
 

The LEADING Guideline 
Supplementary Material 

 
Reporting guidelines and systematic reviews 
Beyond the review of expert panels applications1; the STrengthening the Reporting of OBservational studies 
in Epidemiology statement (STROBE)2;  the Statement for Reporting Diagnostic Accuracy Studies 
(STARD)3; and the guidance for developers of health research reporting guidelines4, other reporting 
guidelines and systematic reviews that were considered in the development of the LEADING reporting 
standards include:  
 

- Optimizing the use of expert panel reference diagnoses in diagnostic studies of multidimensional 
syndromes5; 

- The Transparent reporting of a multivariable prediction model for individual prognosis or 
diagnosis (TRIPOD) statement6; 

- The Consolidated Standards of Reporting Trials (CONSORT)7;  
- The Template for Intervention Description and Replication (TIDieR) guidelines8; 
- Guidance on Conducting and REporting DElphi Studies (CREDES) in palliative care9; 
- The standards for reporting of core outcome sets (COS-STAR) statement10; 
- The reporting guideline for the early-stage clinical evaluation of decision support systems driven 

by artificial intelligence (DECIDE-AI)11; 
- A review of solutions for diagnostic accuracy studies with an imperfect or missing reference 

standard12; 
- the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) statement13 
- A methodological review for reporting of Delphi studies in health sciences14; and 
- The Checklist for the reporting of updated guidelines (CheckUp)15. 

 
References, including all authors, are included in the reference list.  
 
Guideline development steps 
Table S1 presents the recommended steps for developing a health research reporting guideline4 and a 
description of whether and how we followed each step and why.  
 
Table S1 | Elaboration on the steps for developing a health research reporting guideline 

Step # Description 

Initial steps 1 Identify the need for a guideline. 
 
The inconsistent and incomplete reporting of the assessment methods in Expert Panel, Best-Estimate 
Diagnosis, and LEAD studies shows the need for this guideline. These assessment methods claim to 
achieve best-estimate reference standards. However, the quality of such proclaimed best-estimate 
assessments varies substantially and is typically very difficult to evaluate due to poor reporting of 
the method on how they were achieved (e.g., see Table 2).  

1.1 Develop new guidance. 
 

https://www.zotero.org/google-docs/?wC4xNL
https://www.zotero.org/google-docs/?8xYqwi
https://www.zotero.org/google-docs/?rxkmdM
https://www.zotero.org/google-docs/?BerVWR
https://www.zotero.org/google-docs/?oPrNlP
https://www.zotero.org/google-docs/?thWGUZ
https://www.zotero.org/google-docs/?FDzbZG
https://www.zotero.org/google-docs/?w9sSqo
https://www.zotero.org/google-docs/?nY1h8j
https://www.zotero.org/google-docs/?iORQTc
https://www.zotero.org/google-docs/?5ncHs3
https://www.zotero.org/google-docs/?cfKnYK
https://www.zotero.org/google-docs/?l9ON2X
https://www.zotero.org/google-docs/?1Z0Zat
https://www.zotero.org/google-docs/?rBsdQ5
https://www.zotero.org/google-docs/?KqSGmJ
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Although a systematic review of assessment methods and reporting of expert panels identified and 
structured the various choices involved in Expert Panel studies, no attempt was made to develop a 
formal guideline for reporting such studies. The STARD statement (Standards for Reporting of 
Diagnostic Accuracy Studies) was developed to improve the completeness and transparency of 
reports of diagnostic accuracy studies; however, the applications of (best-estimate) assessments 
range much further than this design.  

1.2 Extend existing guidance. 
 
The reporting standards of previous guidelines are not sufficient for the complete reporting of the 
assessment methods where multiple experts review several sources of (longitudinal) information to 
form a best-estimate assessment. By specifically focusing on the reporting on the assessment method, 
the LEADING guideline aims to complement rather than repeat previous guidelines. The LEADING 
guideline does not standardize which other guideline should be used for reporting other study 
components since this depends on the type of study (e.g., see STARD for diagnostic accuracy studies, 
CONSORT for randomized controlled trials, and STROBE for observational studies). 

1.3 Implement existing guidance. 
 
This guideline does not include the implementation of an existing guideline in another field or 
clinical specialty (see 1.1 and 1.2)  

2 Review the literature. See 2.1 to 2.3. 

2.1 Identify previous relevant guidance. 
 
In the first of the four development stages, relevant reporting guidelines and systematic reviews were 
identified, including a review of expert panel applications, the STROBE statement, and the STARD 
statement. Other complementary reporting guidelines and systematic reviews are presented in the 
supplementary material.  

2.2 Seek relevant guidance on the quality of reporting in published research articles. 
 
We connect three bodies of literature that employ silmiar assessment methods (Expert Panel, Best-
Estimate Diagnosis, and LEAD) and the working group identified relevant research using or 
describing the assessment methods. For example, a systematic review of assessment methods and 
reporting of expert panels has demonstrated that the methods used for panel or consensus diagnoses 
vary substantially across studies and that many aspects of the procedure are often unclear or not 
reported at all. To further examine the reporting quality, V.E. and K.K. reviewed the reporting of the 
assessment methods in articles published in 2022 and 2023, which indicated severe heterogeneity in 
what parts of the methods and how these are reported.  

