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throughout the project in concept formation and manuscript edits.  
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iii 

Abstract 

Systematic reviews of diagnostic test accuracy (DTA) studies are fundamental to the 

decision-making process in evidence-based medicine. Although such studies are regarded as 

high-level evidence, these reviews are not always reported completely and transparently. Sub-

optimal reporting of DTA systematic reviews compromises their validity, generalizability, and 

value to key stakeholders. This thesis evaluates the completeness of reporting of published DTA 

systematic reviews based on the PRISMA-DTA checklist and provides an explanation for the 

new and modified items (relative to PRISMA), along with their meaning and rationale. Our 

results demonstrate that recently published reports of DTA systematic reviews are not fully 

informative, when evaluated against the PRISMA-DTA guidelines: mean reported 

items=18.6/26(71%, SD=1.9) for PRISMA-DTA; 5.5/11(50%, SD=1.2) for PRISMA-DTA for 

abstracts. The PRISMA-DTA statement, this document, and the associated website (http://www. 

prisma-statement.org/Extensions/DTA) are meant to be helpful resources to support the 

transparent reporting of DTA systematic reviews and guide knowledge translation strategies.  

 

http://www.prisma-statement.org/Extensions/DTA
http://www.prisma-statement.org/Extensions/DTA
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The effective implementation of research findings into clinical practice is dependent on 

the availability of high-level evidence and knowledge translation.   

The rigor and comprehensiveness of systematic reviews provide an invaluable tool for 

health care decision-makers to gain insight into a given medical condition, intervention or 

diagnostic test (1-3), and consequently allow them to make evidence-informed policy or practice 

decisions. With the increasing number of systematic reviews produced, clinicians and knowledge 

users are often faced with challenges arising from sub-optimal methodological practices and non-

transparent reporting which hamper the ability to evaluate the validity of these systematic 

reviews and their applicability to clinical practice (4-6). Insufficient reporting has been identified 

in several areas of health research including misinterpretation and misrepresentation of data (7, 

8), insufficient methodological description (4), and selective outcome reporting (9, 10). These 

shortcomings could prevent stakeholders who place reliance on health-research from critically 

evaluating the quality of evidence and may consequently promote misallocation of resources (11, 

12). This could potentially lead to increased research waste. In medicine, inappropriate 

implementation of diagnostic tests could result from biased evidence, which may contribute to 

harm from false negative (missed disease) or false positive (over-diagnosis) test results.   

Reporting guidelines are checklists that provide guidance about the minimum information 

to be reported in research studies to ensure the availability of sufficient detail required for 

adequate quality appraisal and assessment of generalizability, as well as knowledge about the 

ability to replicate published research. These guidelines aim to improve the transparency and 

completeness of reporting, and consequently the quality of research dissemination. Previous 

evaluations of the impact of these guidelines have demonstrated improvement in the 

transparency of reporting in the critical care literature, in diagnostic accuracy studies, and in 
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systematic reviews after the publication of QUOROM (13, 14), STARD checklist (15-17), and 

PRISMA (4), respectively.   

With the growing role of diagnostic test accuracy (DTA) research in evidence-based 

medicine (18, 19), complete reporting of DTA systematic reviews is not an optional extra, but a 

key element. Yet, published DTA systematic reviews have often been uninformative and of 

heterogeneous quality due to the inconsistent methodological approaches adopted in the 

assessment of fundamental elements such as the risk of bias, methods for combining data across 

studies, and inter-study variability (4-6). 

Objectives  

To address these shortcomings, the preferred reporting items for systematic review and 

meta-analysis of Diagnostic Test Accuracy studies (PRISMA-DTA), an extension of the 

PRISMA statement for DTA systematic reviews, was recently developed (20). The checklist 

consists of 27 items; of which 8 are unmodified from the original PRISMA statement. The aim 

of the studies presented in this thesis was 1) to evaluate the completeness of reporting of 

recently published DTA systematic reviews and 2) to elaborate on the rationale for the 

inclusion of the added or modified items, the reporting deficiencies addressed, the relevant 

supporting evidence for each item, and the optimal practices to improve the reporting of 

DTA systematic reviews.
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Outline  

 

 

Chapter 2. Completeness of Reporting of Systematic Reviews of Diagnostic Test Accuracy 

Based on the PRISMA-DTA Reporting Guideline. 

 

This section focuses primarily on evaluating the adherence of recently published DTA 

systematic reviews to the PRISMA-DTA statement. Determining the level of reporting 

completeness and exploring the variables associated with completeness is necessary for 

implementing knowledge translation strategies aimed at improving the reporting of these 

reviews.  

 

Chapter 3. The Preferred Reporting Items for Systematic Review and Meta-analysis of 

Diagnostic Test Accuracy studies (PRISMA-DTA): Explanation and Elaboration. 

 

PRISMA-DTA items that were either added or modified (relative to the PRISMA 

statement) are presented in this section. Items from the original PRISMA statement that were not 

modified for PRISMA-DTA are not presented. Examples of optimal reporting are included for 

each item. This explanation and elaboration document aims to inform readers of the rationale for 

the checklist and to provide practical examples for optimal reporting; this builds on similar work 

for PRISMA and others (21-25). 

 

Chapter 4. The Changing Landscapes of Diagnostic Test Accuracy Systematic Reviews. 

This section integrates the research findings across the two previous articles with extant 

literature and discusses their contribution to current practices and knowledge, while exploring 

persistent deficiencies and new questions raised. 
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Abstract 

 

Objective: To evaluate the completeness of reporting of diagnostic test accuracy (DTA) 

systematic reviews using the recently developed PRISMA-DTA guidelines. 

Methods: Medline was searched for DTA systematic reviews published October 2017-Janaury 

2018. The search time span was modulated to reach the desired sample size of 100 systematic 

reviews. Reporting on a per item basis using PRISMA-DTA was evaluated. Associations 

between reporting completeness and journal/study-level variables were examined. Correlation of 

reporting completeness with word count(abstract/full-text) was assessed. 

Results: 100 reviews were included. Mean reported items=18.6/26 (71%, SD=1.9) for PRISMA-

DTA; 5.5/11(50%, SD=1.2) for PRISMA-DTA for abstracts. Items in the results were frequently 

reported; items related to: protocol registration, characteristics of included studies, results-

synthesis, and definitions used in data extraction were infrequently reported. Infrequently 

reported items from PRISMA-DTA for abstracts included funding information, strengths and 

limitations, characteristics of included studies, and assessment of applicability. Reporting 

completeness was higher in higher impact factor journals (18.9 vs 18.1 items; P=0.04), studies 

that cited PRISMA (18.9 vs 17.7 items; P=0.003) or used supplementary material (19.1 vs 18.0 

items; P=0.004). Variability in reporting was associated with author country (P=0.04), but not 

journal (P=0.6), abstract word count limitations (P= 0.9), PRISMA-adoption (P=0.2), structured-

abstracts (P=0.2), study design (P=0.8), subspecialty area (P=0.09), nor index test (P=0.5). 

Abstracts with a higher word count were more informative (R=0.4; P<0.001) but no association 

with word counts was observed for full-text reports (R=-0.03; P=0.06). 

Conclusion: Recently published reports of DTA systematic reviews are not fully informative, 

when evaluated against the PRISMA-DTA guidelines. These results should guide knowledge 
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translation strategies including journal level (adoption of PRISMA-DTA, increased abstract 

word count and use of supplementary material) and author level (PRISMA-DTA citation-

awareness) strategies.  
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Introduction 

 

Improving our understanding of the performance of diagnostic tests was recently 

identified as a priority by the Institute of Medicine (1, 2). Systematic reviews of diagnostic test 

accuracy (DTA) research are increasingly common and require unique methodological 

approaches in order to optimize the validity of the results (3-8). Although clinicians and policy 

makers often rely on systematic reviews as high-level evidence, many systematic reviews (DTA 

included) do not report all of the information necessary assess the validity and generalizability of 

results (9-11). More informative reporting will allow the many stakeholders who rely on DTA 

systematic reviews (e.g., clinicians, journal editors, guidelines authors and funding agencies) to 

better assess critical aspects of review methods and quality of evidence in order to evaluate the 

applicability and validity of reviews to clinical settings. 

Reporting guidelines are checklists (and often flow diagrams) specifying the minimum 

information that should be provided in an article to ensure high quality and completeness of 

reporting, prerequisites to any efforts of reproducibility. In order to improve the transparent 

reporting of systematic reviews, various reporting guidelines and checklists have been developed 

(9, 12-17). The Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) statement was published to help improve completeness of reporting for systematic 

reviews and consists of 27 items and a flow diagram (18). Since the methodological approach of 

DTA studies differs notably from intervention studies (8, 19), PRISMA-DTA (and PRISMA-

DTA for abstracts) were recently published as extensions of the PRISMA statement for DTA 

systematic reviews to address these differences (20).  

The current level of completeness of reporting of DTA systematic reviews is not known. 

An evaluation of the level of completeness and informativeness of reports of DTA systematic 
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reviews, using the PRISMA DTA guidelines, could guide knowledge translation strategies aimed 

at improving reporting of these reviews, specifically targeting those items and features that are 

often poorly reported. 

The purpose of this chapter is to evaluate the level of completeness of recently published 

DTA systematic reviews, using the PRISMA DTA and PRISMA-DTA for abstracts reporting 

guidelines, and to explore variables potentially associated with completeness.  
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Methods 

 

The study protocol was registered in the Open Science Framework (DOI 

10.17605/OSF.IO /JDQWN); no major protocol deviations occurred. Research ethics board 

approval was not required. 

Search 

MEDLINE was searched for DTA systematic reviews published between October 31st, 

2017 and January 20th, 2018 using the following previously published search strategy (6): 

systematic[sb] AND (sensitivity and specificity[mesh] OR sensitivit*[tw] OR specifit*[tw] OR 

accur*[tw] or ROC[tw] or AUC[tw] or likelihood[tw]). The time span of the search was 

modulated to reach the desired sample size of 100 systematic reviews, starting with the month of 

publication of the PRISMA-DTA document and including additional previous months until the 

desired sample size was reached (12). Sample size was based on convenience, feasibility and 

other recent publications on reporting guideline completeness(9, 12, 21). 

Article Selection 

Eligible articles were full reports of systematic reviews that had evaluated the diagnostic 

accuracy of one or more index tests on humans by comparing it against a reference standard. 

Reports not published in English were excluded. Initial screening of search results based on title 

and abstract was done by one reviewer (J.P.S. - graduate student), and decisions about inclusion 

based on full text were done independently by 2 reviewers (JPS and TM - medical student). 

Disagreements were discussed with MDFM (Radiologist/Scientist) and resolved by consensus. 
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Data Extraction 

The following data from included articles were extracted by one author (JPS): First 

author surname, country of corresponding author’s institution, journal, journal impact factor 

(2016 one-year impact factor), year of publication, subspecialty area, index-test type (e.g., 

laboratory, imaging), study design (single test vs. comparative), abstract word count limitation 

by journal (yes/no), structure of abstract (structured vs. unstructured), word count (abstract and 

full text excluding supplementary material), use of supplementary material (yes/no), journal 

PRISMA adoption (yes/no) and whether the study cited PRISMA (or a PRISMA extension). Six 

extractors (JPS, all studies; AD, RF, and TM - medical students, NK - MD, and BL- PhD 

candidate, 20% of the studies each) independently assessed the overall completeness relative to 

the 26 PRISMA-DTA reporting requirements (full checklist of 27 items less the item referring to 

PRISMA-DTA for abstracts) as well as to the 11 PRISMA-DTA for abstracts reporting 

requirements for each included study. Each reporting requirement was rated as “Yes”, “No” or 

“N/A” with any disagreements resolved by consensus. Items were rated as “N/A” when, for 

instance, no additional analyses were done (Item 22). “N/A” items were treated as a “Yes” 

during data analysis. Appendices 2.1 and 2.2 include the PRISMA-DTA and PRISMA-DTA for 

abstracts elements, respectively. If the item was reported anywhere in the article (or in the 

abstract for PRISMA-DTA for abstracts) it was scored as a “Yes”, unless specified within the 

item description that it must be reported in a specific section (e.g., item 1 in the title/abstract). 

Information could have been included either in the full text report or in the supplementary 

material (including online-only material) to be rated as “Yes”. Instructions for authors for each 

included journal were assessed to determine whether the journal is a PRISMA adopter or not. 
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To optimize inter-observer agreement, two strategies were used: (1) a pilot extraction for 

4 articles not included in the analysis was performed after a training session on the extraction 

process; (2) a “user’s guide” (Appendix 2.3) with descriptions of the rating process of specific 

items was created during the pilot exercise for reference during data extraction.  

Data Analysis 

The overall completeness of reporting, evaluated against the PRISMA-DTA guidelines 

(out of 26 items) and completeness on a per-item basis were calculated. Items with multiple sub-

points (a, b, etc.) were scored with a total of 1 point with fractional points awarded for each sub-

item (e.g., 0.5 points each if 2 sub-items). 

Association of completeness of reporting with: journal, country, impact factor, index test 

type (e.g., imaging, laboratory), journal PRISMA adoption, citation of PRISMA (or extension), 

use of supplementary material, and word count (abstract word count for PRISMA-DTA for 

abstracts) was evaluated. A previously reported, descriptive classification of reporting was 

applied as follows: items reported in <33% of studies were considered “infrequently reported,” 

those reported in 33–66% of studies were considered “moderately reported,” and those reported 

in >66% of studies were considered “frequently reported” (12).  

One-way analysis of variance (ANOVA) was used to evaluate differences in 

completeness of reporting relative to country, journal, index test type, and subspecialty area. 

Two-tailed Student’s t-test statistics were used to evaluate differences in reporting completeness 

depending on journal impact factor (median split), use of supplementary material, study design 

(single test vs. comparative), PRISMA (or extension) citation, and journal’s PRISMA adoption 

status (adopter vs. non-adopter). Correlation of completeness with word count (full text and 

abstract) was performed by calculating Spearman’s rho. These analyses were repeated for 
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PRISMA-DTA for abstracts. The level for statistical significance was set at P < 0.05. The Kappa 

correlation coefficient was calculated to determine inter-observer agreement. All statistical 

analyses were performed using SAS 9.3 (SAS Institute, Cary NC).  
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Results 

 

Of 881 unique titles and abstracts identified based on our search, 765 were excluded after 

title and abstract review and 16 after full-text review, resulting in 100 eligible articles included in 

the current study. The study selection process and reasons for exclusion are outlined in figure 

2.1. Characteristics of the studies reported in these articles are shown in table 2.1. A full list of 

the included articles along with their PRISMA-DTA and their PRISMA-DTA for abstract 

completeness is displayed in Appendix 2.4. 

Completeness of reporting relative to PRISMA-DTA  

The mean number of PRISMA-DTA items reported was 18.6/26 items (71%, SD=1.9) 

with a range from 12.0 to 23.0. The agreement between data extractors was moderate (k = 0.69). 

Figure 2.2 shows the cumulative completeness of the included articles relative to the number of 

items.  

The completeness of reporting of the 100 study reports on a per-item basis relative to the 

PRISMA-DTA is summarized in table 2.2. Highlights of the detailed table 2.2 results as follows: 

nineteen of the 26 items were frequently reported (>66% of studies) in whole or in part (as sub-

items). These include items pertaining to the study selection (Item 9 - methods; Item 17- results), 

reporting of the statistical methods (Item D2), and the data collection process (Item 10). Twelve 

of the 26 items were moderately reported (33–66% of studies) in whole or in part, such as items 

concerned with evaluation of the risk of bias and applicability (Item 19) and the search strategy 

(Item 8).  

