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Delphi studies in social and health sciences – recommendations for an interdisciplinary standardized reporting (DELPHISTAR). 

From: Niederberger, M., Schifano, J., Deckert, S., Hirt, J., Homberg, A., Köberich, S., Kuhn, R., Rommel, A., Sonnberger, M. & the DEWISS network (2024). Delphi studies in social and health sciences—Recommendations for an interdisciplinary standardized reporting (DELPHISTAR). Results of a Delphi study. PLoS ONE 19(8): e0304651. https://doi.org/10.1371/journal.pone.0304651  

More information under OSF (https://osf.io/gc4jk) and DEWISS (https://delphi.ph-gmuend.de/)

What is the aim of DELPHISTAR?
· Improve, harmonize, and make the reporting in publications on Delphi studies comparable
· Facilitate the evaluation of Delphi studies including during peer review processes
· Reduce, and ideally prevent, inconsistencies and unclear descriptions in publications on Delphi studies
· Raise awareness of the diversity among the Delphi variants and of their specific potentials and challenges

DELPHISTAR is a Delphi reporting guideline that is:
· valid for all Delphi variants (e.g., classic Delphi, real-time Delphi, group Delphi, policy Delphi, argumentative Delphi, café Delphi)
· applicable to different purposes (e.g., Delphi studies to establish consensus, to gather expert judgments or to forecast)
· given equal consideration in the health and social sciences

This reporting guideline is meant for studies using Delphi techniques in the health and social sciences. These also include all Delphi variants and modifications that meet the following criteria:
1. Survey of several people (=experts) with specialized knowledge (e.g., operational knowledge, experiential knowledge, functional knowledge, contextual knowledge)
2. Structured communication process 
3. Carrying out at least two survey rounds or the option to respond at least two times
4. [bookmark: _Hlk179961586]Feedback: the (interim) results are presented to the experts starting from the second round
5. Basis is a quantitative questionnaire with the possibility to contribute or supplement arguments for the respective position
6. Quantitative and qualitative answer are systematically analyzed (quantitative: e.g., descriptive statistics, qualitative: e.g., thematic analysis)

This reporting guideline is available in English and German at https://delphi.ph-gmuend.de/activities/delphistar (last update October 2024).
Contact
Prof. Dr. Marlen Niederberger
E-mail: marlen.niederberger@ph-gmuend.de
Department of Research Methods in Health Promotion and Prevention
Institute for Health Sciences, University of Education Schwäbisch Gmünd, 
Oberbettringer Straße 200, 73525 Schwäbisch Gmünd, Germany
	Topic
	Section
	Item
	Checklist Item
	Location where item is reported
	Exemplary wording

	I
Title and Abstract
	
	1
	Identification as a Delphi study in the title
	Page 1
	Integrating Evidence-based Medicine in the General Surgery curriculum:  A modified Delphi study

	
	
	2
	Identification as a Delphi study in the abstract
	Page 1
	A modified Delphi study was conducted…

	
	
	3
	Structured abstract 
	Page 1
	
Abstract 


	II
Context
	Formal
	4
	Information about the sources of funding
	Title page
	Sources of funding heading

	
	
	5
	Information about the team of authors and/or researchers (e.g., discipline, institution)
	Title page  
	Authors and affiliations heading

	
	
	6
	Information about method consulting
	Page 10 (Limitations)
	This has been discussed at design stage with qualitative researcher– alternative method (nominal group) considered not feasible

	
	
	7
	Information about the project background
	Page 4/5
	The Delphi study is the final piece of a medical education PhD about integrating EBM into General Surgical Postgraduate Education 

	
	
	8
	Information about the study protocol
	Page 6
	The study protocol was not registered online in an open access source, but the study has been registered with the University of Sheffield Ethics Committee

	
	Content
	9
	[bookmark: _Hlk179962364]Justification of the chosen method (Delphi) to answer the research question
	Page 3-4
	Furthermore, General Surgery training in the UK lacks an EBM-specific training programme or curriculum. To establish the components of such a curriculum, consensus agreement among well-informed General Surgical educators is required. 

	
	
	10
	Aim of the Delphi study (e.g., consensus, forecasting)
	Page 3-4
	…aimed to derive a consensus for the EBM curriculum in General Surgery... 

	III
Method
	Body & Integration of knowledge
	11
	Identification and elucidation of relevant expertise, spheres of experience, and perspectives (e.g., theory, practice, affected groups, disciplines)
	Page 5
	Participants in this study were defined as well-informed persons rather than experts. Clinical and educational supervisors, Royal College tutors, members of General Surgery specialty committees and training programme directors were considered well-informed individuals for the purposes of this study.