2.3 Identify key information related to the potential sources of bias in such studies. 
 
The assessment methods’ procedure can be divided into four groups regarding the longitudinal 
design, the data, the experts’ evaluation, and the validity of the assessment. We identified specific 
sources of bias for each group (see the Explanation and Elaboration including Table S4). The experts’ 
evaluation especially includes many potential sources of biases since human decision-making is 
prone to cognitive biases as well as limited cognitive resources for the integration of a high amount 
of data sources. This group therefore includes the most reporting standards.  

3 Obtain funding for the guideline initiative. 
 
The project was funded by the funding of V.C. Eijsbroek, K. Kjell, and O. Kjell who received from 
FORTE (2022-01022). 

Pre-meeting 4 Identify participants. 
 
A working group (V.E., K.K., & O.K.) and a steering group (H.A.S., J.B., E.F., D.K., P.G., I.A., & 
P.B.) were formed to provide a wide range of expertise. The steering group included seven experts 
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and was selected to cover a diverse range of expertise and fields related to the assessment methods 
(e.g., psychiatry/clinical psychology, medicine, epidemiology, and Artificial Intelligence). The 
working group drafted the reporting standards. The standards were further developed with a patient 
organization for depression, followed by feedback from the steering group. 

5  Conduct a Delphi exercise. 
 
To systematically collect expert feedback from different perspectives, we conducted a Delphi 
exercise. We used an iterative process based on two rounds of Delphi surveys, enabling feedback 
from round 1 to feed into round 2. The first and/or last authors of articles since 2013 using any of 
the three assessment methods as well as the seven steering group members, were invited to participate 
in Round 1. Only participants from Round 1 were invited to Round 2. No third Delphi round was 
carried out since i) the median agreement for each reporting standard in both rounds ranged from 
Agree to Strongly Agree, ii) no new standards were suggested, and iii) only minor changes were 
needed after Round 2. 

6 Generate a list of items for consideration at the face-to-face meeting. 
 
Potential standards were drafted by the working group with the objective of comprehensive reporting 
of the assessment methods. The standards with inclusion rationales were further developed through 
a workshop with a patient organization for depression, followed by feedback from the steering group 
members. Subsequently, delphi participants provided feedback on the standards in the two Delphi 
surveys through open- and closed-ended response formats. The resulting standards were considered 
and discussed in an online meeting with the working group and steering group.  

7 Prepare the face-to-face meeting. See 7.1 to 7.5.  

7.1 Decide the size and duration of the face-to-face meeting. 
 
All working group and steering group members were invited to the expert consensus meeting. Based 
on availabilities, the meeting date was scheduled (April 12th, 2023, 3-4 pm). All members except 
for one (K.K.) could attend (N = 9).  

7.2 Develop meeting logistics. 
 
The expert consensus meeting was decided to be held online to make it possible for members from 
different continents to attend.  

7.3 Develop meeting agenda. 
 
The content and structure of the consensus meeting were prepared by the working group (V.E., K.K., 
O.K.). 

7.3.1 Consider presentations on relevant background topics, including a summary of evidence. 
 
The consensus meeting included going through the draft of the paper, including background 
information, rationales (explanation and elaboration), and aims of the guidelines, as well as of the 
individual reporting standards and groups.  

7.3.2 Plan to share results of the Delphi exercise, if done. 
 
The consensus meeting included going through the findings of Delphi Rounds 1 and 2 and discussing 
their implications for the guideline and the individual reporting standards. Delphi results could be 
accessed in the main draft and supplementary of the paper in combination with raw materials and 
results on the Open Science Framework (OSF).  

7.3.3 Invite session chairs. 
 
The meeting was led by the last author (O.K.) and was not divided into separate sessions.  
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7.4 Prepare materials to be sent to participants prior to the meeting. 
 
Participants had access to the guideline including the individual reporting standards and groups with 
their elaboration and explanation (inclusion) rationales. The guideline and a drafted paper, including 
background information, rationals, and aims were sent to the participants two weeks before the 
consensus meeting. The participants had the option to provide comments and feedback in writing 
prior to the meeting.  

7.5 Arrange to record the meeting. 
 
The meeting was not recorded.  

Meeting 8 Present and discuss the results of pre-meeting activities and relevant evidence. 
 
The draft was presented and discussed, including background information, rationales, and aims of 
the guidelines. Also, the individual reporting standards and groups were discussed, including their 
background information and inclusion rationales (explanations and elaborations). Finally, the Delphi 
results and their implications were discussed. All participants agreed on not conducting a third Delphi 
round.  

8.1  Discuss the rationale for including items in the checklist. 
 
The criteria for including a reporting standard was that the median of Delphi expert responses was 
at least Agree on the question about its inclusion. A couple of reporting standard formulations were 
clarified based on discussions in the consensus meeting, such as what we mean by validity and 
standard in the last reporting standard group.  

8.2 Discuss the development of a flow diagram. 
 
The development of a flow diagram was not discussed, since the number of standards included in 
the guideline did not change a lot during the Delphi procedure or consensus discussion. One standard 
was removed after Delphi Round 1; otherwise the changes consisted of clarifications and 
reformulations.   