Five of the 26 items were infrequently reported (<33% of studies) in whole or in part. 

These were related to protocol reporting and registration (Item 5), Eligibility Criteria specific to 

the study setting (Item 6), providing definitions used in data extraction (Item 11 - target 
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condition, index test, reference standard), synthesis of the results (Item 14 - methods of handling 

data, combining results of studies) and characteristics of the included studies (Item 18 - study 

settings and funding sources). The sum of the number of items reported frequently, moderately, 

and infrequently was more than 26 as for a given item, some sub-items were present in more than 

one category. 

Completeness of reporting relative to PRISMA-DTA for Abstracts 

The mean number of reported items for PRISMA-DTA for abstracts was 5.5/11 items 

(50%, SD=1.2) with a range from 2.8 to 8.2. The agreement between data extractors was 

moderate (k = 0.62). Completeness on a per-item basis is summarized in table 2.3.  

Highlights of the detailed table 2.3 results as follows: five of the 11 items were frequently 

(>66% of studies) reported in whole or in part. These included items pertaining to the study 

question (Item 2), number of included studies (Item 6), synthesis and interpretation of results 

(Items A1, 7 and 10). Seven of the 11 items were moderately reported in whole or in part, such 

as items concerned with evaluation of the risk of bias and applicability (i.e. Item 5), eligibility 

criteria (Item 3), and information sources (Item 4). Five of the 11 items were infrequently 

reported items in whole or in part. These included items relevant to funding information (Item 

11), protocol registration (Item 12), strengths and limitations of the Systematic review (Item 9), 

characteristics of the included studies (Item 6), and assessment of applicability (Item 5). 

Subgroup Analysis 

A summary of the performed subgroup analyses is presented in table 2.4. Variability in 

reporting by country of the corresponding author was identified (P=0.04); Canadian authors 

demonstrated the most complete reporting, averaging 20.6/26 items, compared with 17.6/26 
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items in the country with the lowest number of reported items, China. Completeness of reporting 

of studies published in higher impact factor journals (median split at 2.768) reported more items 

than studies published in lower impact factor journals (18.9 vs. 18.1 items, P=0.04). Studies that 

used supplementary material reported more items than those that did not (19.1 vs. 18.0 items, 

P=0.004). Studies that cited PRISMA (or extension) reported more items than those that did not 

(18.9 vs. 17.7 items, P=0.003). No statistical difference in reporting completeness for PRISMA-

DTA and PRISMA-DTA for abstracts was identified for the journal of publication (P=0.6), 

limitations of abstract word count by journal (P= 0.9), PRISMA adoption by journal (P=0.2), 

structure of abstracts (P=0.2), study design (P=0.8), subspecialty area (P=0.09), or index test 

(P=0.5) (table 2.4). Association of completeness with higher word count was present for 

abstracts (R=0.4; P<0.001) but not for full-texts (R= -0.03; P=0.06). Additional details on the 

subgroup analyses performed are presented in Appendix 2.5. 
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Discussion 

 

Reports of recent systematic reviews are not fully informative. On average, just over two-

thirds of the 26 PRISMA-DTA items were reported in full review reports, with slightly lower 

proportions for the abstracts of the same articles. Both journal- and study-level variables were 

associated with completeness: completeness of reporting was higher in journals with higher 

impact factor and in studies that cited PRISMA (or an extension); however, these differences 

were modest at ~1 item of difference between groups. Limitations imposed by journals may 

impact completeness of reporting; studies that used supplementary material were more 

informative, as were abstracts with higher word counts. Variability in reporting was associated 

with country of corresponding author, with the most reported items observed in studies from 

Canada and Brazil; however, few studies from these countries were identified (<5 each) and the 

overall difference in items was also modest (<2). China produced double the number of reviews 

compared to the next most frequent country, and more than a quarter of the systematic reviews 

included in our analysis; the completeness of reporting of these reviews was the lowest when 

compared to articles from other countries (22). 

Items related to the description of the index test, eligibility criteria, and the study 

selection process were generally frequently reported. However, items specific to protocol 

registration, definitions for the data extracted, synthesis of results (methods of handling data and 

combining results of studies), or the evaluation of risk of bias and applicability for individual 

studies were infrequently reported (19, 23, 24). The lack of transparent reporting in these items 

limits the ability to assess the validity and generalizability of results (9-11). 

Our results show lower completeness of reporting relative to the PRISMA-DTA when 

compared to evaluations of completeness in imaging systematic reviews (largely DTA) to the 
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original PRISMA statement examined by Tunis et al. These imaging systematic reviews 

published in radiology journals showed a relatively higher completeness of reporting relative to 

the PRISMA checklist (81%); this is likely due to the fact that PRISMA-DTA is a new guideline 

and this is a ‘baseline’ evaluation rather than a follow up evaluation (Tunis et al. was conducted 

several years after the publication of PRISMA) (9). Their analysis identified infrequent reporting 

in 3 items (Items 5, 15, 22), 2 of which have been omitted from the PRISMA-DTA checklist 

(Items 15, 22 - examining the risk of bias across studies) (20). Reporting of the remaining 

infrequently reported item (Item 5 “protocol and registration”) has not improved since 2013: of 

the 100 included studies, 29 had registered a protocol (all in PROSPERO). This is somewhat 

perplexing since at the time of Tunis et al.’s publication, PROSPERO was relatively new (25). 

Clearly, additional measures to encourage protocol registration and reporting are warranted. 

Conversely, the number of reported PRISMA items was relatively comparable across different 

subspecialties; Fleming et al. identified completeness of 64% in their recent assessment of 

systematic reviews in orthodontics(13), Cullis et al. identified completeness of 57% in pediatric 

surgery systematic reviews (14) , and Gagnier et al. 68% in the orthopedic literature (15).  

Two new items were added to the PRISMA-DTA checklist and one was added to the 

PRISMA-DTA for abstracts checklist (20): Item D1. “Clinical role of index test”, Item D2. 

“Meta-analysis” (for full-text), and Item A1 “Synthesis of results” (for abstracts). Interestingly, 

they were all frequently reported. This may be because authors, reviewers, and editors 

acknowledged the necessity of reporting these items for DTA reviews despite explicit guidance.  

While the number of reported items was not associated with the length of the publication 

(word count), the use of supplementary material did influence completeness of reporting. The 

use of supplementary material accounts for information that could not be included in the 
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published review (such as full search strategies …) that is necessary for replicating the study, 

thus allowing authors to provide additional information to improve the transparency of the 

reported study. Yet, important drawbacks are present when evaluating the impact of the use of 

supplementary material on completeness of reporting; the content of these sections is not always 

rigorously evaluated throughout the peer-review process and could bear critical information that 

should be reported in the body of the article. Furthermore, with the different journal policies 

regarding publication of supplementary materials, certain authors do not have the opportunity to 

include additional information. This presents an opportunity: journals not presently offering such 

a service should consider the potential benefit on the completeness of reporting.   

PRISMA citation was associated with more reported items; this is in agreement with a 

previous study by Page et. al (26). Citation indicates at least base awareness of the reporting 

guideline by authors. Corresponding authors of the included studies were contacted and 

encouraged to use the PRISMA-DTA reporting guidelines in future DTA systematic reviews. 

Reports in PRISMA adopting journals were not more informative than reports in non-adopting 

ones. This is discordant with previous studies that have shown that guideline adoption has been 

associated with better reporting (9, 12), and likely related to the fact that ‘adoption’ was 

classified based on PRISMA rather than PRISMA-DTA (since PRISMA-DTA was not available 

at the time of publication of the reviews). As journal awareness of PRISMA-DTA increases, 

perhaps the lack of association may change.  

This study has several strengths: it included reviews from a wide range of disciplines; a 

rigorous sub-item scoring system was applied; evaluation for variables associated with 

completeness was thorough and included many that were not considered in previous assessments 

of reporting (e.g., word count, supplementary material). However, some potential limitations 
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should be considered. Despite attempts to minimize subjective evaluations of certain items (pilot 

study, user guide, training meetings), extracted data was inherently subjective and some readers 

may disagree with the thresholds applied to consider an item ‘reported’ or not. Furthermore, “not 

applicable” sub-items were rated as “Yes” in the analysis of the collected data. This might have 

inflated the scores of some “non-adhering” studies; the potential impact is low as this answer 

(“N/A”) was used infrequently and for only a few sub-items (4/68 sub-items).  

In conclusion, recently published DTA systematic reviews are not fully informative, 

when evaluated against the PRISMA-DTA and PRISMA-DTA for abstracts reporting guidelines. 

Completeness varied by country of the corresponding author and was higher in journals with 

higher impact factors, studies that cited PRISMA, used supplementary material and had higher 

abstract word counts. Given that protocol reporting and registration persists as an infrequently 

reported item, knowledge translation strategies specific to this deficiency should be considered.  

For example, journals might consider making protocol registration mandatory for systematic 

reviews as they are for clinical trials in many journals. Journals should also consider practical 

strategies that would facilitate better reporting; these include providing authors with the 

opportunity to publish supplementary material and allowing higher word counts in the abstract. 

These results should guide knowledge translation including journal level (adoption of PRISMA-

DTA, increased abstract word count and use of supplementary material), author level (PRISMA-

DTA citation-awareness) and other (PRISMA DTA author workshops at Cochrane, PRISMA 

explanation and elaboration paper) strategies. Follow up evaluations of completeness of 

reporting can apply the framework and methodology of this study to evaluate changes over time. 
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Figures 

Figure 2.1 Flow diagram of the included studies. 

 

Records identified through MEDLINE  

searching
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Duplicate records removed
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Unique titles and abstracts screened

(n = 881)

Records excluded
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Full-text articles assessed for eligibility

(n = 116)
Full-text articles excluded, with 

reasons

(n = 16)

7  Non-DTA studies

6  Inadequate reference standard

3  Wrong study designStudies included in systematic review 

and analysis

(n = 100)

DTA: diagnostic test accuracy
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Figure 2.2.A. Frequency of reporting of each item of the PRISMA-DTA for abstracts – 11 items 

for the included articles (n=100). The score for each included article was rounded to the nearest 

integer. 
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Figure 2.2.B Frequency of reporting of each item of the PRISMA-DTA – 26 items for the 

included articles (n=100). The score for each included article was rounded to the nearest integer.
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Tables 

Table 2.1 Characteristics of Included Articles. 

Study Characteristics  Number  

Country 

China 

United States of America 

South Korea 

United Kingdom 

Brazil/Canada/Netherlands 

Other 

 

28 

14 

12 

8 

4 each 

26 

Journal 

European Radiology 

American Journal of Roentgenology 

BMC infectious diseases 

Acta Obstetricia et Gynecologica Scandinavica 

PLOS One 

The British Journal of Radiology 

Oncotarget 

Other 

 

4 

4 

4 

3 

3 

3 

3 

76 

Index-test type 

Imaging 

Laboratory 

Physical Examination  

Questionnaire 

Microbiology 

Other 

 

58 

25 

6 

5 

2 

4 

Subspecialty area  

Diagnostic radiology 

Laboratory medicine 

Nuclear Medicine 

Obstetrics and gynecology 

Internal Medicine 

Surgery 

Microbiology 

Other 

 

40 

25 

12 

6 

3 

2 

2 

10 

Impact Factor  

< 2.768 

≥ 2.768 

 

51 

49 

Study Design  

Single test 

Comparative 

 

65 

35 

Use of Supplementary Material 

No  

Yes 

 

51 

49 

PRISMA citation  

No  

Yes 

 

30 

70 

PRISMA Adoption by journal  

No  

Yes 

 

64 

36 
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Table 2.2. Reporting frequency of PRISMA-DTA items. For all included studies, black-shaded items were infrequently reported 

(<33%); gray-shaded items were moderately reported (33-66% of studies), and unshaded items were frequently reported (>66% of 

studies) 

 

 

Table 1. Reporting Frequency of PRISMA-DTA Items. For all included studies, black-shaded items were infrequently reported 

(<33%); gray-shaded items were moderately reported (33-66% of studies), and unshaded items were frequently reported (>66% 

of studies). 

Item   Sub-Item Description Number of studies 

reporting the item 

(n=100) 

 Title 1   Identify the report as a systematic review (+/- meta-analysis) of 

diagnostic test accuracy (DTA) studies 

94 

Abstract 2   Abstract: See PRISMA-DTA for abstracts  

Introduction        

 Rationale 3   Describe the rationale for the review in the context of what is 

already known 

100 

Clinical role of index test D1 D1. a State the scientific and clinical background, including the intended 

use and clinical role of the index test 

92 

  
D1. b If applicable, the rationale for minimally acceptable test accuracy 

(or minimum difference in accuracy for comparative design) (N/A 

if no minimal acceptable accuracy specified) 

81 

Objectives 4 4.a Provide an explicit statement of question(s) being addressed in 

terms of participants 

55 

  
4.b Provide an explicit statement of question(s) being addressed in 

terms of index test (s) 

96 

  
4.c Provide an explicit statement of question(s) being addressed in 

terms of target condition(s) 

95 

Methods        

Protocol and registration 5  Indicate where the review protocol can be accessed (e.g., Web 

address), and, if available, provide registration information 

including registration number 

 

29 
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Eligibility criteria 6   Specify study characteristics used as criteria for eligibility, 

giving rationale for: 

 

  
6.a Participants 75   
6.b Setting 29   
6.c Index test(s) 96   
6.d Reference standard(s) 75   
6.e Target conditions(s) 92   
6.f Study design 70   
6.g Report characteristics (e.g., years considered, language, publication 

status) 

88 

Information sources 7 7.a Describe all information sources (e.g., contact with study authors to 

identify additional studies) in the search 

87 

  
7.b Date last searched 33 

Search 8   Present full search strategies for all electronic databases and other 

sources searched, including any limits used, such that they could be 

repeated 

42 

Study selection 9   State the process for selecting studies (i.e., screening, eligibility, 

included in systematic review, and, if applicable, included in the 

meta-analysis) 

87 

Data collection process 10   Describe method of data extraction from reports (e.g., piloted 

forms, independently, in duplicate) and any processes for obtaining 

and confirming data from investigators 

84 

Definitions for data 

extraction 

11   Provide definitions used in data extraction and classifications 

of: 

 

  
11.a Target condition(s) 21   
11.b Index test(s) 28   
11.c Reference standard(s) 18   
11.d Other characteristics (e.g. study design, clinical setting) 24 

Risk of bias and 

applicability 

12 12.a Describe methods used for assessing risk of bias in individual 

studies 

90 

  
12.b Describe methods used for assessing concerns regarding the 

applicability to the review question 

71 

Diagnostic accuracy 

measures 

13 13.a State the principal diagnostic accuracy measure(s) reported (e.g. 

sensitivity, specificity) 

96 

  
13.b State the unit of assessment (e.g. per-patient, per-lesion) 41 
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Synthesis of results 14   Describe methods of handling data, combining results of studies 

and describing variability between studies. This could include, 

but is not limited to:  

 

  
14.a Handling of multiple definitions of target condition 26   
14.b Handling of multiple thresholds of test positivity 37   
14.c Handling multiple index test readers 31   
14.d Handling of indeterminate test results 4   
14.e Grouping and comparing tests 47   
14.f Handling of different reference standards 22 

Meta-analysis  D2   Report the statistical methods used for meta-analyses, if performed. 

