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Abstract 

Peer-reviewed publication of scientific research results represents the most important means 

of their communication. The authors have annually reviewed a large heterogeneous set of 

papers in order to produce the International Medical Informatics Association (IMIA) 

Yearbook of Medical Informatics. To support an objective and high-quality review process, 

the authors attempted to provide reviewers with a set of refined quality criteria, comprised of 

80 general criteria and an additional 60 criteria for specific types of manuscripts. Authors 

conducted a randomized controlled trial, with 18 reviewers, to evaluate application of the 

refined criteria on review outcomes. While the trial found that reviewers applying the criteria 

graded papers more strictly (lower overall scores), and that junior reviewers appreciated the 

availability of the criteria, there was no overall change in the inter-rater variability in 

reviewing the manuscripts. The authors describe their experience as a ‘case report’, and 

provide a reference to the refined quality review criteria, without claiming that the criteria 

represent a validated instrument for quantitative quality measurement.  
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1 Introduction 

Research is defined as carrying out an investigation into a subject or problem [1]. 

Communicating research results in recognized, peer-reviewed scientific journals is essential 

both to scientific progress, and to individual professional advancement [2]. However, as 

Seglen states: "Evaluating scientific quality is a notoriously difficult problem which has no 

standard solution." [3]. The authors’ motivation to develop and evaluate quality criteria for 

scientific papers arose during their work in editing the Yearbook of Medical Informatics of 

the International Medical Informatics Association (IMIA) [4], [5]. The Yearbook appears 

annually and presents approximately 50 significant papers that have been published during 

the previous year. Its aim is to give a broad overview of the latest significant research 

activities in the field of health and medical informatics. 

 

During the selection process, approximately 10,000 medical informatics papers published 

annually and listed in MEDLINE are reviewed and filtered to retain about 50 papers for 

publication in the Yearbook. Eight managing editors, each assigned to different sub-fields, 

first pre-select papers for review; those (approximately) 150 papers are reviewed by two 

external international experts, by the two editors of the Yearbook, and by the responsible 

managing editor. A purely quantitative review scale is used for the final review. An analysis 

of the external reviews of 118 papers pre-selected for the IMIA Yearbook 2001 [6] indicated 

a wide range of variability in “expert” scoring, with approximately one-third of the papers 

showing a difference in quantitative scores of 20 % or more among the two external 

reviewers. 
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The editors and managing editors attempted to refine the main review criteria with the goal of 

decreasing rater variability and improving quality of reviews. The authors of the current paper 

conducted a review of the relevant literature, developed new, refined review criteria, and 

conducted a small randomized controlled trial using the new criteria to assess variability and 

reviewers’ satisfaction with the new criteria. The trial indicated that the new criteria were not 

useful, in an absolute sense, to create better agreement among reviewers. This is not 

surprising, in that reviewers with different expertise and different experiences will each view 

“relevant” aspects of a paper from unique perspectives.  

The goal of this paper is to report the authors’ attempt to define quality manuscript review 

criteria, and to share what was learned about their application during reviews.  

2 Development of refined quality criteria for paper reviews 

The authors first reviewed the available literature on review criteria for scientific articles. For 

example, Gunn discussed problems with the quality of electronically published clinical 

guidelines, such as low quality and irrelevance [7]. Elliott presented guidelines for reviewing 

qualitative research [9], while Jefferson assessed whether BMJ guidelines for reviewing 

economics submissions influenced the quality of submitted and published manuscripts in this 

area [10]. Also, a standard was developed for measuring quality of publications regarding 

randomized, controlled clinical trials (the 'Consolidated Standards of Reporting Trials', or 

CONSORT system) [11]. CONSORT implemented a checklist containing 21 items, covering 

manuscripts’ methods, results, and discussion sections [11]. The German Research 

Association, among others, has published general guidelines for good scientific practice [12]; 

their recommendation 12 covers (co-) authorship, completeness of presentation of research 

results, and correct citation of previous work of other researchers.  
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Many scientific medical informatics journals provide information regarding their own quality 

criteria - via instructions for authors and guidelines for reviewers (e.g., BMJ, [13] and 

JAMIA, [14]). Review criteria of medical journals (such as BMJ) are not always directly 

relevant to biomedical informatics publications. 