8.3 Discuss strategy for producing documents; identify who will be involved in which activities; 
discuss authorship. 
 
During the consensus meeting, it was decided to produce one instead of several documents. 
Explanations and elaborations (e.g., inclusions, rationales, and examples) will be presented in the 
main draft in combination with the supplementary.  

8.4 Discuss knowledge translation strategy. 
 
Potential venues for publication were discussed including different journals as well as editorials, and 
the EQUATOR network.  

Post-meeting 9 Develop the guidance statement. 
 
Based on the consensus meeting and the Delphi findings, the guideline was further developed by the 
working group in iterations with the steering group. The guideline was developed and structured, 
including an introduction (i.e., information about the assessment methods and reporting standards), 
method section (i.e., the development of the guideline), result section (i.e., the guideline’s reporting 
standards and groups), and discussion (i.e., implications and limitations of the guideline).  

9.1 Pilot test the checklist. 
 
The guideline was piloted/tested i) by researchers with experience of each assessment method 
answering and/or commenting on each reporting standard, and ii) by the authors (V.E., K.K.) using 
it to evaluate published articles. First, two independent researchers reported each standard and/or 
provided feedback about the formulation of the standards in a survey. Second, V.E. and K.K. 
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evaluated the reporting of the standards in fifteen articles published in 2022 and 2023. Both test 
approaches resulted in clarifications in the descriptions and examples of the reporting standards.  

10 Develop an explanatory document (E&E). 
 
No separate explanatory document was developed. The individual reporting standards, including 
examples for each standard, are presented in the table in the main draft. Inclusion rationales and 
evidential support for each of the individual standards and the four groups are presented in the 
supplementary material. 

11 Develop a publication strategy. 
 
A list of potential venues was made for submission and publication of the guideline. After 
publication, the strategy includes promotion in editorials as well as publishing it on the EQUATOR 
network. Also, potential inclusion into research method courses in clinical studies, such as medicine 
and psychology, is considered.  

11.1 Consider multiple and simultaneous publications. 
 
The guideline is currently in the stage of first submission and publication. Publication in other 
journals and on the EQUATOR network as well as recommendations in editorials, will be discussed 
after.  

Post-publication 12 Seek and deal with feedback and criticism. 

13 Encourage guideline endorsement. 

14 Support adherence to the guideline. 

15 Evaluate the impact of the reporting guidance. 

16 Develop Web site. 

17 Translate guideline. 

18 Update guideline. 

 
Search strategies  
Articles using any of the three assessment methods were identified through a literature search using 
Google Scholar with the following search terms: [“expert panel diagnosis” OR “expert panel assessment” 
OR “expert panel consensus” OR “expert panel methodology” OR “expert panel standard” OR “expert 
panel reference”] for Expert Panel studies; [“best-estimate diagnosis” OR “best-estimate diagnostic” OR 
“best-estimate standard” OR “best-estimate assessment” OR “best-estimate methodology” OR “best-
estimate reference”] for Best-Estimate Diagnosis studies; and [“longitudinal expert all data” OR 
“longitudinal evaluation all data”] for LEAD studies. Articles that clearly stated the use of one of the 
three assessment methods were selected. Articles stating another purpose than assessment were excluded 
(e.g. when an expert panel was used to reach a consensus about a treatment strategy).  
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Delphi participants. The first and last authors of articles since 2013 that include a LEAD, Expert Panel, or 
Best-Estimate Diagnosis method were invited to the Delphi surveys (as well as the steering group 
members). Articles were excluded when the email address of the first and last authors could not be obtained. 
The result was an extensive (but not exhaustive) list of 87 articles, including 41 LEAD studies, 21 Expert 
Panel studies, and 25 Best-Estimate Diagnosis studies from which the first and/or last author was emailed  
(See the Delphi reference list1-87). Some authors forwarded the survey to co-authors or colleagues who made 
use of one of the assessment methods in their research.  
 
Test-users. Test-user feedback was collected (i.e., piloting the reporting guideline) via an online test-user 
survey. The test users (n = 2) were the first or last author of a LEAD, Expert Panel, or Best Estimate 
Diagnosis study published in 2023 or recruited via networks of the authors. They received an introduction 
to the reporting guideline and were instructed to report each of the 20 standards based on a planned, 
ongoing, or finished study they are involved in using a LEAD, Best-Estimate Diagnosis, or Expert Panel 
method. Additionally, they had the possibility to give feedback on the formulations of the reporting 
standards via open-ended questions.  
 
Reports of the standards in 2022. Two authors (V.E., K.K.) examined which standards are reported and 
how well in 30 articles published in 2022 and 2023. Articles that referred to a previous article for reporting 
of the assessment method were excluded. From each year, the first 20 articles were selected in the Google 
Scholar searches for Expert Panel and Best-Estimate Diagnosis studies, of which five from each method 
from each year were randomly selected for reviewing the reports of the standards. The Google Scholar 
search for LEAD studies generated ten articles published in 2022 and 11 articles published in 2023, of 
which five from each year were randomly selected for reviewing the reports. See the Standard reporting 
references list for 20221-50 and 20231-51 of which the reviewed articles are underlined. 
 