(N/A if no meta-analysis done) 

90 

Additional analyses 16 16.a Describe methods of additional analyses (e.g., sensitivity or 

subgroup analyses, meta-regression), if done 

92 

  
16.b Indicate which were pre-specified 43 

Results        

Study selection 17 17.a Number of studies screened available 97   
17.b Number of studies assessed for eligibility available 96   
17.c Number of studies included in the review available 100   
17.d Number of studies included in the meta-analysis available, if 

applicable 

100 

  
17.e Reasons for exclusions at each stage provided 79   
17.f Flow diagram provided 94 

 Study characteristics 18   For each included study provide citations and present key 

characteristics including:  

 

  
18.a Participant characteristics (presentation, prior testing) 67   
18.b Clinical setting 25   
18.c Study design 71   
18.d Target condition definition 45   
18.e Index test(s) 87   
18.f Reference standard(s) 62   
18.g Sample size  94   
18.h Funding sources  3 

Risk of bias and 

applicability 

19 19.a Present evaluation of risk of bias for each study  

60 
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19.b Concerns regarding applicability for each study 47 

Results of individual 

studies 

20   For each analysis in each study (e.g. unique combination of 

index test, reference standard, and positivity threshold) report: 

 

  
20.a 2x2 data (TP, FP, FN, TN)  37   
20.b Estimates of diagnostic accuracy 83   
20.c Estimates of confidence intervals 76   
20.d Forest or ROC plot 87 

Synthesis of results 21 21.a Describe test accuracy and meta-analysis results if done 100   
21.b Describe variability in accuracy (e.g. confidence intervals if meta-

analysis done) 

100 

Additional analyses 22 
 

Give results of additional analyses, if done (e.g., sensitivity or 

subgroup analyses, meta-regression; analysis of index test: failure 

rates, proportion of inconclusive results, adverse events) 

98 

Discussion        

Summary 24 24.a Summarize the main findings  98   
24.b The strength of evidence summarized 54 

Limitations 25   Discuss limitations from:    
25.a Included studies (e.g. risk of bias and concerns regarding 

applicability) 

82 

  
25.b The review process (e.g. incomplete retrieval of identified research) 51 

Conclusions 26 26.a Provide a general interpretation of the results in the context of other 

evidence  

99 

  
26.b Discuss implications for future research and clinical practice (e.g. 

the intended use and clinical role of the index test) 

89 

Other        

Funding 27 27.a Describe sources of funding for the systematic review and other 

support 

68 

  
27.b Describe role of funders for the systematic review (N/A if no 

funders) 

39 
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Table 2.3. Reporting Frequency of PRISMA-DTA for Abstracts items. For all included studies 

black-shaded items were infrequently reported (<33%); gray-shaded items were moderately 

reported (33-66% of studies), and unshaded items were frequently reported (>66% of studies). 

Table 2. Reporting Frequency of PRISMA-DTA for abstracts items. For all included studies, 

black-shaded items were infrequently reported (<33%); gray-shaded items were moderately 

reported (33-66% of studies), and unshaded items were frequently reported (>66% of studies).  

 

Item 
 

Sub-Item Description Number of studies 

reporting the item 

(n=100) 
Objectives 2 

 
The research question including components 

such as:  

 

  

2.a Participants 49 
  

2.b Index test(s) 99 
  

2.c Target condition(s) 97 

Methods 
  

   

Eligibility criteria 3 
 

Study characteristics used as criteria for 

eligibility 

57 

Information 

sources 

4 4.a Key databases searched  63 

  
4.b Search dates 42 

Risk of bias and 

applicability 

5 5.a Methods of assessing risk of bias   

38   
5.b Methods for assessing concerns regarding 

applicability 

25 

Synthesis of results A1  Methods for data synthesis 91 

Results 
  

   

Included studies 6 6.a Number of studies included  96 
  

6.b Number of participants included 62 
  

6.c Characteristics of included studies (including 

reference standard) 

13 

Synthesis of results 7 
 

Results for analysis of diagnostic accuracy:  
  

7.a Indicate the number of studies   89 
  

7.b Indicate the number of participants 62 
  

7.c Describe test accuracy (e.g., meta-analysis 

results if done, if not done, range of accuracies 

from studies would be a minimum) 

88 

  
7.d Describe variability (e.g., confidence intervals 

if meta-analysis was done)  

70 

Discussion/ 

Conclusions 

  
   

Strengths and 

Limitations 

9 9.a Summary of the strength 8 

  
9.b Limitations of the evidence 26 

Interpretation 10 10.a General interpretation of the results  96 
  

10.b Important implications 58 

Other 
  

   

Funding 11 
 

Primary source of funding for the review. 3 

Registration 12 
 

Registration number and registry name. 5 
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Table 2.4. Subgroup analyses evaluating for variability of PRISMA-DTA completeness. Shaded 

cells are indicative of statistical significance.  

Subgroup  
Summary of findings 

P-value  

Country  

Canada (N= 4; 20.6 items) and Brazil (N= 

4; 20.0) reported the most items, while 

China reported the fewest (N= 28; 17.6) 

0.0391  

Journal 
No significant difference in PRISMA-DTA 

reporting identified 
0.5841 

Index-test type 
No significant difference in PRISMA-DTA 

reporting identified 
0.4461  

Subspecialty area 
No significant difference in PRISMA-DTA 

reporting identified 
0.0931  

Structured abstract 
No significant difference in PRISMA-DTA 

for abstracts reporting identified 
0.2311 

Word limit restriction by 

journal 

No significant difference in PRISMA-DTA 

for abstracts reporting identified 
0.9401 

Impact Factor 

Studies published in higher impact factor 

journal (relative to the median: 2.768) 

reported more items than lower impact 

factor journals (18.9 vs. 18.1 items) 

0.0382 

Study Design 

 

No significant difference in PRISMA-DTA 

reporting identified 
0.7852 

Use of Supplementary 

Material 

 

Studies that used supplementary material 

reported more items than those that did not 

(19.1 vs. 18.0 items) 

0.0042 

PRISMA citation 

 

Studies that cited PRISMA (or extension) 

reported more items than those that did not 

(18.9 vs. 17.7 items) 

0.0032 

Adoption by journal 

 

No significant difference in PRISMA-DTA 

reporting identified 
0.1682 

1. Analysis of variance (ANOVA) test performed  

2. Student’s t-test performed  
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Abstract 

 

Sub-optimal reporting of diagnostic test accuracy (DTA) systematic reviews is a growing 

concern. Deficient reporting could prevent the transparent evaluation of the validity, 

generalizability and the overall quality of the results. The PRISMA-DTA statement was recently 

developed to provide authors with the minimum requirement necessary in the reporting of DTA 

SRs to allow for adequate quality appraisal. It consists of 27 items; of which 19 are changed 

from the original PRISMA statement. In this document, the modified items are explained, and 

examples of optimal practices relevant to each item are highlighted to provide a helpful resource 

to support the complete and transparent reporting of DTA systematic reviews. 
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Introduction 

 

Understanding of diagnostic test performance can be enhanced through diagnostic test 

accuracy (DTA) systematic reviews. When performed following rigorous methodology, 

systematic reviews can improve our understanding of a specific medical condition, intervention 

or diagnostic test (1-4). However, published systematic reviews, including DTA reviews, are 

often insufficiently informative and therefore of limited use (5-7). Suboptimal methodological 

practices and incomplete reporting of systematic reviews prevent stakeholders who rely on 

health-research from critically assessing the quality of evidence and could lead to patient harm, 

misallocation of resources, and research waste (8-10).  

PRISMA-DTA, an extension of the PRISMA statement, was recently developed along 

with PRISMA-DTA for Abstracts to facilitate complete and transparent reporting of DTA 

systematic reviews (11). The PRISMA-DTA statement includes 27 items; 8 of the 27 original 

PRISMA items were unmodified, 17 were modified, 2 items were added, and 2 were omitted. 

How to Use This Paper 

This paper is modelled after similar explanation and elaboration documents for other 

reporting guidelines (12-15). It is strongly recommended to read this document concurrently with 

the PRISMA-DTA statement, which includes the PRISMA-DTA checklist (11). PRISMA-DTA 

is not meant to be a comprehensive guide on how to perform a DTA systematic review; readers 

are directed towards other resources for such guidance, such as the Cochrane Handbook for 

Systematic Reviews of Diagnostic Test Accuracy (16-18). 
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PRISMA-DTA items that were either added or modified (relative to the PRISMA 

statement) are discussed in this document, followed by published examples of complete 

reporting for each item. Elaboration on the rationale for the inclusion of the item, the reporting 

deficiencies it addresses, and the relevant supporting evidence are presented. Items from the 

original PRISMA statement that were not modified for PRISMA-DTA are listed but not 

discussed. An independent document, “The preferred reporting items for systematic review and 

meta-analysis of Diagnostic Test Accuracy studies (PRISMA-DTA) for Abstracts: Explanation 

and Elaboration”, expands on the rationale for the addition or modification of new items in the 

PRISMA-DTA for abstracts checklist and provides examples of optimal reporting of abstracts of 

DTA systematic reviews.  
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Methods  

The PRISMA-DTA Explanation and Elaboration document was developed by a group of 

22 experts in diagnostic test accuracy research and systematic review methods. Members of this 

group included authors, journal editors, and users of systematic reviews of diagnostic test 

accuracy studies that were involved in the development of the PRISMA-DTA checklist. The goal 

was to provide additional details regarding the rationale for the items along with adequate 

examples illustrating optimal reporting practices.  

Small groups of 2-3 authors were assigned items relevant to their areas of expertise. The 

identified examples were first vetted by the group of authors. The initial draft was revised by the 

executive team (MDFM, DM, PB, BT) and subsequenlty circulated to the larger team. The 

included examples for each item were identified through an iterative process, following peer-

review from all authors. After 3 revisions, the group approved this explanatory document.  
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PRISMA-DTA Items   

Item 1. Title - Identify the report as a systematic review (with or without meta-analysis) of 

diagnostic test accuracy (DTA) studies.  

Example 

“Diagnostic accuracy of virtual non-contrast enhanced dual-energy CT for diagnosis of 

adrenal adenoma: A systematic review and meta-analysis.” (19) 

Explanation  

A clear title identifying the work as a systematic review and, if conducted, a meta-

analysis, of DTA studies serves a two-fold purpose. It allows readers to immediately identify the 

study design, so it can easily be distinguished from a non-systematic or narrative review, and it 

allows for easy identification when searching for or indexing systematic reviews (20). A recent 

evaluation of reporting characteristics of DTA systematic reviews identified that reporting of 

‘systematic review of DTA studies’ was done for more than 90% of recently published DTA 

systematic reviews (20).   

Authors are also encouraged to include relevant terms regarding the study participants, 

the index test that was evaluated, and the target condition in the title, such that readers can easily 

locate the study when performing a search, and rapidly identify whether the systematic review is 

pertinent to their clinical query. 

 

Item 2. Abstract.  

Please refer to PRISMA-DTA for Abstracts Explanation and Elaboration Document. 
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Item 3 (not modified from original PRISMA). Rationale - Describe the rationale for the 

review in the context of what is already known. 

 

Item D1 (new item). Clinical Role of Index Test - State the scientific and clinical background, 

including the intended use and clinical role of the index test, and if applicable, the rationale for 

minimally acceptable test accuracy (or minimum difference in accuracy for a comparative 

design). 

Example 

“Recent guidelines recommend guiding treatment in severe asthma by sputum eosinophil 

counts in addition to clinical criteria in centres experienced in using this technique. […] 

Unfortunately, sputum induction is time-consuming, needs experienced laboratory 

personnel, and many patients are unable to produce adequate samples. Several minimally 

invasive markers of eosinophilic airway inflammation, such as fraction of exhaled nitric 

oxide (FeNO), blood eosinophils, and serum periostin, could have potential as a surrogate 

to replace sputum induction, but their accuracy to distinguish between patients with and 

without airway eosinophilia remains controversial. We did a systematic review and meta-

analysis to obtain summary estimates of the diagnostic accuracy of markers for airway 

eosinophilia in patients with asthma.” (21) 

Explanation 

The scientific background of the systematic review builds on the rationale for the review 

as described in item 3 of the original PRISMA statement, referring to previous research on the 

topic and identifying research gaps, as well as clarifying the clinical setting in which the test will 

be used and the intended use and role of the index test. The ‘intended use’ refers to whether the 
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test is used for diagnostic, screening, staging or other purposes. Authors are recommended to 

explicitly specify the setting and the patient group in whom the test will be used, as applicable. 

The ‘clinical role’ refers to the positioning of the test relative to other tests in the diagnostic 

pathway. A triage test is usually followed by additional more specific tests if positive; an add-on 

test is incorporated in the clinical pathway after existing tests in order to improve accuracy; a 

replacement test substitutes for currently used tests (22). A test can also open up a completely 

new test-treatment pathway. 

 In the case where the intended use and clinical role of the index test being evaluated 

have not yet been completely defined, explicitly stating the exploratory use of the index test is 

recommended as it will limit just how definitive the review can be to support decisions. The 

clinical background in the introduction is critical because it explains the choices that will be 

made later in the review in formulating the review question (item 4), defining eligibility criteria 

(item 6), identifying potential applicability concerns (item 12), and interpreting the results (item 

26). 

For evaluation of a potential replacement test, the goal of a systematic review may be to 

evaluate if a test confers improved accuracy; in other situations, the benefit of a test may lie in a 

greater ease of use (as in the example), and the purpose of the review is to evaluate whether 

accuracy is compromised relative to more complex alternatives. If possible, the minimally 

acceptable test accuracy of the index test or difference in test accuracy relative to comparator 

tests which might be used to diagnose a condition should be provided with a rationale.   

In the example provided, the target condition is eosinophilic airway inflammation in 

patients with asthma, as patients with eosinophilic airway inflammation are more likely to 

respond to corticosteroid therapy. The intended use is treatment selection, and the potential 
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clinical role is replacement test: sputum induction is recommended by clinical guidelines (as an 

add-on test to clinical criteria) because applying this test in clinical practice has been shown to 

reduce the number of asthma exacerbations but is insufficiently feasible. The review aims at 

identifying minimally invasive markers that may replace this test in the existing clinical pathway, 

thereby saving time, costs and effort. Although accuracy is a fundamental indicator of the 

clinical usefulness of an index test, other properties might play a significant role in defining the 

minimally clinically important difference. For instance, when replacing an invasive test with a 

non-invasive one, some loss of accuracy could be tolerated. Similarly, when introducing a point-

of-care diagnostic, the benefit of increased access and timing might be traded against lower 

accuracy.  

 

Item 4. Objectives - Provide an explicit statement of question being addressed in terms of 

participants, index test, and target conditions.  

Example 

 

“We did a systematic review and meta-analyses of studies evaluating the diagnostic 

accuracy of the Elecsys Troponin T high-sensitive assay (...) for early diagnosis of acute 

myocardial infarction in patients presenting to the emergency department with chest pain 

(…).” (23) 

Explanation 

The central focus of this item is to describe all components of the review question(s), 

with explicit reference to participants, index test(s) and target condition(s) (PIT); this is in 

contrast to the traditional PICO (Participants, Intervention, Control, Outcome) approach used in 
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systematic reviews of intervention studies. Criteria for considering studies eligible for including 

in a review and search methods for identification rely on the PIT criteria.  

Describing specific characteristics of the included participants provides the necessary 

details required for the assessment of the performance of the index test in a given population. 

