3: Quality assessment of OMIs
	

	
	
	Step 4: Selection of OMIs for the COS
	

	
	
	Step 5: Stakeholder’s meeting
	

	
	Phase 7: Determine “case-mix“ factors 
	Step 1: A literature review
	

	
	
	Step 2: Identifying and filling the gaps in existing knowledge by interviews and focus groups with stakeholders
	

	
	
	Step 3: Eliciting views about important outcomes in a Delphi consensus process
	

	
	
	Step 4: Consensus meeting
	

	
	
	Step 5: Dissemination and implementation strategy
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