Delphi survey results 
Tables S1 and S2 present the results from the closed-ended ratings for each reporting standard from the 
Delphi surveys. The Delphi surveys, as well as the anonymized open-ended results and individual closed-
ended ratings, can be found in the open material (https://osf.io/fkv4b/).   
 
Table S2 | Reporting standards and ratings Delphi Round 1  

   
This item should be included in the 

reporting checklist (1 - 7) 

Whether this information is present or 
not would influence my perceptions of 

the quality of a study (1 - 7) 

 Group # Reporting standards Mean (SD) Median 
Min - Max 

(Range) 
Mean (SD) Median 

Min - Max 
(Range) 

Longitudinal 
Design 

1.1 Time period 6.3 (0.6) 6 5 - 7 (2) 5.6 (1.2) 6 3 - 7 (4) 

1.2 Number of time points 6.2 (0.9) 6 4 - 7 (3) 5.7 (1.4) 6 2 - 7 (5) 

1.3 Retrospective account 5.6 (1.6) 6 1 - 7 (6) 5.1 (1.5) 6 1 - 7 (6) 

1.4 
Targeted time point(s) of the expert 
assessment 6.2 (0.9) 6 4 - 7 (3) 5.7 (1.2) 6 2 - 7 (5) 

Evaluation - 
Expert and 
Procedure 

2.1 
Expert characteristics and 
experiences 6.3 (1.0) 7 4 - 7 (3) 5.6 (1.6) 6 1 - 7 (6) 

2.2 Blindness and Conflicts of Interest 6.3 (1.1) 7 3 - 7 (4) 5.6 (1.5) 6 1 - 7 (6) 

https://osf.io/fkv4b/
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2.3 Instructions and training 5.9 (1.5) 7 2 - 7 (5) 5.4 (1.6) 6 1 - 7 (6) 

2.4 Assessment criteria 6.3 (0.9) 7 4 - 7 (3) 5.9 (1.4) 6 1 - 7 (6) 

2.5 Assessment sheet 5.6 (1.2) 6 2 - 7 (5) 5.2 (1.7) 5 1 - 7 (6) 

2.6 Data combination method 6.1 (0.9) 6 4 - 7 (3) 5.5 (1.3) 6 2 - 7 (5) 

2.7 Number of experts 6.2 (1.1) 6 3 - 7 (4) 5.8 (1.3) 6 2 - 7 (5) 

2.8 Independent assessments 6.3 (1.0) 7 4 - 7 (3) 5.9 (1.4) 6 1 - 7 (6) 

2.9 Inter-rater reliability 5.9 (1.2) 6 3 - 7 (4) 5.7 (1.3) 6 2 - 7 (5) 

2.10 Solution to disagreements 6.3 (0.9) 7 4 - 7 (3) 6.0 (1.2) 6 2 - 7 (5) 

Apt Data 

3.1 Type and quality of data 6.2 (1.0) 6 3 - 7 (4) 5.9 (1.4) 6 1 - 7 (6) 

3.2 
Triangulation and multimodal data 
fusion 6.1 (1.0) 6 4 - 7 (3) 5.6 (1.5) 6 1 - 7 (6) 

3.3 Presentation: case report 5.8 (1.2) 6 3 - 7 (4) 5.2 (1.3) 5 2 - 7 (5) 

3.4 Access to the index measure 6.0 (1.1) 6 4 - 7 (3) 5.7 (1.3) 6 2 - 7 (5) 

Assessment 
Validity 

4.1 Description of the assessment 6.7 (0.7) 7 4 - 7 (3) 6.2 (1.3) 7 1 - 7 (6) 

4.2 Type/degree of standard 5.9 (1.1) 6 4 - 7 (3) 5.4 (1.3) 6 2 - 7 (5) 

4.3 Transparency and replicability 5.4 (1.4) 6 2 - 7 (5) 5.3 (1.3) 5 3 - 7 (4) 

 
Table S3 | Reporting standards and ratings Delphi Round 2  

   

This item should be included in the 
reporting checklist (1 - 7) 

Whether this information is present or 
not would influence my perceptions of 

the quality of a study (1 - 7) 

 Group # Reporting standards Mean (SD) Median 
Min - Max 

(Range) 
Mean (SD) Median 

Min - Max 
(Range) 