	
	
	12
	Handling of knowledge, expertise and perspectives which are missing or have been deliberately not integrated
	Page 5
	While expertise in Evidence-Based Medicine can be conceptualised in general terms, identifying individuals with recognised expertise in EBM within the specific context of General Surgery training is challenging and potentially exclusionary. Moreover, EBM teaching and supervision in surgical training are typically delivered by trainees’ supervisory teams rather than by a small group of designated experts.

	
	
	13
	Basic definition of expert1
	Page 5
	Participants in this study were defined as well-informed persons rather than experts.

	
	Delphi variant and modifications
	14
	Identification of the type of Delphi variant and potential modifications (e.g., classic Delphi, real-time Delphi, group Delphi)
	Title
	…modified Delphi study…

	
	
	15
	Justification of the Delphi variant and modifications, including during the Delphi study, if applicable
	Page 4
	… Rather than adopting existing competencies verbatim or generating Delphi items de novo, we undertook an adaptation process to contextualise them for UK postgraduate General Surgical training…

	
	Sample of experts
	16
	Selection criteria for the experts (per round, per expert group if applicable)
	Page 5-6
	Round 1-well informed experts, Round 2-participants of Round 1 only

	
	
	17
	Identification of the experts
	Page 5
	Training programme directors (via the chair of the General Surgery Specialty Advisory Committee), Royal College tutors (via publicly available contact details on the Royal College website), and General Surgery specialty committee members (via publicly available professional society email addresses). 

	
	
	18
	Information about recruiting and any subsequent recruiting of experts
	Page 5
	Invitations were distributed electronically via email to identified stakeholder groups, including training programme directors (via the chair of the General Surgery Specialty Advisory Committee), Royal College tutors (via publicly available contact details on the Royal College website), and General Surgery specialty committee members (via publicly available professional society email addresses). In addition, the study was promoted through professional social media platforms (LinkedIn) to reach other relevant stakeholders involved in surgical training. Participation was voluntary.

	
	Survey
	19
	Elucidation of the content development for the questionnaire2 
	Page 4 and Supplementary Material 
	Rather than adopting existing competencies7 verbatim or generating Delphi items de novo, we undertook an adaptation process to contextualise them for UK postgraduate General Surgical training.

	
	
	20
	Description of the questionnaire (content and structure)
	Page 6 and Supplementary Material
	The questionnaire is included in the supplementary material 

	
	Delphi rounds
	21
	Number of Delphi rounds
	Page 7 and 8 
	Two rounds were held

	
	
	22
	Information about the aims of the individual Delphi rounds
	Page 6
	Round 1 – aimed to gain consensus on all statements, Round 2 – aimed to gain consensus on remaining statements 

	
	
	23
	Disclosure and justification of the criterion for discontinuation
	Pages 6-8
	Levels of agreement remained below the 75% threshold, with responses distributed across agreement, neutrality, and disagreement categories, and minimal change in median scores between rounds. This response stability indicated that further iteration was unlikely to alter the consensus position. Accordingly, in line with established Delphi methodology, the item was retained as a non-consensus outcome, and no additional Delphi rounds were undertaken.

	
	Feedback
	24
	Information about what data was reported back per round
	Pages 6-7
	Participants were instructed to rate statements independently in the first round without consultation with other respondents. 

The second round provided feedback from the first round results to the panellists who completed Round 1 as well as a summary of the round. Additionally, the statements that did not reach consensus in the first round were provided for rating similarly to Round 1….

After round 2, the participants were thanked and a summary of the results was provided to them via email.

	
	
	25
	Information on how the results of the previous Delphi round were fed back to the experts surveyed (e.g., via frequencies, mean values, measures of dispersion, listing of comments)
	Tables S1,S2,S3
	· Frequency counts for each statement’s Likert agreement scores (1-5)
· Median agreement scores for each statement’s Likert agreement scores (1-5) 
· Interquartile range (IQR) of each statement’s Likert agreement scores (1-5) as an index of response dispersion 

	
	
	26
	Information on whether feedback was differentiated by specific groups (e.g., by field of expertise, institutional affiliation)
	N/A
	This was not done

	
	
	27
	Information about how dissent and unclear results were handled
	Pages 8-9
	Levels of agreement remained below the 75% threshold, with responses distributed across agreement, neutrality, and disagreement categories, and minimal change in median scores between rounds. This response stability indicated that further iteration was unlikely to alter the consensus position. Accordingly, in line with established Delphi methodology, the item was retained as a non-consensus outcome, and no additional Delphi rounds were undertaken.

	
	Data analysis
	28
	Disclosure of the quantitative and qualitative analytical strategy
	Page 6
	For each Delphi statement, the following metrics were calculated:
· Frequency counts for each statement’s Likert agreement scores (1-5)
· Median agreement scores for each statement’s Likert agreement scores (1-5) 
· Interquartile range (IQR) of each statement’s Likert agreement scores (1-5) as an index of response dispersion 
Free-text responses were extracted and retained verbatim. Free-text responses were analysed descriptively and organised deductively using the Kirkpatrick Model to contextualise quantitative agreement patterns.