The type of index test(s) should be clearly described, including sufficient detail to ensure that 

readers can understand whether findings are generalizable to their practice, and any other details 

specifying the precise nature and application of the index test. The target condition should, if 

applicable, include international standardized terminology (e.g., WHO’s International 

Classification of Diseases). All details relating to staging, severity and symptomatology of the 

condition should be included here in order to clearly differentiate the target condition being 

addressed from other, possibly similar, conditions. Specifying the reference standard can be a 

useful extension of the definition of target condition in the review question, particularly in the 

absence of a gold standard. 

We caution against the use of comparator in the review objective because of ambiguity 

about whether this refers to an alternate index test, current diagnostic practice or the reference 

standard. 

 

Item 5 (not modified from original PRISMA). Protocol and registration - Indicate if a review 

protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 

registration information including registration number. 
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Item 6. Eligibility criteria - Specify study characteristics (participants, setting, index test, 

reference standards, target conditions, and study design) and report characteristics (e.g., years 

considered, language, publication status) used as criteria for eligibility and providing rationale.  

Example 

“Patients living in enteric fever-endemic areas attending a healthcare facility with fever 

were eligible. (…) All rapid diagnostic tests (RDTs) specifically designed to detect 

enteric fever cases [were eligible]. (…) Studies may have compared one or more RDT 

against one or more reference standard. (…) Studies were required to diagnose enteric 

fever using one of the following reference standards: (1) bone marrow culture; (2) 

peripheral blood culture, peripheral blood PCR, or both. (…) [Target conditions included] 

typhoid fever caused by Salmonella enterica serovar Typhi [and] paratyphoid fever 

caused by Salmonella enterica serovar Paratyphi A. (…) We included the following types 

of studies: (1) randomized controlled trials (RCTs) in which patients are randomized to 

one of several index tests and all receive a reference standard; (2) paired comparative 

trials in which a series of patients receive two or more index tests and a reference 

standard; (3) prospective cohort studies in which a series of patients from a given 

population are recruited and receive one or more index test and a reference standard; (4) 

retrospective case control studies that compare a group of patients with laboratory-

confirmed enteric fever cases (positive reference standard) and a group of patients 

without enteric fever (negative reference standard). (…) We attempted to identify all 

relevant studies regardless of language or publication status (published, unpublished, in 

press, or ongoing), (…) [up] to 4 March 2016.”  (24) 

Explanation 
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Eligibility criteria are expected to involve both study characteristics and report 

characteristics, as a single report may describe more than one study, and one study may be 

described in multiple reports. Each of these eligibility criteria should be sufficiently described to 

allow replication, and a rationale should be provided when alternatives exist.  

For participant and setting characteristics, authors are advised to describe any 

requirements for the presentation (e.g., specific signs and symptoms such as fever), prior 

diagnostic testing, and, if applicable, the clinical settings (e.g., healthcare facilities located in 

enteric fever-endemic areas).  

Details on the type of index tests should be provided, along with the comparator tests, if 

applicable. Additional details may include a description of who is doing the test, and aspects of 

the testing process such as specimen type and handling and transport of specimens. For study 

design, authors should describe which type of design is considered, specifically, if both 

comparative and single test accuracy designs will be considered, and if any restriction applies for 

the study sample size or the number of diseased participants included in a study.  

Authors should provide a clear definition of the target condition and the reference 

standard(s) that will be considered for inclusion. If the topic of interest concerns a target 

condition that can only be established after a reasonable length of time, authors are expected to 

specify the length of follow-up required for the reference standard.  

Authors should be explicit on the inclusion of multiple-group studies (also known as 

multiple-gate studies, sometimes misleadingly called case-control studies) (25). These can lead 

to biased estimates of accuracy (26, 27). For reference standards and index tests with multiple 

categories or continuous results, it is helpful to specify whether studies are required to report 
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outcome data at specific positivity thresholds or result categories, or whether data from all 

thresholds reported in primary studies will be included.  

Eligibility criteria related to study reports typically concern language of publication, 

publication status (e.g., published, unpublished, in press, or ongoing), and year of publication. A 

clear set of inclusion and exclusion criteria successfully guides the screening process, and 

ultimately the final selection of what is included in the review, in a systematic and reproducible 

manner. It also informs the development of the literature search strategy and allows for an 

appraisal of the validity, applicability, and comprehensiveness of the systematic review itself. 

The reporting of eligibility criteria for reports ensures reproducibility and generalizability. 

 

Item 7 (not modified from original PRISMA). Information sources - Describe all information 

sources (e.g., databases with dates of coverage, contact with study authors to identify additional 

studies) in the search and date last searched. 

 

Item 8. Search - Present full search strategies for all electronic databases and other sources 

searched, including any limits used so that they can be repeated. 

Example  

The following search strategy is adapted from a systematic review evaluating “[…] the 

diagnostic accuracy of dual-energy CT (DECT) using quantitative iodine concentration in 

patients with renal masses using histopathologic analysis or follow-up imaging as the 

reference standard” (28). Please see search strategy provided in Appendix 3.1.  

Explanation 
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Replicability of a systematic review includes replicability of the search strategy. The 

complete search strategy should therefore be presented in the review report. Furthermore, 

information on the actual search terms, and especially on the use of a search filter, should be 

reported. As the complete search strategy will likely be lengthy, it may be desirable to include a 

least one search strategy for one of the common databases in the appendices of the review (i.e., 

as supplementary material) and indicate how it was modified for other databases. In addition, a 

complete description of the methods used for study retrieval (electronic, grey literature, expert 

contact, reference lists etc.), who did the search(es), which electronic databases were used, and 

the dates when the searches were performed should be provided. This is in contrast to the 

original PRISMA item that requires authors to “[P]resent the full electronic search strategy for at 

least one database (…)”(29). Authors should report whether or not the search strategy was 

reviewed using the evidence-based guideline for Peer Review of Electronic Search Strategies 

(PRESS) (30).  

 

Item 9 (not modified from original PRISMA). Study selection - State the process for selecting 

studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in 

the meta-analysis). 

 

Item 10 (not modified from original PRISMA). Data collection process - Describe method of 

data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 

for obtaining and confirming data from investigators. 
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Item 11. Definitions for data extraction - Provide definitions used in data extraction and 

classifications of target conditions, index tests, reference standards, and other characteristics 

(e.g., study design, clinical setting). 

Example  

“For each included study, two investigators […] independently extracted the following 

data: first author, journal and year of publication, […], number of true positive (TP), true 

negative (TN), false positive (FP) and false negative (FN), and the reported quantitative 

iodine concentrations. TP was considered a diagnosis of solid renal mass on DECT 

confirmed by the reference standard (including RCC, AML, oncocytoma, and renal 

abscess). TN was considered a diagnosis of a non-solid renal lesion on DECT confirmed 

by the reference standard. FP was considered a diagnosis of solid renal mass on DECT 

confirmed to be a benign cyst by the reference standard, and FN was considered a 

diagnosis of non-solid lesion on DECT confirmed to be a solid renal mass by the 

reference standard. In studies that compared DECT to conventional CT, the relevant 

information pertaining to the conventional CT were extracted as per that for DECT listed 

above; Enhancement of complex cysts with septations was considered FP whereas that of 

cystic renal cell cancer with solid components were classified as TP.”(28)  

Explanation 

To facilitate the interpretation of the review findings and to allow reproduction, clear 

definitions should be given for extracting data for all critical components of the review. This 

includes the patient population and setting, index test and target condition, but also the methods 

used to identify patients with the target condition.  
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Authors are encouraged to report the different thresholds for test positivity (whether 

numeric or based on a specific imaging finding), and the different stages and grades of disease, 

when applicable (e.g., tumors). Transparency in the definitions of test positivity and target 

condition is not only fundamental for any effort of reproducibility but is also necessary for 

defining disease positivity. This could be achieved through providing the positivity thresholds 

used based on the grade of the tumor.  

Authors may refer readers to the study protocol or record in a trial registry (31), provide a 

detailed summary of the relevant definitions within their methods section, and include extraction 

forms as a supplementary file. 

When extracting data, review authors should avoid assuming information when it is not 

clearly stated in a study report (e.g., method of sampling, the overall number of participants with 

and without the target condition). Instead, review authors may consider contacting the study 

investigators with the request to provide additional details or to confirm extracted data. The 

review authors should indicate if any outcome data is imputed, for which study and for which 

elements this was done.  

 

Item 12. Risk of bias and applicability - Describe methods used for assessing risk of bias in 

individual studies and concerns regarding the applicability to the review question.  

Example 

“Quality assessment of studies was performed using the QUADAS-2 tool, examining bias 

and applicability of the studies with respect to four separate domains: patient selection, 

index test, reference standard and the flow and timing of patients through the study. No 

overall summary score was calculated, but for each domain, any concern with regards to 
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bias and applicability were qualified as ‘low’, ‘high’ or ‘unclear’. These results were then 

presented in graph and table form.” (32) 

Explanation 

Limitations in the design or conduct of a primary DTA study can result in estimates of 

diagnostic accuracy that differ systematically from the truth; this is known as “bias” (Box 1). The 

observational nature of test accuracy studies makes them extremely vulnerable to bias. Potential 

sources of bias and clinical variability should be considered when interpreting the results of a 

DTA study. Estimates of accuracy often vary between studies, for example, because of 

differences in study participants, how the test was conducted or in how the target condition was 

defined. Even if estimates of accuracy are unbiased, they may still not be directly applicable to 

the specific review question (33).    

When reporting the results of a DTA systematic review, the criteria used to assess the risk 

of bias and limitations in the applicability of included primary studies should be clearly defined 

to facilitate the interpretation and make replication and update possible. This will allow readers 

of the review to determine whether appropriate criteria were used and whether all potential 

sources of bias and applicability were considered. This is in contrast to the recommendation for 

the risk of bias assessment of intervention systematic reviews that requires specification whether 

“this was done at the study or outcome level” (29). Furthermore, authors of DTA systematic 

reviews are recommended to describe the methods used for assessment of applicability - which 

was not included in the original PRISMA statement.  

It is essential to also provide details of selected tool and how it was applied. For example, 

QUADAS-2 (Quality Assessment of Diagnostic Accuracy Studies – 2) tool is a systematically 

developed tool comprised of 4 domains: patient selection, index test, reference standard, and 
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flow and timing. Each domain is assessed in terms of risk of bias, and the first three domains are 

also assessed in terms of concerns regarding applicability (34). If using QUADAS-2, any 

modifications to the signalling questions should be reported. QUADAS-2 encourages users to 

adapt the guidance to make it specific to the review, helping reviewers determine what would be 

considered “high” risk of bias in the context of their review question. Any modifications to the 

guidance should also be reported. There is often insufficient space to provide detail on such clear 

rating guidance or modifications in the text of the review, but this can be provided as 

supplementary material. 

The process used for assessing risk of bias and applicability should also be reported. This 

includes details such as the number of reviewers involved (e.g., two independent reviewers), 

process for resolving disagreements (e.g., through discussion or referral to a third reviewer), and 

whether any piloting was conducted to achieve consensus on rating guidance before assessing all 

studies. 

Details on how the results of the quality assessment were summarised and incorporated 

into the review are encouraged to be described in the methods section of the review report. The 

use of quality scores (scales that numerically summarise multiple components into a single 

score) is discouraged; these have been shown to be misleading (35, 36). Instead, a description of 

the methods used for an overall assessment of risk of bias for a single study is recommended. For 

example, if using QUADAS-2, guidance suggests that any domain judged at high risk of bias 

makes the whole study at high risk of bias.  
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Item 13. Diagnostic accuracy measures - State the principal diagnostic accuracy measures 

reported (e.g. sensitivity, specificity) and state the unit of assessment (e.g. per patient vs per 

lesion). 

Example 

“We used the data from the two-by-two tables to calculate sensitivity and specificity for 

each study. We present individual study results graphically by plotting the estimates of 

sensitivity and specificity (and their 95% confidence intervals) in both forest plots and the 

receiver operating characteristic (ROC) space.” (37) 

Explanation 

Diagnostic accuracy metrics summarize the performance of the test as evaluated against a 

reference standard, which captures the presence of the target condition. There are many different 

metrics that may be used to express a test’s accuracy (38). The most commonly used in meta-

analyses are sensitivity and specificity, the probability of the test correctly identifying those with 

disease, and correctly excluding disease in those without disease respectively (37). Occasionally 

meta-analyses summarize positive and negative predictive values (probabilities that positive and 

negative test results correctly indicate or exclude disease respectively), diagnostic odds ratios 

(the ratio of the odds of a positive test among those with the disease relative to those without) or 

areas under receiver operating curves (ROC).  

The choice of the most appropriate metric should be guided by the review question and 

the preferred study design of the test accuracy studies included in the review. For example, the 

use of a different reference standard in test positives and in test negatives precludes a meaningful 

calculation of sensitivity and specificity when the different reference standard has important 

differences in the misclassification rates; instead, positive and negative predictive values should 
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be calculated and reported. Diagnostic odds ratios do not provide information on the numbers of 

false positives and false negatives, for which the consequences typically differ. 

The unit of analysis and the type of collected data will affect estimates of these metrics. 

Usually, the presence or absence of the target condition is analysed on a ‘per patient’ basis; 

occasionally a ‘per lesion’ classification is more relevant (e.g., where the intervention is 

delivered at lesion level). 

 

Item 14. Synthesis of results - Describe the methods of handling the data, combining the results 

of the studies, and describing the variability between studies. This could include but is not 

limited to (1) handling of multiple definitions of the target condition, (2) handling of multiple 

thresholds of test positivity, (3) handling multiple index test readers, (4) handling of 

indeterminate test results, (5) grouping and comparing tests, and (6) handling of different 

reference standards.  

Examples 

1. “Due to between-study variation in thresholds, we performed meta-analyses by using 

the hierarchical summary receiver operating characteristics (HSROC) model to 

estimate SROC curves (Rutter 2001). For these analyses, if a study reported test 

accuracy at multiple thresholds, we selected the threshold used by the study authors 

for their primary analysis.”(39) 

2. “Because studies that report two or more index tests compared with the same 

reference standard in the same patients (paired data) can provide unconfounded data 

for test comparison purposes, we focused on these studies to establish the relative 

accuracy of the rapid tests for children with urinary tract infections.”(40) 
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3.  “We included studies that defined macrosomia using either birthweight >90th centile 

or >4000 g in the same meta-analysis because both are generally considered to be 

similar. However, we also performed subgroup analyses considering each definition 

independently.”(41) 

Explanation  

Choices made regarding handling of data (e.g., how to combine results of tests with 

different positivity thresholds) in a DTA systematic review may be potential sources of bias and 

variability as illustrated by the three examples. For instance, using the same data to select an 

“optimal” threshold for positivity and to estimate test accuracy, rather than estimating test 

accuracy at an a priori defined threshold, generally overestimates test accuracy (42). To obtain 

clinically meaningful results from the narrative or statistical synthesis, issues such as multiple 

thresholds, multiple reference standards, multiple target conditions, and multiple index tests 

should be carefully addressed during the review process, and where relevant, reported with clear 

justification for decisions made (example 1).  

For comparative DTA systematic reviews of multiple index tests, direct comparisons 

using “head-to-head” comparisons of multiple index tests are likely to ensure an unbiased 

comparison and enhance internal validity (example 2). However, such comparisons may not be 

feasible due to the paucity of comparative DTA studies (43). The alternative strategy of 

including all eligible studies (i.e., indirect comparison) should acknowledge the potential for 

differences between tests to be confounded by differences in study characteristics. As such, 

reporting whether direct or indirect comparisons were used in the review will allow readers to 

better consider the risk of bias when comparing the accuracy of multiple index tests. 
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Deleted items 15 and 22 

Item 15. Methods - Risk of bias across studies - Specify any assessment of risk of bias that may 

affect the cumulative evidence (e.g. publication bias, selective reporting within studies).  