Longitudinal 
Design 

1.1 The time period 6.5 (0.6) 7 5 - 7 (2) 5.8 (1.3) 6 2 - 7 (5) 

1.2 The number of time points 6.4 (0.6) 6 5 - 7 (2) 5.7 (1.3) 6 2 - 7 (5) 

1.3 Retrospective accounts 5.8 (0.8) 6 4 - 7 (3) 5.3 (1.2) 5 3 - 7 (4) 

1.4 
The targeted time point(s) of the 
experts’ assessment 6.1 (1.2) 6 2 - 7 (5) 5.3 (1.4) 6 2 - 7 (5) 

Evaluation - 
Expert and 
Procedure 

2.1 The expert and panel characteristics 6.5 (0.6) 7 5 - 7 (2) 5.6 (1.5) 6 1 - 7 (6) 

2.2 The number of experts and panels 6.4 (0.8) 6.5 5 - 7 (2) 5.5 (1.2) 5.5 2 - 7 (5) 

2.3 Blindness and conflicts of interests 6.5 (1.2) 7 2 - 7 (5) 5.6 (1.9) 6 1 - 7 (6) 

2.4 Instructions and training 6.5 (0.5) 6 6 - 7 (1) 5.6 (1.2) 6 2 - 7 (5) 

2.5 The assessment procedure 6.6 (0.6) 7 5 - 7 (2) 5.8 (1.6) 6 1 - 7 (6) 

2.6 The assessment response format 5.8 (0.9) 6 4 - 7 (3) 4.9 (1.2) 5 2 - 7 (5) 

2.7 The data combination method 6.2 (1.0) 6 3 - 7 (4) 5.3 (1.7) 6 1 - 7 (6) 
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2.8 Independent expert assessments 6.5 (0.6) 6.5 5 - 7 (2) 5.5 (1.6) 6 1 - 7 (6) 

2.9 The inter-rater and inter-panel reliability 6.2 (0.5) 6 5 - 7 (2) 5.4 (1.6) 6 2 - 7 (5) 

2.10 The solution to disagreements 6.5 (0.5) 6.5 6 - 7 (1) 5.7 (1.6) 6 1 - 7 (6) 

Appropriate 
Data 

3.1 The type and quality of the data 6.3 (0.7) 6 4 - 7 (3) 5.8 (1.5) 6 2 - 7 (5) 

3.2 
Triangulation and multimodal data 
fusion 5.5 (1.1) 6 2 - 7 (5) 5.0 (1.3) 5 2 - 6 (4) 

3.3 The data presentation 5.6 (0.9) 6 4 - 7 (3) 4.7 (1.2) 5 2 - 7 (5) 

3.4 The access to the index measure 6.1 (0.9) 6 4 - 7 (3) 5.3 (1.6) 5.5 1 - 7 (6) 

Assessment 
Validity 

4.1 The assessment 6.7 (0.7) 7 4 - 7 (3) 6.1 (1.9) 7 1 - 7 (6) 

4.2 The degree of standard 5.5 (1.4) 6 2 - 7 (5) 4.9 (1.6) 5 2 - 7 (5) 

 
 
Explanation and Elaboration 
Below, we describe the content of the LEADING guideline in more detail. The LEADING reporting 
standards are divided into four groups: 1. The longitudinal design group, 2. The appropriate data group, 3. 
The evaluation – experts, materials, and procedures group, and 4. The validity group. Elaborations on 
inclusion rationales and evidential support for each group are presented below, and evidential support for 
each individual reporting standard is presented in Table S4. 
 
1. The longitudinal design group consists of four reporting standards describing to what extent the 
assessment method includes longitudinal data (e.g., the data collection period and the number of time 
points), or is limited to a single examination performed at one point in time.   
 
Many diagnostic criteria are longitudinal and differ across disorders (e.g., criteria specify a two-week period 
for Major Depressive Disorder versus a two-year period for Persistent Depressive Disorder16). Hence, the 
time period that the data cover should be sufficiently longitudinal and fine-grained to capture the targeted 
symptoms so that “symptoms that only emerge or are identified after an initial evaluation are also taken 
into account”17 (p. 409). In other words, the time period represented by the data should reflect the specific 
symptoms targeted in the study. 
 
It is difficult to perfectly recall symptoms retrospectively, and recall can be biased, for example, by the 
patient’s current mood18,19. Prospective longitudinal studies20, including Ecological Momentary Assessment 
methods21, allow patients to repeatedly report their thoughts, feelings, and behaviors in real-time and in 
their natural settings, resulting in a more valid and dynamic representation over time and across 
contexts22,23.  
 
2. The appropriate data group comprises four standards reporting to what extent the data are suitable for 
the assessment task (e.g., data quality, data sources/triangulation, and presentation of the data).  
 

https://www.zotero.org/google-docs/?e3B3zl
https://www.zotero.org/google-docs/?rhWh00
https://www.zotero.org/google-docs/?DVynhG
https://www.zotero.org/google-docs/?aPg0dZ
https://www.zotero.org/google-docs/?rYs61x
https://www.zotero.org/google-docs/?i0WxTC
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It is important to describe which data are used (e.g., quality, diversity, relevance, and sufficiency) and how 
it is being presented (e.g., structure and format). The LEADING guideline emphasizes a focus on the quality 
instead of just the quantity of the data (c.f., All Data in LEAD17). 
 
Using data from diverse sources and different methodological approaches with differing sources of biases 
is called triangulation or multimodal methods/data fusion; these methods can be used to improve causal 
inference24–27. Since every single measure in psychology can be seen as fallible in some respect28,29, 
triangulation rather than using a single type of measurement is important. However, considering human 
limitations in cognitive resources and cognitive biases, too much data can result in overload. When the 
amount of information becomes too much or too complex, it is harder to weigh and judge all data and make 
an accurate decision30,31. Therefore, it is important to consider the appropriateness of the data (rather than 
just the quantity) and how it is presented. 
 
3. The evaluation – experts, materials, and procedures group comprises 10 reporting standards addressing 
the need to clearly report the evaluation of the data, including both the experts carrying out the assessments 
(e.g., number of experts, characteristics, blindness) as well as any assessment materials and procedures 
(e.g., instructions, assessment criteria, response format, and agreement procedure).  
 