	
	
	29
	Definition and measurement of consensus
	Page 6
	Pre-specified consensus criteria were set at ≥75% agreement, defined as the proportion selecting “somewhat agree” or “strongly agree”. 

	
	
	30
	Information on group-specific analysis or weighting of experts (e.g., theory vs. practice, discipline-specific analysis)
	N/A
	No subgroup analysis was performed 

	IV 
Results
	Delphi process
	31
	Illustration of the Delphi study (e.g., in a flow chart)
	Figure 1, page 7
	A summary of the Delphi study is illustrated in a flow chart (Figure 1).

	
	
	32
	Information about special aspects during the Delphi study (e.g., deviations from the intended approach with justification) 
	Pages 8-9
	1 statement did not reach consensus after round 2 and was retained non-consensus; this was because of response stability suggested a 3rd round would unlikely alter the consensus position. 

	
	
	33
	Number of experts per round (both invited and participating)
	Page 7
	Thirty-six participants completed Round 1 of the modified Delphi process. In Round 2…21/36 (58.3% retention rate) panellists; the total number of individuals invited could not be reliably determined (see Limitations).

	
	Results
	34
	Presentation of the results for each Delphi round and the final results
	Tables S1,S2,S3
	Tables in manuscript 

	V Discussion
	Quality of findings
	35
	Highlighting the findings from the Delphi study
	Page 8
	The findings demonstrate agreement across the panel on the centrality of EBM training in General Surgery and the importance of providing trainees with structured opportunities to formulate clinical questions, retrieve evidence, critically appraise research, and apply findings in clinical decision-making. These areas achieved consistently high levels of consensus and low response dispersion, indicating a shared professional understanding of the relevance and necessity of EBM within the surgical curriculum.

	
	
	36
	Validity of the results (e.g., transferability of the findings)
	Page 8
	The validity of the results is supported by the inclusion of a diverse panel of well-informed surgical educators, pre-specified consensus criteria, transparent reporting of consensus and non-consensus outcomes, and demonstrated stability of responses across Delphi rounds.

	
	
	37
	Reliability of the results (e.g., split half, inter-rater reliability)
	N/A
	The reliability of the results is supported by consistent response patterns across rounds, predefined analytic procedures, and minimal change in median scores and agreement levels between Delphi iterations, indicating response stability.

	
	
	38
	Reflection on potential limitations (e.g., number of experts, response bias)
	Page 10
	Although participants represented multiple educational roles and subspecialties, recruitment was voluntary and purposive, so selection bias and non-response bias remain possible. Different consensus methods such as the nominal group technique22 were not deemed feasible given the time constraints of surgeons, whose demanding schedules preclude the synchronous participation required for structured group meetings. Attrition between rounds (36 to 21 panellists) may have affected Round 2 estimates of agreement, even though the second-round panel remained representative and the attrition rates are as expected for this method.. The study was undertaken within UK general surgery, and transferability to other surgical specialties cannot be assumed; however, given broadly comparable workplace constraints and curricular structures across surgical specialties, the agreed domains may be informative beyond general surgery and should be tested in other contexts. Finally, free-text comments were organised descriptively using the Kirkpatrick framework to support curriculum development rather than to generate an exhaustive qualitative account; this purposeful approach provides utility to surgical educators. However, the qualitative account was not explored for differences by role or subspecialty. 


 1 “Experts” are the participants; these can be people from academia, practice, or representatives of lived experience (e.g., patients, family members).
 2 The term “questionnaire” stands for the survey instrument regardless of whether quantitative or qualitative items are integrated or weighted.




Supplementary file. Professional role and subspecialty composition of Round 1 and Round 2 Delphi panels
	Category
	Round 1 (n = 36)
	Round 2 (n = 21)

	
Professional role

	Clinical Supervisor
	31 (86%)
	13 (62%)

	Educational Supervisor
	28 (78%)
	16 (76%)

	Royal College Tutor
	11 (31%)
	9 (43%)

	Surgical Society Committee Member
	5 (14%)
	4 (19%)

	Surgical Trainee Representative
	4 (11%)
	1 (5%)

	Training Programme Director
	2 (6%)
	3 (14%)

	Specialty Advisory Committee (SAC) Member
	1 (3%)
	1 (5%)

	
Subspecialty

	Colorectal Surgery
	17 (47%)
	10 (48%)

	Upper Gastrointestinal Surgery
	10 (28%)
	5 (24%)

	Breast Surgery
	3 (8%)
	2 (10%)

	Emergency General Surgery only
	3 (8%)
	2 (10%)

	Hepatobiliary Surgery
	2 (6%)
	2 (10%)

	Transplant Surgery
	1 (3%)
	0 (0%)


Note: Role percentages sum to more than 100% as participants could select multiple roles.
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