 

The authors’ literature review showed that no previously published quality checklist met the 

objective of providing a comprehensive list of refined quality criteria useful for reviewing all 

scientific papers in medical informatics.  

 

The authors chose a top-down approach to refining the previously used IMIA Yearbook main 

review criteria (with sections for: significance; quality of scientific content; originality and 

innovativeness; coverage of related literature; and, organization and clarity of presentation). 

Analysis of available literature (especially [11], [13], [14], [15], [16]) and the authors’ own 

experiences as reviewers provided the basis for the refined criteria, which were then discussed 

and revised by IMIA Yearbook editors and managing editors in an iterative process.  

 

The revised review criteria developed by this methodology are presented on the web pages of 

the IMIA Yearbook at http://www.yearbook.uni-hd.de. The revised criteria included 5 quality 

categories with 15 subgroups, totaling approximately 80 general questions, with 

approximately 60 additional questions for specific subtypes of articles.  Table 1 (JAMIA 

online data supplement) highlights some of the differences between the review criteria of 

BMJ, JAMIA, and CONSORT, and compares them to the authors’ refined quality criteria.  

  

3 Evaluation of revised quality criteria and lessons learned  
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After developing and elaborating the revised quality criteria, the authors conducted a 

randomized trial, comparing the new review criteria to “standard” previous review methods 

(see Appendix A in JAMIA on-line data supplement for methods and results of that study). 

The randomized study failed to show an effect of the revised criteria on inter-rater 

concordance. Nevertheless, the authors found the criteria (Table 1, JAMIA online data 

supplement) to be helpful in the following manner. 

 

1. The small-scale evaluation of the refined quality criteria showed that the reviewers’ 

absolute quality ratings fell significantly (lower scores of merit) on papers they reviewed 

while applying the new criteria. Reviewers commented that the refined quality criteria helped 

to increase their awareness of all quality criteria, so that they more easily identified 

weaknesses in the reviewed papers, justifying lower ratings. Stricter ratings may be a desired 

effect, reflecting improved review quality – especially for less experienced reviewers. More 

experienced reviewers may already have most of the criteria in mind.  

 

2. An observed increased time required to apply the refined quality criteria was not surprising. 

In the study, all reviewers had to grade each of the (80+60) individual review criterion for 

every paper reviewed, so that the study could be certain that the refined criteria had been 

applied. During “normal” reviews, it would be expected that refined criteria would serve as 

useful information for novice reviewers, and as infrequently used, but available reference 

material for more experienced reviewers. The authors believe that the increased time required 

to use the refined criteria may not reduce their usefulness, as long as the criteria are available 

as a reference and not as an absolute requirement during review (a subject for future study). 
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3. Different reviewers of equal stature and ability will always judge the manuscript differently 

due to their varied scientific backgrounds, their variable familiarity with similar projects, and 

their variegated knowledge of the authors and the authors’ prior work. It is therefore not 

surprising that the authors’ randomized study found no reduction in variation between the 

reviewers after using the refined quality criteria.  

 

4. The refined quality criteria do not constitute an instrument that can be used to obtain an 

objective quantitative assessment from reviewers, and cannot lead to a “definitive” quality 

score. Rather, the criteria provide a list of important considerations that can help to support 

thorough reviews of scientific papers (even though the results will be different due to 

different backgrounds of the reviewers).  

 

5. The reviewer (or author) of a paper can use the refined criteria as a reference in case of 

questions, for aspects to consider when judging originality or significance of a paper. Refined 

quality criteria may help novice reviewers to think more thoroughly about reviews (thus 

perhaps leading to better reviewers). The criteria may help in assessing how, and why, to 

arrive at certain decisions.  

 

6. The list of refined quality criteria is not designed to be exhaustive and will be continually 

revised annually by the IMIA Yearbook editorial staff.  

 

The quality of reporting in a paper does not automatically reflect the quality of the underlying 

research project it describes. But a good paper makes it easier to assess the quality of a 

research project. Publication quality is an important aspect of research quality [15].  
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The authors hope that the refined review criteria will be helpful for authors of scientific 

papers in medical informatics, and for reviewers and editors to come to a balanced and more 

explicit assessment of the quality of medical informatics papers. The journal Methods of 

Information in Medicine has already adopted a draft of the refined quality criteria for its 

review guidelines [18].  
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