Humans’ decisions are fallible, including limited cognitive resources and biases – in this respect, the 
evaluation includes subjective interpretations. Therefore, it is important to describe the evaluation in great 
detail, such as how the data are judged, weighted, and combined in a systematic way32 and how 
disagreements between the experts are resolved (e.g., how consensus is reached and how power imbalances 
in panels are handled33). 
 
There are many different cognitive biases, including confirmatory strategies, premature closure, and 
insufficient use of base rates34,35. These biases can influence clinical decision-making and adversely impact 
the accuracy of clinical judgments34–36. In addition, the human brain has limited cognitive resources to take 
into account large amounts of data for inferential purposes30. Bowes et al.34 state that “decreasing reliance 
on working memory and bolstering psychoeducation [on, e.g., cognitive biases] may alleviate the effects 
of bias on clinical decision-making” (p. 435). 
 
4. The validity group comprises two reporting standards addressing the need to clearly describe what was 
measured and how well. 
 
A best-estimate assessment should live up to being the best available measure at a certain point in time37,38. 
Best-estimate assessments can constantly be challenged and superseded29. To develop and improve best-
estimate assessments and to facilitate the processes of challenging them, the validity of the assessment and 
the assessment standards should clearly be described (see examples in Table S5). Logically, validation 
starts with a statement of the interpretation of an assessment, which includes specifying what the assessment 
intends to measure39. Validation further involves evaluating arguments in support of and against the 
intended interpretation of the assessment. There are several different validity aspects to consider (e.g., 
construct and criterion validity) that are of key relevance for the assessment and its purpose. 
 

https://www.zotero.org/google-docs/?4HYFm7
https://www.zotero.org/google-docs/?le2exK
https://www.zotero.org/google-docs/?uDgCR0
https://www.zotero.org/google-docs/?Z48dbj
https://www.zotero.org/google-docs/?NRcsZe
https://www.zotero.org/google-docs/?eG57Sq
https://www.zotero.org/google-docs/?KwFHSZ
https://www.zotero.org/google-docs/?FQ4Asa
https://www.zotero.org/google-docs/?xiau5r
https://www.zotero.org/google-docs/?PXJ7os
https://www.zotero.org/google-docs/?oT49vg
https://www.zotero.org/google-docs/?fwjMaC
https://www.zotero.org/google-docs/?FUpK3Z
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In addition, the very aim of these assessment methods is to improve accuracy in the absence of a single 
error-free measure – it is, thus, central to clearly define and reflect on the achieved validity and standard. 
This clarity addresses the problem that researchers sometimes refer to assessments using these methods as 
being the gold standard without describing what they mean by that term and how the assessment method 
may have succeeded in achieving that. Clearly describing what was measured and how well encourages 
authors to transparently and critically evaluate their assessment method and to compare (contextualize) it 
with other research and methods, which in turn further helps readers’ critical evaluation. 
 
Verisimilitude: Degree of standard. The best-estimate assessment is not the absolute truth – it is highly 
dependent on the assessment method, and because it can be challenged and superseded, we consider it best 
conceptualized as a matter of degree. Popper’s40 term verisimilitude, or truthlikeness, is the notion that 
some propositions or theories are closer to the absolute truth than others whilst still being considered false; 
this corresponds to the best-estimate assessment standard. Similarly, assessment results can be compared 
to the extent they have been derived from the assessment method that is most likely to yield the most 
truthlike results. 
 
Table S4 | The LEADING guideline reporting standards with evidential support  
Group # Reporting standards 

Longitudinal 
Design 
 
Report the 
longitudinal 
design, by 
describing:  

1.1  The time period. The data collection period covered for each participant (i.e., start and end of the data 
collection) and to what extent the length is sufficient for capturing the targeted symptoms. 
Main reasons: Diagnostic and symptoms criteria are often longitudinal, and the period often differs across 
targets (e.g., see 16). 

1.2  The number of time points. Whether and how data were collected on multiple occasions between the start 
and the end of the time period, the sufficiency of the data collection, and its frequency and intensity for 
capturing the target. 
Main reasons: Symptoms are dynamic and most accurately assessed in real-time using, for example, 
ecological momentary assessment methods20,22,23. 

1.3 History or lifetime information. Whether and which data from before the start of the data collection were 
taken into account and how these data are relevant for the assessment of the target. 
Main reasons: History or lifetime data provide context and can place the other data in perspective41–43, but 
it can also be subject to, for example, recall biases18,19. 

1.4 The targeted time point(s) of the experts’ assessment. The time point(s) for which the experts provide their 
assessment, on which time period the data of the assessments are based (i.e., past data, future data, or both), 
and justifications for the targeted time point(s). 
Main reasons: Symptoms change over time44,45, so it should be clear which point in time the experts’ 
assessments refer to. 

Appropriate 
data 
 
Report the 
appropriate- 
ness of the 
data, by 
describing: 

2.1  The type and quality of the data. The type, quality, and relevance of the data and why these data sources 
are sufficient and suitable for capturing the target. 
Main reasons: Enabling evaluation of the appropriateness and the validity and reliability of the data to be 
assessed28,29. 