Item 22. Results - Risk of bias across studies – Present results of any assessment of risk of bias 

across studies. 

 

Explanation 

There is empirical evidence that publication and selective outcome reporting bias exist 

for randomised trials, mainly driven by non-publication of statistically non-significant results 

(44). Publication bias (Box 1) and small study effects can be identified from funnel plots and 

tests assessing the relationship between effect estimates and their precision (45). Hence, items 

for reporting investigations of the risk of bias across studies are included in PRISMA. 

For DTA studies, although selective, delayed, and incomplete publication is likely, the 

determinants and magnitude of the bias resulting from selective reporting and the failure to 

report are unclear. Non-comparative DTA studies rarely test hypotheses or report p-values (46), 

and there is no simple driver for non-publication equivalent to statistical non-significance. Non-

publication of findings is likely linked to study results, but definitions of low accuracy vary by 

test and context. Studies of the link between observed accuracy and publication have mixed 

results (47-50). Deeks’ test for detecting publication bias can be used whilst standard tests such 

as the Egger test are not appropriate in the DTA context (51, 52). Deeks’ test has low power to 

detect publication bias and small study effects (51, 53). For these reasons, investigation of 

publication and reporting bias is not routinely recommended in DTA systematic reviews (54) and 

these items have been dropped for PRISMA-DTA. However, registration and availability of 
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protocols for prospective DTA studies is encouraged (31, 55), and reviewers should report 

studies when registered protocols are unavailable. 

 

Item D2 (new item). Meta-analysis - Report the statistical methods used for meta-analyses if 

performed  

Example 

“Data from the studies were combined to compute the sensitivity, specificity, positive 

likelihood ratio, and negative likelihood ratio, along with 95% confidence intervals (CIs), 

across all included studies, by using the bivariate random effects model of Reitsma et al”. 

(56) 

Explanation 

Multiple approaches to meta-analysis in test research exist, sometimes producing 

different summary accuracy statistics and different estimates for the same statistic. This means 

that the model used for meta-analysis should be reported such that the reader can consider 

whether the model selected was suitable (57).  

DTA systematic reviews will frequently perform meta-analysis to aggregate the available 

evidence into summary measure of sensitivity and specificity. These are typically correlated. It is 

therefore recommended to use models for meta-analysis that can account for this correlation 

(58). Simple pooling of sensitivity and specificity using univariate pooling methods has been 

shown to overestimate summary estimates (17, 57). 

Three available hierarchical methods are the bivariate random-effects model, the 

hierarchical summary receiver-operating characteristic (HSROC) model, and a mixed effects 

model that can handle multiple thresholds (59-62). Parameter estimates from these models can be 
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used to produce a summary ROC curve, a summary operating point (estimate of the mean 

sensitivity and specificity in ROC space), the 95% confidence region around the summary 

operating point, and a 95% prediction region (58). 

 

Item 16 (not modified from original PRISMA). Additional analyses - Describe methods of 

additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 

which were pre-specified. 

 

Item 17 (not modified from original PRISMA). Study selection - Provide numbers of studies 

screened, assessed for eligibility, included in the review (and included in meta-analysis, if 

applicable) with reasons for exclusions at each stage, ideally with a flow diagram. 

  

Item 18. Study characteristics - For each included study, provide citations and present key 

characteristics including (1) participant characteristics (presentation, prior testing), (2) clinical 

setting, (3) study design, (4) target condition definition, (5) index test, (6) reference standard, (7) 

sample size, and (8) funding sources.  

Example 

The following example illustrates a summary of included studies: Table 3.1 (63). 

Explanation 

Diagnostic accuracy is not a fixed property of a test. A test’s accuracy typically varies 

between settings, patient populations and depending on prior testing. Meta-analyses of DTA 

studies typically show substantial between-study heterogeneity in sensitivity, specificity, or both. 

To assist interpretation and applicability of a systematic review’s results, authors can provide 

sufficient details of the key study characteristics, most of which can influence test accuracy. 



 

 66 

The expected characteristics to be reported relate to elements captured in the review’s 

objective as they could be dependent on previous evidence about sources of variability in 

accuracy and clinical reasons for false positive and false negative test results, in addition to 

characteristics considered when assessing the risk of bias in primary studies (see items 12 and 

19). Describing the characteristics of primary studies is important as it helps readers get a better 

sense of the variability of the studies included in the review. Typically, study-level 

characteristics are described in the text and in tables. Table 1 may concern key characteristics of 

the participants (i.e., presentation of the target condition, prior testing), the setting (e.g., general 

practice setting or hospital setting, single or multi-center settings), the tests (i.e., technical 

descriptions of the index test(s), comparator test(s) and reference standard(s), including 

thresholds applied), the severity of the target condition (e.g., locally advanced breast cancer or 

metastatic breast cancer), study designs (e.g., single test accuracy versus comparative design; 

single group versus multiple-group design; prospective versus retrospective), the sampling 

methods (e.g., consecutive or random), the avoidance of inappropriate exclusions, the blinding 

procedures and the verification procedures (e.g., complete verification of test results versus 

partial or random verification of a sample of test negatives; the time interval between execution 

of the index test(s) and reference standard; and whether all participants were included in the 

analyses). The fraction of excluded participants and reasons for exclusion are of interest, to 

assess the risk of bias. Languages of published papers, years of publication, and geographic 

origins of the included studies may be summarized. Further relevant information– for instance, 

other characteristics (covariates) that could influence variability – can be presented in a separate 

table. Here, or in the descriptive tables, addressing the funding sources is encouraged, as there 
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may be an association between sponsorship and estimates of DTA that may favour the interests 

of that sponsor (64) . 

Authors are expected to transparently report the source of the included data and how it 

was accessed. For each included study, both published and unpublished, authors should provide a 

full citation for the source of their information. Unpublished reports may be posted on web 

repositories (e.g., online conference abstracts book). 

 

Item 19. Risk of bias and applicability - Present evaluation of risk of bias and concerns 

regarding applicability for each study. 

Examples 

The following examples illustrate three different strategies for presentation of results. 

1. Table 3.2 - Tabular presentation of results (65). 

2. Figure 3.1 - Graphical presentation of results (65).   

3. Narrative summary of result (65).  

“Risk of bias with respect to patient selection was rated high in six studies: in four 

studies, only patients who had undergone subsequent surgery or subsequent surgery, CT 

or MRI were included; in one study, only patients with femoral hernias at US were 

included; in one study, patients with femoral hernia at US were excluded. Risk of bias 

with respect to the index test was rated high in one study because it was not reported 

whether the radiologist who interpreted US (index test) was blinded to herniography 

(reference standard), which was performed by this same radiologist immediately after 

US. Risk of bias with respect to reference standard was rated high in all studies: in all 

studies, there was concern that the reference standard was not blinded to US findings, 
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whereas in four studies there was also concern that the reference standard could not 

correctly classify the presence or absence of groin hernia. Risk of bias with respect to 

flow and timing was rated high in 13 studies because not all patients received the same 

reference standard (i.e. presence of verification bias) and/or not all patients were included 

in the analysis. Risk of bias with respect to flow and timing was rated unclear in two 

studies because time interval between US and reference standard was not reported. There 

were no applicability concerns.”  

Explanation 

We recommend that reviewers report whether they assessed the risk of bias of the 

included studies (see item 12). Understanding the risk of bias and applicability concern in 

included studies is an absolutely critical component in evaluating the validity and 

generalizability of the results of a review. To provide an overall summary, it can be helpful to 

use graphical displays and figures (examples 1 and 2). These can be supplemented by a narrative 

summary (example 3). In addition, it may be important to highlight particular domains or 

signalling questions that were problematic across all or most included studies and to highlight 

individual studies that seemed to be substantially free of risks of bias or concerns regarding 

applicability. The former is particularly facilitated by a diagram like “Figure 3.1”; the latter by a 

table like “Table 3.2” Kwee et. al. (65). Rather than simply specifying which domains were at 

high or unclear risk of bias, reviewers are encouraged to provide a more detailed explanation as 

to why they were judged at high or unclear risk of bias – to describe the methodological issues 

specific to the review topic that caused concern (see example 3). 

There are various ways that the results of the risk of bias and applicability assessment can 

be incorporated into the results of the review. These vary from a descriptive summary supported 
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by tables and graphs to statistical incorporation as a means of investigating variability such as 

stratifying the analysis according to risk of bias or applicability concerns, restricting inclusion 

into the review or primary analysis based on risk of bias or applicability concerns, or as a 

covariate in meta-regression analysis. Each of these can be done by considering overall study 

level ratings of bias or applicability or by pre-specifying individual domains or signalling 

questions considered likely to be of particular importance to the review topic. Risk of bias 

evaluation in comparative accuracy studies remains a challenge, as the QUADAS-2 tool does not 

yet include criteria to assess studies comparing multiple index tests (34).  

 

Item 20. Results of individual studies - For each analysis in each study (e.g. unique combination 

of index test, reference standard, and positivity threshold), report 2 × 2 data (TP, FP, FN, TN) 

with estimates of diagnostic accuracy and confidence intervals, ideally with a forest plot or a 

receiver operating characteristic curve. 

Examples 

The following examples illustrate a variety of strategies that can be used to report the 

results of individual studies. 

1. Table 3.3 - Summary of studies included in the meta-analysis (66). 

2. Figure 3.2 - Forest plots for detection of sputum eosinophils of 2% or more in adults 

(21). 

3. Figure 3.3 - Summary receiver operating characteristic plot of MRI, 2D ultrasound 

EFW using any Hadlock formula at threshold EFW >90th centile or >4000 g, and AC 

>35 cm for prediction of macrosomia (41). 
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4. Figure 3.4 - Summary ROC plots of the BSDS, HCL32 and MDQ for detection of 

bipolar disorder in mental health center setting (67). 

5. Figure 3.5 - Summary ROC plot of direct comparisons (39). 

Explanation 

Systematic reviews collect the available evidence based on previously reported accuracy 

studies. Access to data from individual studies allows readers to examine the variability and 

distribution of test accuracy statistics across studies, inspect individual study features, verify 

meta-analysis results and identify potential data extraction errors. Presentation of findings from 

individual studies allows interested readers to reproduce the analyses and also apply alternative 

methods (e.g., direct pooling of predictive values) (68). Access to the 2 x 2 data for each study 

also allows additional analyses to be performed that are not specifically addressed in the review, 

such as sensitivity analyses and explorations of variability (see item 23). 

It is essential to report the complete 2 x 2 data (true positives, true negatives, false 

positives, false negatives) for each included study. One frequently used method of displaying 

these data is via a coupled forest plot for sensitivity and specificity (69). Typically, the plot 

includes the 2 x 2 data for each study in addition to the sensitivity and specificity estimates with 

corresponding 95% confidence intervals, which are also depicted graphically. Appropriate 

grouping and ordering of studies can enhance the plot. In figure 3.2, for example, studies in each 

subgroup are ordered by the threshold used to define test positivity. A scatter plot of sensitivity 

versus specificity (summary ROC plot) provides a complementary visual display that illustrates 

variability between studies in test accuracy. Use of colours and symbols allows comparisons 

between subgroups or test comparisons, as shown in figure 3.5. 
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Item 21. Synthesis of results - Describe test accuracy, including variability; if meta-analysis was 

done, include results and confidence intervals. 

Examples  

1. “Substantial heterogeneity was observed as shown by the extent of the 95% 

prediction region around the summary point on the summary receiver operating 

characteristic plot… The summary sensitivity and specificity of 2D ultrasound EFW 

were 0.56 (95% CI 0.49–0.61) and 0.92 (95% CI 0.90–0.94), respectively.”(41)  

2.  “Direct comparisons were based on few head-to-head studies. The ratios of 

diagnostic odds ratios (DORs) were 0.68 (95% CI 0.12 to 3.70; P = 0.56) for urea 

breath test-13C versus serology (seven studies), and 0.88 (95% CI 0.14 to 5.56; P = 

0.84) for urea breath test-13C versus stool antigen test (seven studies). The 95% CIs 

of these estimates overlap with those of the ratios of DORs from the indirect 

comparison.”(39)  

3.  “Sensitivities and specificities for differentiating FTD from non-FTD ranged from 

0.73 to 1.00 and from 0.80 to 1.00, respectively, for the three multiple-headed camera 

studies. Sensitivities were lower for the two single-headed camera studies; one 

reported a sensitivity and specificity of 0.40 (95% confidence interval (CI) 0.05 to 

0.85) and 0.95 (95% CI 0.90 to 0.98), respectively, and the other a sensitivity and 

specificity of 0.36 (95% CI 0.24 to 0.50) and 0.92 (95% CI 0.88 to 0.95), 

respectively.”(70) 

Explanation 

The generation of summary estimates of the accuracy of a diagnostic test (ideally based 

on all applicable studies at low risk of bias) is generally the main objective of many DTA 
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systematic reviews. A meta-analysis can produce these summary estimates, as means, variances, 

and the covariance. Estimates – especially those of the means – should be accompanied by 

indicators of statistical imprecision, such as 95% confidence intervals, noting that these do not 

capture heterogeneity. 

Meta-analysis of DTA studies should ideally rely on random-effects models, since there 

is often considerable between-study variability that cannot be explained by chance only. In this 

case, only presenting summary sensitivity and summary specificity with confidence intervals can 

be misleading, as these confidence intervals do not reflect the between-study variability. 

Prediction ellipses can be used as statistics that indicate both the likely location of the summary 

accuracy statistics and the effects of between-study variability when enough studies are 

available, and the distributional assumptions are met. 

In addition to forest plots of sensitivity and specificity (Fig. 3.2), an SROC plot is optimal 

to display the results of the included studies as points in ROC space (Fig. 3.3). As well as stating 

summary estimates in the text and/or tables, the ROC plot can include SROC curves (Fig. 3.4-

3.5) or summary points with corresponding confidence and prediction regions, to visually 

illustrate statistical uncertainty and variability (example 1). In addition, for test comparisons, 

relative or absolute differences may be presented along with CIs and P-values (example 2). 

When a meta-analysis is not possible, the range of results can be presented (example 3). 

Quantifying or describing heterogeneity in DTA systematic reviews is not as well 

developed as for intervention reviews. The traditional I2 statistic (71) is not informative for DTA 

systematic reviews because it does not account for potential correlation between sensitivity and 

specificity, for example due to threshold effects. Multivariate and DTA-specific I2 statistics have 

been proposed; however, none are well established (72). Despite difficulties in quantifying 



 

 73 

heterogeneity, it is important to draw attention to gross heterogeneity noted on visual inspection 

of SROC plots, which is common. Our examples illustrate such marked heterogeneity. Plotting 

the 95% CI for the individual included studies on the SROC can help interpretation but over-

complicates the diagram if the number of included studies is large. 

 

Item 23. Additional analyses - Give results of additional analyses, if done (e.g., sensitivity or 

subgroup analyses, meta-regression, analysis of index test, failure rates, proportion of 

inconclusive results, and adverse events). 