2.2 The data triangulation. Whether and why the data come from different methodological approaches and the 
degree to which these approaches complement each other. 
Main reasons: Using different and independent sources of information may complement each other in 
forming a more comprehensive assessment24–27. Enable evaluation of the data and potential mitigation of 

https://www.zotero.org/google-docs/?uSlYMa
https://www.zotero.org/google-docs/?3oev2C
https://www.zotero.org/google-docs/?37znW8
https://www.zotero.org/google-docs/?pp05Pp
https://www.zotero.org/google-docs/?rYfPkM
https://www.zotero.org/google-docs/?S1SlJI
https://www.zotero.org/google-docs/?Zq1VA3
https://www.zotero.org/google-docs/?JZaxj9
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specific biases associated with certain methods. 

2.3 The data presentation. How the data were structured and presented to the experts for their assessments and 
why. 
Main reasons: Enable evaluation of the difficulty of the assessment task as well as how potential biases 
were mitigated, and limited cognitive resources were addressed30,31. 

2.4 The access to the index measure. For an assessment accuracy study, the extent the experts had access to the 
index measure and why (i.e., an assessment that is being compared to the best-estimate assessment), and how 
its information was weighted in their assessment. 
Main reasons: Enable evaluation of any confirmation/verification biases and the validity/fairness of the 
comparison between the assessment and the index measure3,46. 

Evaluation – 
experts, 
materials and 
procedures 
 
Report the 
evaluation 
experts, 
materials, 
and 
procedures, 
by 
describing:  

3.1  The expert and panel characteristics. The characteristics of the experts and the panel, as well as how these 
characteristics are relevant for assessing the target. 
Main reasons: To document the level of expertise and to get insight into experts’ potential biases34–36. 

3.2 The number of experts and panels. The total number of experts and panels and how many experts/panels 
were assessing each case and why. 
Main reasons: Providing information on the structure and consistency of the assessment method and how 
well individual human biases/errors are addressed35,47,48. 

3.3 Blindness and conflicts of interest. Whether and to what extent the experts are blind to the research aims 
and/or have any conflicts of interest. 
Main reasons: Providing information regarding experts’ potential biases and ethics1. 

3.4 Instructions and training. The instructions, training, and/or preparation that the experts specifically received 
for this assessment task and why they did or did not receive this. 
Main reasons: Provide a better understanding of the difficulty of the assessment task and whether any 
specific measures were taken to limit biases34–36. 

3.5 The assessment procedure. The procedure that the experts followed for their assessment. 
Main reasons: To provide information regarding the structure of the assessment task in order to 1) keep the 
assessment procedure consistent across the individual assessments, 2) to limit experts’ potential biases, and 
3) to address limited cognitive resources30,35. 

3.6 The assessment response format. The response format used by the experts for their individual assessments, 
what it included, and how it was structured. 
Main reasons: To provide information regarding the structure of the assessment task in order to 1) keep the 
assessment procedure consistent across the individual assessments, 2) to limit experts’ potential biases, and 
3) to address limited cognitive resources30,35. 

3.7 The data combination method. The method or guidelines for how the data should be weighted, judged, and 
combined by the individual experts to reach a conclusion in their individual assessment. 
Main reasons: Making the demands of experts explicit (e.g., see 32). More complex information 
complicates the aggregation of data to reach a reliable conclusion30,31. 

3.8 Independent expert assessments. Whether and how the experts first evaluated the data individually and 
made their first individual assessments independently. 
Main reasons: Provide information on the assessment procedure to know whether it is possible to calculate 
inter-rater reliability and to understand any consensus processes1, e.g. how groupthink or overinfluence of 
one particular group member is limited. 

https://www.zotero.org/google-docs/?X155RF
https://www.zotero.org/google-docs/?F7JKrd
https://www.zotero.org/google-docs/?WHij48
https://www.zotero.org/google-docs/?iXgyzQ
https://www.zotero.org/google-docs/?1AYI4H
https://www.zotero.org/google-docs/?FbKEse
https://www.zotero.org/google-docs/?2wopRT
https://www.zotero.org/google-docs/?IsXxMt
https://www.zotero.org/google-docs/?KsWLyt
https://www.zotero.org/google-docs/?v9ZXrT
https://www.zotero.org/google-docs/?BFwuG6
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3.9  The inter-rater and inter-panel reliability. The inter-rater/inter-panel reliability, how it was calculated and 
evaluated, or why it was not possible to calculate it. 
Main reasons: Provide information about the reliability of the individual and panel assessments on which 
the final assessment is based1,32,49. 

3. 
10 

The solution to disagreements. The approach for solving (any) disagreements between the individual expert 
assessments, the rationale for the chosen approach, and potential problems that may have occurred and how 
these were assessed. 
Main reasons: Providing information about the evaluation procedure, i.e., how the (potentially 
contradicting) individual assessments were combined into the final assessment1. 

Validity 
 
Report what 
was assessed 
and how well, 
by 
describing:  

4.1  The assessment description. Description of what the assessment actually is. 
Main reasons: Make it easier to evaluate the assessment. 

4.2  The validity and standard. Reflect on the degree of validity, and describe the standard that the method aims 
to achieve, how well the assessment method measures up to that degree, and how it compares with current 
standards. 
Main reasons: Since the best-estimate assessment by definition is not the absolute truth, is highly dependent 
on the assessment method, and because it can be challenged and superseded by other methods, we consider 
it best conceptualized as a degree39,40. Reporting the degree is important for facilitating the evaluation of the 
standard status of an assessment, limiting overstating the achieved assessment, as well as simplifying 
comparisons with other (best-estimate) assessments. It will also help in avoiding having different assessments 
referred to as the “best”-estimate assessment when in fact being very different in quality. 

 

Table S5 | Examples of terms describing different assessment standards  

Standard Description 

Gold standard  An error-free assessment 

Best-estimate assessment 
standard 

The best, practically feasible reference standard: It involves the state-of-the-art (i.e., the most 
valid and reliable) assessment method. 

New best-estimate assessment 
standard 

A new assessment method that provides an improved state-of-the-art (i.e., supersedes a 
previous best-estimate assessment method). 

Accepted reference/ criterion 
standard 

An assessment method that is not as accurate/comprehensive as the best-estimate assessment 
method but which provides sufficiently similar results to be acceptable to use in certain 
situations. 

Unrestricted best-estimate 
assessment standard 

When there are no restrictions for the assessment method (e.g., autopsy as compared to fMRI 
in identifying brain tumors). It can lead to procedures that are unreasonably comprehensive, 
complex, or unethical. 

Note. Different fields define/use these terms differently – here, we emphasize the importance of describing how it is being used 
within a specific project.  
 
Reports of the standards in 2022 
The first author (V.E.) reviewed thirty randomly selected articles applying the assessment methods in 2022 
and 2023 (i.e., five from each method from each year) and rated which standards were reported and which 
were lacking. Each reporting standard was rated using four categories: standard not reported (red); standard 
reported vaguely or insufficiently (orange); standard (minimally) sufficiently reported (green); or standard 

https://www.zotero.org/google-docs/?HmYdvP
https://www.zotero.org/google-docs/?UGjU3c
https://www.zotero.org/google-docs/?nKwUlO
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not applicable for the study (gray). Six randomly selected studies (i.e., one of each design from each year: 
studies 5, 6, 15, 20, 22, and 26 from Table 2) were reviewed by the second author (K.K.) to get insight into 
the accuracy of the ratings of the main author who reviewed the thirty studies. Most disagreements were 
between red/green and orange (reported insufficiently); not between green (reported sufficiently) and red 
(not reported). Many reporting standards were rather hard to find since they were often not explicitly 
described or reported scattered across an article. The authors disagreed on the reporting of 40 reporting 
standards across the six studies (33%) and discussed their disagreements to reach consensus.  
 
They concluded the main rater (V.E.) potentially rated 23 reporting standards incorrectly (19%): Four 
standards were changed from orange to red (3.9 The inter-rater and inter-panel reliability of study 5; 1.3 
History or lifetime information of study 6; 2.3 The data presentation of study 6; and 3.6 The assessment 
response format of study 6). Two standards were changed from red to orange (3.6 The assessment response 
format of study 5 and 2.3 The data presentation of study 26). Four standards were changed from orange to 
green (1.4 The targeted time points of study 15; 3.6 The assessment response format of study 20; 3.6 The 
assessment response format of study 26; and 3.8 Independent expert assessments of study 26). Thirteen 
standards had to be changed from green to orange (2.4 The access to index measure of study 6; 3.4 
Instructions and training of study 6; 3.8 Independent expert assessments of study 6; 4.2 The validity and 
standard of study 6; 1.2 The number of time points of study 20; 1.3 History or lifetime information of study 
20; 2.1 The type and quality of data of study 20; 4.1 The assessment description of study 20; 2.1 The type 
and quality of the data of study 22; 3.1 The expert and panel characteristics of study 22; and 3.3 Blindness 
and conflicts of interest of study 22; 1.3 History or lifetime information of study 26; and 3.1 The expert and 
panel characteristics of study 26). 
 
They concluded the second author (K.K.) rated eight reporting standards incorrectly (14%): Six standards 
were changed from orange into red (3.4 Instructions and training of study 6; 3.1 The expert and panel 
characteristics of study 5; 3.3 Blindness and conflicts of interest of study 15; 4.2 The validity and standard 
of study 20; 1.4 The targeted time point(s) of study 26; and 4.2 The validity and standard of study 26). Two 
standards were changed from red to orange; (4.1 The validity and standard of study 22 and 3.9 The inter-
rater and inter-panel reliability of study 26). Two standards were changed from orange to green (1.2 The 
number of time points of study 6 and 1.1 The time period of study 22). Four standards were changed from 
green to orange (2.1 The type and quality of data of study 6; 1.1 The time period of study 20; 1.4 The 
targeted time points of study 22; and  2.3 The data presentation of study 26). One standard (2.4 The access 
to the index measure of study 22) was changed from orange to grey; one standard (1.3 History or lifetime 
information of study 15) was changed from grey to orange; and one standard (3.9 The inter-rater and inter-
panel reliability of study 22) was changed from red to grey. 
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