Examples 

1. “A sensitivity analysis including only the five studies … that used any Hadlock 

formula incorporating HC, AC and FL to compute estimated fetal weight gave similar 

results to the analysis that included studies using any version of the Hadlock 

formula.” (41) 

2. “Subgroup analyses were conducted to investigate heterogeneity in sensitivity, and to 

a lesser degree, in specificity (…). Rapid influenza diagnostic tests showed a higher 

pooled sensitivity in children (66.6% [CI, 61.6% to 71.7%]) than in adults (53.9% 

[CI, 47.9% to 59.8%]) that was statistically significant (P<0.001), whereas 

specificities in the 2 groups were similar. The difference in pooled sensitivity 

between children and adults remained statistically significant when adjusted for brand 

of RIDT, specimen type, or reference standard.’’ (73) 

3. “The included studies reported an inconclusive result rate of 0.32–5.30%. This issue 

was further compounded by a myriad of varying quality control (QC) 

standards…Some studies investigated the reasons for their false and inconclusive 
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results and reported these clearly, accounting for all samples. Other studies reported 

inconclusive results as false negatives or did not report them at all.’’ (74) 

4. “Serious adverse events from colonoscopy in asymptomatic persons included 

perforations (4/10000 procedures, 95% CI, 2-5 in 10000) and major bleeds (8/10000 

procedures, 95%CI, 5-14 in 10 000).’’(75) 

Explanation 

Sensitivity analyses are used to assess whether the results of the primary analysis are 

robust to changes in decisions regarding which studies and data are included in the meta-

analysis, such as the impact of using more stringent inclusion criteria for the index test (41) or 

excluding studies at high or unclear risk of bias (37). Not all sensitivity analyses can be pre-

specified as many issues only become apparent during the systematic review process, but authors 

should clarify which analyses were pre-specified and which were not (76). 

Investigations of variability are often conducted using sub-group analyses and meta-

regression. Subgroups are typically defined by study level characteristics (e.g., clinical setting) 

with summary estimates of test accuracy computed for each subgroup (77). Statistical 

comparisons can be made using meta-regression by including covariate(s) in models of test 

accuracy (78, 79). In the example, subgroup analysis followed by a meta-regression identified 

differences in sensitivity, but not in specificity, between adults and children (73). Pre-specified 

analyses may be problematic or not feasible when the number of studies is small and any 

necessary simplifying assumptions should be described (80). Individual participant data (IPD) 

allows more refined stratification of patients and greater power to investigate heterogeneity, but 

only for characteristics which vary at the patient level (77). 
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The presence and nature of inconclusive test results may be critical for assessing the 

usefulness of a test in practice. However, such information is often not reported or poorly 

described in primary studies (81-83), and inconsistency in how such results are handled adds to 

apparent heterogeneity between studies.  

Adverse events may occur as a result of the index test or reference test (84) and may vary 

in severity from minor discomfort to life-threatening complications (75). The frequency and 

severity of adverse events may influence the clinical usefulness of a test and should therefore 

also be summarised and reported.  

 

Item 24. Summary- Summarize the main findings including the strength of the evidence. 

Examples  

1. Table 3.4 - Summary of Findings Table (85). 

2. “The principal findings of this systematic review were that the diagnostic accuracy of 

the three main groups of commercially available rapid diagnostic tests (…) for enteric 

fever (…) was moderate. There was no statistically significant difference in the 

average sensitivity between Typhidot, TUBEX, or Test-It Typhoid tests.” (24) 

3.  “If the point estimates of the tests for S. haematobium are applied to hypothetical 

cohort of 1000 individuals suspected of having active S. haematobium infection, 

among whom 410 actually have the infection, the strip for microhaematuria would be 

expected to miss (102) and falsely identify (77) the least number of cases. This test 

would identify 384 positive cases in total.” (86) 

Explanation 

The main findings of the review are typically summarized in the first part of the 

Discussion section and may also be reported in a Summary of Findings Table (table 3.4). Such a 
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table will provide relevant information at a glance. Relevant information encompasses the 

summary sensitivity and specificity of the primary analysis, which may be a comparison between 

index tests (example 2). The main findings should also cover any other objectives of the review. 

Application of the summary estimates to a hypothetical cohort of patients with a 

translation of the findings using absolute numbers, has been shown to help readers in 

understanding the findings (example 3) (87). This requires specification of a prevalence which 

would be used to re-express the sensitivity and specificity estimates in terms of predictive values 

and likelihood ratios, if required. Care incorporating uncertainty about the summary accuracy 

estimate also needs to be exercised if this is done. While the original PRISMA item requires 

specification of “relevance to key groups (e.g., healthcare providers, users, and policy makers)”, 

the modified PRISMA-DTA item focuses primarily on summarizing the findings of the main 

objectives of the review (29).  

 

Item 25. Limitations - Discuss limitations from included studies (e.g., risk of bias and concerns 

regarding applicability) and from the review process (e.g., incomplete retrieval of identified 

research). 

Examples  

1. Risk of bias: “[N]ine of 14 included studies were retrospective, resulting in a high risk 

of bias in patient selection.” (88) 

2. Applicability: “Another limitation of this meta-analysis is the presence of substantial 

heterogeneity between the studies that may prohibit applicability of the results.” (89) 

3. Review: “The main limitation of the review is the very limited number of included 

studies and the possibility of bias in these. Together these conspire to leave the 
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accuracy of global measures of haemostatic function virtually unknown at present.” 

(90) 

Explanation 

The limitations section should address the validity of the findings (i.e., risk of bias based 

on QUADAS-2), limitations of the review process itself (e.g., low number of included studies 

due to incomplete retrieval of identified research), and the generalizability of the findings (i.e., 

applicability based on QUADAS-2) – an additional requirement relative to the original item in 

the PRISMA checklist (29). Incomplete reporting in primary studies may hamper interpretation 

of findings, and biases within the included publications (such as the reporting of accuracy results 

for only high-performing thresholds of continuous or ordinal tests) may distort meta-analytic 

results. Incomplete retrieval of relevant publications may also contribute to bias, if the omitted 

studies differ substantively from those included in the meta-analysis. All threats to the validity 

and generalizability of the review should be discussed, with suggestions on how these factors 

may have influenced the reported synthesized results, including magnitude and direction of 

possible biases. Reviewers are encouraged to provide a more detailed explanation as to why 

certain domains were judged at high or unclear risk of bias and describe the methodological 

issues specific to the review topic that caused concern, rather than simply specifying which 

domains were at high or unclear risk of bias. 

 

Item 26. Conclusions - Provide a general interpretation of the results in the context of other 

evidence. Discuss implications for future research and clinical practice (e.g., the intended use 

and clinical role of the index test). 

Example 



 

 78 

“The most important conclusion from this review is that CEA has inadequate sensitivity 

to be used as the sole method of detecting recurrence. Most national guidelines already 

recommend that it should be used in conjunction with another mode of diagnosis (such as 

CT imaging of the thorax, abdomen, and pelvis at 12 to 18 months) to pick up the 

remaining cases. Our review supports this recommendation. If CEA is used as the sole 

triage test, a significant number of cases will be missed, whatever threshold is adopted for 

defining a positive test.” (91) 

Explanation 

The conclusions of a test accuracy systematic review should consider the results of the 

analyses, taking into account the intended use and clinical role of the index test in clinical 

practice, as well as limitations of the review such as risk of bias and applicability concerns (92).  

In the discussion, authors should consider whether the index test is sufficiently accurate 

for the proposed role in the clinical pathway (22). Conclusions will ideally reflect persistent 

uncertainty: were the summary estimates after meta-analysis sufficiently precise? Were the 

included studies of sufficient quality? Could the results be applied to the clinical setting in which 

the test is likely to be used (93)? 

Recent evidence suggests that systematic reviews of diagnostic accuracy studies often 

‘spin’ their results: authors, for example, arrive at strong recommendations regarding the use of a 

test in clinical practice despite having identified relatively low accuracy for the test under 

evaluation (92). Such over-interpretation can be avoided by carefully taking into account the 

required accuracy for the destined role of the test in the clinical pathway. 

Even if adequate accuracy of a test is demonstrated there may also be a need to verify the 

effectiveness (clinical utility) and cost-effectiveness of the test when used in practice, and there 
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may be complementary non accuracy evidence which already addresses these additional 

questions. 

 

Item 27 (not modified from original PRISMA). Funding - For the systematic review, describe 

the sources of funding and other support and the role of the funders. 
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Additional Considerations 

The PRISMA-DTA reporting guideline is a minimum set of items to inform readers 

about the review process and its findings, and to enable quality appraisal and assessment of 

generalizability of the review findings (11). Although all DTA systematic reviews share basic 

methodological approaches, different subspecialties may have individual considerations to be 

reported. Therefore, authors are encouraged to include any additional information deemed 

necessary to allow readers to critically evaluate the findings and replicate the research. For 

example, inter-observer variability is understood to be a critical facet of imaging DTA research 

(94). As such, reporting of statistics relevant to assessing this variability (e.g., kappa coefficients) 

will be relevant to imaging research; however, for other types of DTA research (e.g., laboratory 

medicine) it might not be relevant. There is potential for bias in DTA meta-analyses of ordinal 

index tests when included primary studies only report results from well-performing thresholds, 

and when the thresholds reported differ across primary studies. This has been raised as a concern 

in mental health tests, and authors should report how they handle missing threshold data (95). 

With the growing evidence supporting the correlation between adherence to reporting 

guidelines and study quality, orchestrated strategies should be dedicated toward implementing 

PRISMA-DTA into research practices (96). This could be achieved on the journal level, by 

encouraging adoption of PRISMA-DTA and giving journal peer reviewers the option of using 

the PRISMA-DTA checklist as part of a manuscript peer review process, or the author level 

through organizing workshops and raising awareness of PRISMA-DTA. Computerized analysis 
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of manuscripts for compliance with PRISMA-DTA, as has been done for CONSORT, would 

greatly decrease barriers to evaluating completeness of reporting. 

Additional techniques for meta-analysis offer potential advantages when applied in DTA 

systematic reviews. Meta-analyses relying on raw data acquired from original researchers are 

known as individual patient/participant data (IPD) meta-analyses and are often considered the 

best practice of meta-analyses, since they offer more opportunity to examine sources of 

variability through patient rather than study-level data analysis, leading to improved applicability 

of findings (97-99). Improving applicability to a specific setting could also be achieved through 

tailored meta-analyses that have the potential to lead to different decisions on patient 

management relative to conventional meta-analyses (100). 

A tool for assessing the quality of the evidence and grading the strength of 

recommendations in health care was developed by the Grading of Recommendations 

Assessment, Development and Evaluation (GRADE) working group (101-103). However, 

application of the GRADE criteria to DTA systematic reviews is challenging since a clear 

distinction has to be made between patient-important outcomes and test accuracy as the choice 

outcome (104). Concrete guidance regarding translating the QUADAS-2 assessment to the 

corresponding GRADE criteria of indirectness and risk of bias could facilitate the use of the 

GRADE approach in DTA systematic reviews (104). 

We have strived to ensure that this explanatory document could be used as a pedagogical 

resource to authors seeking guidance in what to report in a DTA systematic review. We 

encourage authors to use this paper when seeking a more comprehensive explanation of each 

item included in the PRISMA-DTA statement. We hope that these resources, along with the 
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associated web site (http://www.prismastatement.org/Extensions/DTA) could help improve the 

complete and transparent reporting of DTA systematic review.

http://www.prismastatement.org/Extensions/DTA
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Figures  

 

Figure 3.1. Graphical presentation of the QUADAS-2 assessments of the included studies. 

Reproduced from Kwee et al (65). 
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Figure 3.2 Forest plots for detection of sputum eosinophils of 2% or more in adults. FeNO, blood eosinophils, and IgE for detection of 

sputum eosinophils of 2% or more in adults. Studies are ordered by threshold. TP=true positive. FP=false positive. FN=false negative. 

TN=true negative. ppb=parts per billion.  

*Threshold based on optimal cutpoint between sensitivity and specificity on receiver operating characteristics curve.  

Reproduced from Korevaar et al (22). 
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Figure 3.3. Summary receiver operating characteristic plot of MRI, 2D ultrasound EFW using 

any Hadlock formula at threshold EFW >90th centile or >4000 g, and AC >35 cm for prediction 

of macrosomia. The symbol for each test represents the pair of sensitivity and specificity from a 

study. The symbols are scaled according to sample size. The solid circles represent the summary 

sensitivity and specificity for each test. The summary points are surrounded by 95% confidence 

regions (dotted line) and 95% prediction regions (dashed line). 

Reproduced from Malin et al (41). 
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Figure 3.4. Summary ROC plots of the BSDS, HCL32 and MDQ for detection of bipolar 

disorder in mental health center setting. For each test, each symbol represents the pair of 

sensitivity and specificity from a study. The size of the symbols is scaled according to the sample 

size of the study. Plotted curves are restricted to the range of specificities for each instrument. 

Reproduced from Carvalho et al (67). 
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Figure 3.5. (A) Summary ROC plot of direct comparisons of urea breath test-13C and serology. Each summary curve was drawn 

restricted to the range of specificities for each test. The size of each symbol was scaled according to the precision of sensitivity and 

specificity in the study. A dotted line joins the pair of points for the two tests from each study. (B) Summary ROC plot of direct 

comparisons of urea breath test-13C and stool antigen test. Each summary curve was drawn restricted to the range of specificities for 

each test. The size of each symbol was scaled according to the precision of sensitivity and specificity in the study. A dotted line joins 

the pair of points for the two tests from each study. 

Reproduced/Combined from Best et al (39).

A B 
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Boxes 

 

BOX 3.1. Terminology  

 

Systematic review. Synthesis of primary research studies using a rigorous methodological approach 

to answer a clearly defined research question. Using a well-documented search strategy, identified 

articles are included in the review whenever the pre-specified eligibility criteria are met. Systematic 

reviews are one of the highest forms of evidence that guide decision-making in healthcare due to the 

reliability of the findings derived through systematic approaches that minimize bias.  

Meta-analysis. Statistical approach for combining results from multiple studies included in a 

systematic review. Meta-analysis is a common but not a necessary component of a systematic review.  

Diagnostic test accuracy (DTA) studies. Studies that evaluate the ability of an index test to 

distinguish between participants with a pre-specified target condition and those without it. Results of 

DTA studies are typically reported as sensitivity and specificity. These summary statistics allow for 

comparisons between the accuracy of different tests.  

Index test. Test of interest evaluated in a DTA study. The sensitivity and specificity of the index test 

are estimated by comparing results of the index test to those of a reference standard derived from the 

same participants.  

Reference standard. Test (or combination of tests/procedures) that is deemed to be the best available 

method to categorize participants as having or not having a target condition.  

Target Condition. Clearly defined state (or disease) in participants. Evaluation of the performance of 

an index test depends on how accurately it identifies the target condition in study participants.  

Risk of Bias. Systematic errors that threaten the validity of the findings. In DTA systematic reviews, 

bias can be due to methodological or clinical misconduct in 4 areas of the included studies, as 

highlighted in the QUADAS-2 tool: patient selection (e.g., were participants enrolled consecutively), 

index test (e.g., was the assessment of the index test blinded to the reference standard results), 

reference standard (e.g., is the reference standard sufficiently accurate), or flow and timing (e.g., is the 

time between the index test and the reference standard short enough).  

Applicability Concerns. In a DTA systematic review, Concerns regarding applicability can arise 

when the participant selection process, the index test, or the reference standard of the primary studies 

differ from those specified in the review question.  

QUADAS-2. Tool for the QUality Assessment of Diagnostic Accuracy Studies, evaluating the quality 

of individual studies included in a systematic review in terms of potential risk of bias, and 

applicability to the review question.  

Publication Bias. Publication bias occurs when the significance or the direction of the results do not 

support the hypotheses of researchers and are consequently less likely to be published. 
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Tables  

 

Table 3.1. Summary of study characteristics. Reproduced from Steingart et al (63). 

 
Author 

(year) 

Data 

Collection 

Patient 

Selection 

Verification Reference 

Standard / 

Smear Status 

Patient 

Country 

Type of 

Comparison 

Group 

Immuno-

globulin 

Class 

No. of 

Participants b  

Sensitivity 

(95% CI)  

Specificity 

(95% CI) 

Al-hajjaj 

(1999)  

R Consecutive Complete Smear/smear 

positive 

Saudi 

Arabia 

Nontuberculous 

respiratory 

IgG 200/106 0.77 (0.70-

0.82) 

0.92 (0.86-

0.97) 

Alifano 

(1994) 

R NR Differential Culture/ 

smear 

positive 

Italy Healthy IgG 42/94 0.83 (0.69-

0.93) 

0.98 (0.93-

1.00) 

Kalantaria 

(2005) 

R NR Complete Culture/ 

smear 

positive 

India Nontuberculous 

respiratory 

IgG 105/40 0.80 (0.71-

0.87) 

1.00 (0.91-

1.00) 

Luh (1996) P NR NR Smear/smear 

positive 

Taiwan Nontuberculous 

respiratory 

IgG 62/293 0.84 (0.72-

0.92) 

0.89 (0.85-

0.92) 

Okudaa 

(2004) 

P NR Differential Smear/smear 

positive 

Japan Nontuberculous 

respiratory 

IgG 26/111 0.73 (0.52-

0.88) 

0.91 (0.84-

0.96) 

Sachan 

(1994) 

R Consecutive Differential Smear/smear 

positive 

India Contact/healthy IgG 66/32 0.85 (0.75-

0.92) 

1.00 (0.89-

1.00) 

Anda-TB (Anda Biologicals, Strasbourg, France) 

NR: Not Reported, P: Prospective, R: Retrospective. 
a Blinded Studies  
b Number of Participants with/without TB 
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Table 3.2. Tabular presentation of results. Reproduced from Kwee et al (65). 

 

Study  

Risk of Bias Applicability Concerns 

Patient 

Selection 

Index Test Reference 

Standard 

Flow and 

Timing 

Patient Selection 

 

Index 

Test 

Reference 

Standard 

Niebuhr Low Low High High Low Low Low 

Vasileff Low Low High High Low Low Low 

Gupta High Low High High Low Low Low 

Roshanaei Low Low High High Low Low Low 

Brandel High Low High Low Low Low Low 

Lee High Low High High Low Low Low 

Kim High Low High High Low Low Low 

Palumbo Low Low High High Low Low Low 

Miller High Low High Unclear Low Low Low 
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Table 3.3 Summary of studies included in the meta-analysis. Reproduced from Shen et al (66). 

 
Author (year) Country Ethnicity Cases/ 

Controls 

Method Cut-off 

value 

TP FP FN TN Study 

design 

Sampling 

method 

Risk 

of 

bias 

Income 

Lee (2015) South Korea Asian 12/57 FCM 2.16 11 9 1 48 P Consecutive Low High 

Suchankova 

(2013) 

Slovakia Caucasian 26/27 FCM 3.5 18 1 8 26 P Consecutive Low High 

von Bartheld 

(2013) 

Netherlands Caucasian 136/13 FCM 3.5 73 1 63 12 P Consecutive Low High 

Hyldgaard 

(2012) 

Denmark Caucasian 19/83 FCM 3.8 13 22 6 61 P Consecutive High High 

De Smet (2010) Belgium Caucasian 36/117 FCM 2.62 24 21 12 96 R Consecutive Low High 

Korosec (2010) Slovenia Caucasian 47/8 FCM 3.3 33 1 14 7 P Consecutive Low High 

Danila (2009a) Lithuania Caucasian 318/185 FCM 3.5 254 18 64 167 P Consecutive Low High 

Yao (2008) China Asian 41/10 FCM 4 28 3 13 7 R Consecutive High Middle 

Heron (2008) Netherlands Caucasian 56/63 FCM 3 38 17 18 46 P Unknown Low High 

Heron (2008) Netherlands Caucasian 26/13 FCM 3 16 2 10 11 P Unknown Low High 

Fireman (2006) Israel Caucasian 67/53 FCM 2.5 51 15 16 38 R Unknown Low High 

Smith (2006a) USA Caucasian 14/12 FCM 2.3 10 2 4 10 P Unknown Low High 

Greco (2005) Italy Caucasian 88/76 FCM 3.5 48 18 40 58 R Consecutive High High 

Marruchella and 

Tondini (2002) 

Italy Caucasian 51/38 FCM 3.5 30 5 21 33 R Consecutive Low High 

Fireman (1999) Israel Caucasian 14/16 FCM 2.5 14 3 0 13 P Unknown Low High 

He (1994) China Asian 21/14 FCM 3.5 18 0 3 14 P Consecutive Low Middle 

Winterbauer 

(1993) 

USA Caucasian 27/101 FCM 4 20 17 7 84 P Consecutive Low High 
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Table 3.4 Summary of Findings Table. Reproduced from Giljaca et al (85). 

 

Population 
Patients suspected of having common bile duct stones based on symptoms, liver function tests, and 

ultrasound 

Settings Secondary and tertiary care setting in different parts of the world 

Index tests Endoscopic ultrasound (EUS) and magnetic resonance cholangiopancreatography (MRCP) 

Reference standard 
Endoscopic or surgical extraction of stones in patients with a positive index test result or clinical follow-

up (minimum 6 months) in patients with a negative index test result 

Target condition Common bile duct stones 

Number of studies 

A total of 18 studies were included. Thirteen studies (686 cases, 1537 participants) evaluated EUS and 7 

studies (361 cases, 996 participants) evaluated MRCP. Two of the studies evaluated both tests in the 

same patients 

Methodological 

quality concerns 

All the studies were of poor methodological quality; most studies were at high risk of bias or gave high 

concern about applicability across all domains of quality assessment, or both 

Pre-test probability1 

Test Summary 

sensitivity (95% 

CI) 

Summary 

specificity (95% 

CI) 

Positive post-test 

probability (95% CI)2 

Negative post-test 

probability (95% CI)3 

0.14 
EUS 0.95 (0.91 to 0.97) 0.97 (0.94 to 0.99) 0.85 (0.72 to 0.93) 0.01 (0.01 to 0.02) 

MRCP 0.93 (0.87 to 0.96) 0.96 (0.89 to 0.98) 0.79 (0.61 to 0.90) 0.01 (0.01 to 0.02) 

0.30 
EUS 0.95 (0.91 to 0.97) 0.97 (0.94 to 0.99) 0.94 (0.87 to 0.97) 0.02 (0.01, 0.04) 

MRCP 0.93 (0.87 to 0.96) 0.96 (0.89 to 0.98) 0.90 (0.80 to 0.96) 0.03 (0.02, 0.06) 

0.41 
EUS 0.95 (0.91 to 0.97) 0.97 (0.94 to 0.99) 0.96 (0.92 to 0.98) 0.03 (0.02, 0.06) 

MRCP 0.93 (0.87 to 0.96) 0.96 (0.89 to 0.98) 0.94 (0.87 to 0.97) 0.05 (0.03 to 0.09) 

0.48 
EUS 0.95 (0.91 to 0.97) 0.97 (0.94 to 0.99) 0.97 (0.93, 0.99) 0.05 (0.03 to 0.08) 

MRCP 0.93 (0.87 to 0.96) 0.96 (0.89 to 0.98) 0.95 (0.90 to 0,98) 0.06 (0.04 to 0.11) 

0.68 
EUS 0.95 (0.91 to 0.97) 0.97 (0.94 to 0.99) 0.99 (0.97 to 0.99) 0.10 (0.06 to 0.16) 

MRCP 0.93 (0.87 to 0.96) 0.96 (0.89 to 0.98) 0.98 (0.95 to 0.99) 0.13 (0.08 to 0.23) 

Comparison of the diagnostic accuracy of EUS and MRCP: at pre-test probabilities of 14%, 41%, and 68%, out of 100 people 

with positive EUS, common bile duct stones will be present in 85, 96, and 99 people respectively; while out of 100 people with 

positive MRCP, common bile duct stones will be present in 79, 94, and 98 people. For the same pre-test probabilities, out of 100 

people with negative EUS, common bile duct stones will be present in 1, 3, and 10 people respectively; while out of 100 people 

with negative MRCP, common bile duct stones will be present in 1, 5, and 13 people respectively. 
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Conclusions: the performance of EUS and MRCP appears to be comparable for diagnosis of common bile duct stones. The 

strength of the evidence for the test comparison was weak because the studies were methodologically flawed, and only two 

studies made head-to-head comparisons of EUS and MRCP. 

Footnotes 

1 The pre-test probability (proportion with common bile duct stones out of the total number of participants) was computed for each 

included study. These numbers represent the minimum, lower quartile, median, upper quartile and the maximum values from the 18 

studies. 

2Post-test probability of common bile duct stones in people with positive index test results. 

3Post-test probability of common bile duct stones in people with negative index test results. 
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Introduction  

 

The reproducibility of diagnostic test accuracy (DTA) systematic reviews is challenged 

by various factors such as spin, the low rate of registration practices of research protocols, and 

the incomplete reporting of studies. Our work has demonstrated that although 71% of the items 

in PRISMA-DTA were reported on average, key methodological practices specific to DTA 

systematic reviews were not reported, which indicates that there is room for improvement in the 

transparency of reporting of DTA systematic reviews. The provided explanation and elaboration 

document is an important addition to the existing PRISMA-DTA statement as it further assists 

researchers undertaking DTA systematic reviews to better grasp the rationale for reporting each 

item and provides them with examples of optimal practices. These small but important steps 

should, however, be part of a bigger long-term strategy to reduce research waste. In this section, 

plans aiming towards improving the accuracy, completeness, and transparency of DTA 

systematic reviews are explored in the light of current opportunities and challenges. 
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Discussion  

The EQUATOR Network  

The EQUATOR (Enhancing the QUAlity and Transparency Of health Research) 

Network aims to enhance the quality of reporting of health research studies by endorsing 

complete and transparent reporting via guidelines dissemination. The global program provides 

assistance, training, and resources for the development and implementation of reporting 

guidelines across the different fields of health research (1). The searchable database of the 

EQUATOR library (http://www.equator-network.org/library) contains more than 400 published 

or currently under development reporting guidelines (since 1996) (2). Furthermore, the 

EQUATOR’s publication schools in Canada, France, Australasia, and the United Kingdom 

provide training for authors early within their career to help them prepare publication-quality 

reports (3).  

Our results have shown a significant association between the completeness of reporting 

and the option to include supplementary material, as well as a more complete reporting in 

abstracts with higher word count. These indications should be taken into consideration by 

journals when incorporating strategies to facilitate better reporting. While plenty of reporting 

guidelines and resources are now available to help editors and peer reviewers improve the quality 

of published health research, several challenges remain. As such, adoption and implementation 

efforts should be enhanced. These strategies could be targeted for individual journals; through 

incorporating an evaluation of the completeness of reporting of the submitted manuscript 

throughout the review process, and authors would be required to report any missing piece of 

information (4). Strategies could also be aimed towards publishers who have the capacity of 

http://www.equator-network.org/library
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implementing these policies across a broad spectrum of journals. “Author level” strategies could 

include reporting guidelines citation-awareness and other workshops (i.e. Cochrane, 

EQUATOR…). The PRISMA-DTA explanation and elaboration paper is yet another resource to 

facilitate the dissemination and improve adherence to reporting guidelines. 

Protocol Registration to Limit Reporting Biases  

A priori registration of all study protocols is one way to countering reporting biases in 

DTA systematic reviews. Various platforms allow the registration of protocols; these include 

PROSPERO (currently comprising more than 20,000 registrations) (5), the Open Science 

Framework, or other institutional repositories. Reporting bias could be characterized as the non-

reporting of complete studies (i.e. publication bias) or the poor description of the reported 

characteristics (3). These subtypes of reporting bias have been recently observed within DTA 

studies (6, 7). Although protocol registration might not be the ideal solution for publication bias, 

it will contribute to increasing the transparency and accountability of the conceived studies. 

Limiting the impact of publication bias has been recently identified as a priority by certain 

journals who started “registered reports”, initially implemented in Cortex (8).This option allows 

a journal to assess the methodological approach adopted by the study authors which would 

ideally lead to committing to publishing the completed study regardless of the statistical results.  

Spin, defined as a reporting strategy aiming “to highlight that the experimental treatment 

is beneficial, despite a statistically nonsignificant difference for the primary outcome, or to 

distract the reader from statistically nonsignificant results”, (9) has been observed in DTA 

research (6, 10). Overinterpretation of results in DTA systematic reviews can result in 

unnecessary increase in healthcare costs and consequently misallocation of resources or could 

lead to errors in clinical decision-making. While protocol registration cannot eliminate such 
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practices, it could prevent selective outcome reporting which in turn would place emphasis on 

the reporting of the primary outcome of the study, regardless of its significance. Nonetheless, 

new approaches should be developed to identify and limit the effect of spin in DTA systematic 

reviews. Similarly, reviewers and journal editors have a responsibility to discern and prevent 

overinterpretation practices throughout the review process. 

Artificial Intelligence and Diagnostic Tests  

With the increasing number of DTA systematic reviews, several emerging advances may 

be of relevance to DTA systematic reviews. For instance, automated evaluation of the 

completeness of reporting of randomized controlled trials is now being utilized by journals to 

streamline the peer-reviewing process (11). Moreover, the implementation of machine learning 

in the identification of relevant DTA articles for inclusion in systematic reviews have the 

potential to increase efficiency, automate relatively daunting tasks, and yield a broader recall of 

identified articles. However, the underlying algorithms of such processes are not yet fully 

understood. Whatever methods of article identification are used, readers will benefit from a 

complete description of the process. In the face of the challenges arising from the poor reporting 

of artificial intelligence-driven primary research in DTA, the development of reporting 

guidelines specifying the minimum parameters to be reported for these algorithms could improve 

our understanding and allow for the utilization of their results in meta-research. Similar 

guidelines are available for IPD (12, 13). 
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Conclusion 

 

Interventional studies have conventionally been the focus of resource allocation and 

credibility of medical research. Medical tests evaluation has only recently been recognized as a 

priority (14, 15). Improving practices in this relatively young field requires efforts to guide 

authors and stakeholders forward, while providing them with all the fundamental resources and 

guidance to succeed. Identification of the deficiencies in reporting, along with the PRIMSA-

DTA explanation and elaboration document are the first few steps towards this goal, but 

additional steps will include an extension of the STARD 2015 specific to Artificial Intelligence 

for the reporting of primary diagnostic accuracy studies. It is my hope that my work presented in 

this thesis could contribute to improving the reporting practices of diagnostic test accuracy 

systematic reviews.  
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Appendix 

   Appendix 2.1 

   PRISMA-DTA Checklist for data extraction 

 

 

Item   Sub-Item Questions 

 Title 1   Identify the report as a systematic review (+/- meta-analysis) of diagnostic test accuracy 

(DTA) studies. 

Abstract 2   Abstract: See PRISMA-DTA for abstracts. 

Introduction       

 Rationale 3   Describe the rationale for the review in the context of what is already known. 

Clinical role of 

index test 

D1 D1. a State the scientific and clinical background, including the intended use and clinical role 

of the index test   
D1. b if applicable, the rationale for minimally acceptable test accuracy (or minimum 

difference in accuracy for comparative design) (N/A if no minimal acceptable accuracy 

specified) 

Objectives 4 4.a Provide an explicit statement of question(s) being addressed in terms of participants   
4.b Provide an explicit statement of question(s) being addressed in terms of index test (s)   
4.c Provide an explicit statement of question(s) being addressed in terms of target 

condition(s) 

Methods       

Protocol and 

registration 

5 
 

Indicate where the review protocol can be accessed (e.g., Web address), and, if available, 

provide registration information including registration number.  

Eligibility 

criteria 

6   Specify study characteristics used as criteria for eligibility, giving rationale for: 

  
6.a participants    
6.b setting  
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6.c index test(s)   
6.d reference standard(s)   
6.e target conditions(s)   
6.f study design   
6.g report characteristics (e.g., years considered, language, publication status)  

Information 

sources 

7 7.a Describe all information sources (e.g., contact with study authors to identify additional 

studies) in the search    
7.b Date last searched 

Search 8   Present full search strategies for all electronic databases and other sources searched, 

including any limits used, such that they could be repeated. 

Study selection 9   State the process for selecting studies (i.e., screening, eligibility, included in systematic 

review, and, if applicable, included in the meta-analysis). 

Data collection 

process 

10   Describe method of data extraction from reports (e.g., piloted forms, independently, in 

duplicate) and any processes for obtaining and confirming data from investigators. 

Definitions for 

data extraction 

11   Provide definitions used in data extraction and classifications of: 

  
11.a target condition(s)   
11.b index test(s)   
11.c reference standard(s)   
11.d other characteristics (e.g. study design, clinical setting). 

Risk of bias 

and 

applicability 

12 12.a Describe methods used for assessing risk of bias in individual studies  

  
12.b Describe methods used for assessing concerns regarding the applicability to the review 

question 

Diagnostic 

accuracy 

measures 

13 13.a State the principal diagnostic accuracy measure(s) reported (e.g. sensitivity, specificity)  

  
13.b state the unit of assessment (e.g. per-patient, per-lesion). 

Synthesis of 

results 

14   Describe methods of handling data, combining results of studies and describing 

variability between studies. This could include, but is not limited to:    
14.a handling of multiple definitions of target condition   
14.b handling of multiple thresholds of test positivity 
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14.c handling multiple index test readers   
14.d handling of indeterminate test results   
14.e grouping and comparing tests   
14.f handling of different reference standards 

Meta-analysis  D2   Report the statistical methods used for meta-analyses, if performed. (N/A if no meta-

analysis done) 

Additional 

analyses 

16 16.a Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-

regression), if done   
16.b indicate which were pre-specified. 

Results       

Study selection 17 17.a number of studies screened available   
17.b number of studies assessed for eligibility available   
17.c number of studies included in the review available    
17.d number of studies included in the meta-analysis available, if applicable   
17.e reasons for exclusions at each stage provided   
17.f flow diagram provided 

 Study 

characteristics 

18   For each included study provide citations and present key characteristics 

including:    
18.a participant characteristics (presentation, prior testing)   
18.b clinical setting   
18.c study design   
18.d target condition definition   
18.e index test(s)   
18.f reference standard(s)   
18.g sample size    
18.h funding sources  

Risk of bias 

and 

applicability 

19 19.a Present evaluation of risk of bias for each study 

  
19.b concerns regarding applicability for each study 
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Results of 

individual 

studies 

20   For each analysis in each study (e.g. unique combination of index test, reference 

standard, and positivity threshold) report: 

  
20.a 2x2 data (TP, FP, FN, TN)    
20.b estimates of diagnostic accuracy   
20.c estimates of confidence intervals   
20.d forest or ROC plot. 

Synthesis of 

results 

21 21.a describe test accuracy and meta-analysis results if done 

  
21.b describe variability in accuracy (e.g. confidence intervals if meta-analysis done) 

Additional 

analyses 

22 
 

Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-

regression; analysis of index test: failure rates, proportion of inconclusive results, 

adverse events). 

Discussion       

Summary 24 24.a Summarize the main findings    
24.b the strength of evidence summarized 

Limitations 25   Discuss limitations from:   
25.a included studies (e.g. risk of bias and concerns regarding applicability)   
25.b the review process (e.g. incomplete retrieval of identified research). 

Conclusions 26 26.a Provide a general interpretation of the results in the context of other evidence.    
26.b Discuss implications for future research and clinical practice (e.g. the intended use and 

clinical role of the index test). 

Other       

Funding 27 27.a Describe sources of funding for the systematic review and other support   
27.b Describe role of funders for the systematic review (N/A if no funders). 
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Appendix 2.2 

PRISMA-DTA for Abstracts Checklist 

 

Item   
Sub-

Item Questions 

Objectives 2   The research question including components such as:  
  2.a Participants 
  2.b Index test(s) 
  2.c target condition(s) 

methods       

Eligibility criteria 3   Study characteristics used as criteria for eligibility. 

Information sources 4 4.a Key databases searched  
  4.b search dates. 

Risk of bias and 

applicability 
5 

5.a Methods of assessing risk of bias  
  5.b Methods for assessing concerns regarding applicability 

Synthesis of results  A1 Methods for data synthesis 

Results       

Included studies 6 6.a Number of studies included  
  6.b Number of participants included 
  6.c Characteristics of included studies (including reference standard) 

Synthesis of results 7   Results for analysis of diagnostic accuracy: 
  7.a indicate the number of studies   
  7.b indicate the number of participants 

  
7.c 

Describe test accuracy (e.g. meta-analysis results if done, if not done, range of accuracies from studies 

would be a minimum) 
  7.d Describe variability (e.g. confidence intervals if meta-analysis was done)  

Discussion/ Conclusions       

Strengths and 

Limitations 
9 

9.a Summary of the strength  
  9.b limitations of the evidence 
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Interpretation 10 10.a General interpretation of the results  
  10.b important implications 

other       

Funding 11   Primary source of funding for the review. 

Registration 12   Registration number and registry name. 
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Appendix 2.3 

Scoring system users guide 

 

 

PRISMA-DTA 

Item D1. b: Rate as N/A if not a comparative design. 

Item 4.a: Rate as Yes if outcome of interest is recurrence of some condition (even if the study 

did not specifically 

 mention a type of patients) 

Item 5: Rate as Yes if any mention of protocol that is accessible 

 (even to be able to contact authors to get it) 

Item 8: Note that it’s different from PRISMA in that ALL search strategies must be presented 

(not just one). 

Item 12.b:   

• Use of QUADAS-2 doesn’t imply the assessment of applicability 

• Rate as No if QUADAS is used rather than QUADAS-2. 

Item 14.c: Rate as N/A if laboratory test is used.  

Item 16.a: Rate as Yes if they state no additional analyses done. 

Item 16.b: Rate as N/A if no additional analyses are done. 

Item 17.e: Rate as No if reasons for exclusions at each stage provided are not descriptive  

(e.g. study X was excluded because it was irrelevant) 

Item 18.g: Rate as Yes if 2x2 data is provided.  

Item 22: Rate as N/A if no additional analyses done. 

Item 27.a: Rate as No if only Conflict of interest declaration are provided to report funding. 

 

PRISMA-DTA for abstracts 

Item 2(a-c): Rate as Yes if stated in the purpose.  

Item 6.b: Rate as Yes if number of lesions/samples mentioned rather than participants.  

Item 7.d: Rate as Yes If Confidence intervals are used for description of variability.  
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Appendix 2.4  

PRISMA-DTA and PRISMA-DTA for abstracts adherence results of the included studies 

 

 

First Author Journal of Publication 

PRISMA-

DTA 

adherence 

PRISMA-DTA  

Abstract adherence 

PubMed ID 

 

Abrahamyan Sleep and Breathing 20.8 6.2 29318566 

Adams Scientific Reports 19.3 7.3 29138506 

Agrawal Hypertension 18.7 4.3 29229743 

Alabdullah TELEMEDICINE and E-HEALTH 16.0 5.1 29303678 

Ali Alzahrani Critical Ultrasound Journal 16.1 5.1 28244009 

Amini BMC Infectious Diseases 19.2 4.2 29143619 

Bajaj Plos One 16.2 5.8 29287113 

Bou Chebl Journal of Ultrasound in Medicine 17.8 5.1 28660688 

Chen Oncotarget 15.5 4.3 29254244 

de Oliverira Journal of Critical Care 20.2 5.6 28735154 

Delgado The British Journal of Radiology 19.9 5.8 29206062 

Eguchi Clinical Microbiology and Infection 22.1 6.7 28506786 

Falszewska Archives of Disease in Childhood 18.7 4.9 29089317 

Familiari Acta Obstetricia Et Gynecologica Scandinavica 20.3 5.8 29136274 

Fuzari Clinical Neurology and Neurosurgery 20.3 8.2 29145043 

George Developmental Medicine and Child Neurology 20.2 6.1 29193032 

Glasmacher BMC Research Notes 18.8 5.2 29100545 

Godley Acta Radiologica 17.9 5.8 28376634 

Goto Acta Obstetricia Et Gynecologica Scandinavica 16.2 2.1 28832914 

Guerriero Ultrasound in Obstetrics and Gynecology 18.2 8.2 29154402 
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Habib Aging and Mental Health 16.4 3.7 29227157 

HaiFeng Neuroradiology 17.5 3.8 28887618 

He Academic Radiology 13.7 3.6 29122470 

Hechler 
International Journal of Oral and Maxillofacial 

Surgery 
15.2 

5.9 
28802761 

Huang Radiology 18.0 6.2 29206594 

Hwang Radiologic Technology 12.0 4.2 29298941 

Iannaccone 
European Heart Journal. Acute Cardiovascular 

Care 
17.1 

6.7 
29350536 

Ji Journal of Clinical Anesthesia 19.3 6.8 29306118 

Kalafat Ultrasound in Obstetrics and Gynecology 19.2 7.0 29330892 

Kansal Plos One 21.2 6.3 29300765 

Kelly Sexually Transmitted Infections 19.7 5.8 29223961 

Kiaos International Journal of Cardiology 22.4 5.7 29196090 

Kim HJ The Laryngoscope 18.9 4.4 28699165 

Kim SJ The British Journal of Radiology 19.3 7.2 29099613 

Kim SJ World Journal of Urology 19.0 6.8 29294164 

Kim SJ The British Journal of Radiology 18.9 6.8 29327944 

Kim YS European Radiology 20.7 5.1 29164384 

Kovács Platelets 18.7 3.5 29252063 

Kroese Hernia 19.5 5.8 29327247 

Lange BMC Infectious Diseases 19.2 6.2 29143616 

Lange BMC Infectious Diseases 19.8 6.2 29143672 

Lee Pediatrics 20.7 5.9 29150458 

Li Asian Journal of andrology 16.1 3.6 28361811 

Li American Journal of Neuroradiology 20.6 4.7 29242363 

Li Digestive and Liver Disease 18.8 7.2 29162410 

Liang Academic Radiology 18.3 4.5 29223713 



 

 119 

Liu Oncotarget 18.9 4.7 29190937 

Llamas-Ãlvarez Chest 21.1 4.7 28864053 

Lu Biomarkers 17.7 5.3 29264950 

Luo Technology in Cancer Research and Treatment 16.6 5.1 29343205 

Mathsson Alm Clinical and Experimental Rheumatology 16.4 3.7 29185968 

Meeralam Gastrointestinal Endoscopy 20.9 5.5 28645544 

Migda European Radiology 18.9 4.8 29294156 

Nørgaard Ophthalmic Research 16.4 5.6 29339646 

Nafisi Moghadam 
Asian Pacific Journal of Cancer Prevention: 

APJCP 
18.9 

4.5 
29281866 

Notten 
Female Pelvic Medicine and Reconstructive 

Surgery 
15.5 

4.6 
28134704 

Pagani Acta Obstetricia Et Gynecologica Scandinavica 20.9 5.1 28963728 

Parente Clinical Infectious Diseases 17.8 6.1 29340593 

Park Western Journal of Nursing Research 18.1 2.8 27784833 

Ren Clinical Rheumatology 19.1 5.6 28887697 

Roberts Hepatology 19.2 6.3 28859233 

Sahi Current Opinion in Obstetrics and Gynecology 16.8 3.0 28914654 

Saleh 
The Journal of The American Academy of 

Orthopaedic Surgeons 
18.3 

2.8 
29059113 

Salineiro Dento Maxillo Facial Radiology 17.8 5.2 28749700 

Santiago International Journal of Legal Medicine 21.6 6.6 29273824 

Seshadri Reddy 
The Journal of Maternal-Fetal and Neonatal 

Medicine 
17.8 

5.3 
29325458 

Shahjouei Brain Injury 20.4 5.1 29087740 

Shen Ajr. American Journal of Roentgenology 18.4 5.3 29091006 

Song Oncotarget 16.9 3.9 29246007 

Suen The Bone and Joint Journal 19.3 5.7 29305453 

Syer Abdominal Radiology 23.0 7.3 29177924 
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Takase-Minegishi Rheumatology 19.9 5.6 28340066 

Tang BMC Infectious Diseases 20.2 5.3 29143615 

Tao Surgical Endoscopy 16.8 6.7 28547665 

Trippella Expert Review of Anti-Infective Therapy 19.2 5.2 29103336 

van Velzen 
International Journal of Gynaecology and 

Obstetrics 
15.4 

6.1 
29094357 

Versteegden Breast Cancer Research and Treatment 20.0 7.3 28831674 

Virostko Journal of Medical Imaging 19.4 5.1 29201942 

Wang J Gastrointestinal Endoscopy 16.3 6.6 29225082 

Wang J European Archives of Oto-Rhino-Laryngology 17.3 5.2 29238875 

Wang Z Mayo Clinic Proceedings 20.5 7.7 29275031 

Weissberger Neuropsychology Review 18.7 3.2 28940127 

Whiting Supportive Care in Cancer 19.9 6.0 29209836 

Woo European Urology 17.5 8.2 28576505 

Woo Ajr. American Journal of Roentgenology 18.4 5.8 28952806 

Woo Ajr. American Journal of Roentgenology 18.0 7.3 29023154 

Woo Ajr. American Journal of Roentgenology 18.6 7.2 28834444 

Wu Nuclear Medicine Communications 18.7 5.2 28953208 

Xiao Plos One 18.5 6.2 29107943 

Xiong 
Clinics and Research in Hepatology and 

Gastroenterology 
18.5 

5.7 
29277482 

Xuan 
Surgical Endoscopy and Other Interventional 

Techniques 
18.1 

5.3 
29270801 

Yeap Acta Chirurgica Belgica 20.2 5.2 29103343 

Yoon HM European Radiology 20.2 5.2 29327290 

Yoon HM JAMA Pediatrics 18.8 5.2 29052734 

Yoon JR International Orthopaedics 16.8 6.8 29294147 

Yuan International Orthopaedics 19.8 5.2 28963626 

Zhang World Neurosurgery 16.1 5.7 29229341 
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Zhang European Radiology 18.9 5.8 28656462 

Zhou H Scientific Reports 16.9 5.1 29323235 

Zhou L Acta Radiologica 19.0 4.1 29363321 
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Appendix 2.5  

Subgroup analyses evaluating for variability of PRISMA-DTA adherence 

 

Subgroup  Number 

of studies 
Mean (± SD) p-value (test) 

Country 

 

China 

United States of America 

South Korea 

United Kingdom 

Brazil 

Canada 

Netherlands 

Other 

 

 

28 

14 

12 

8 

4 

4 

4 

26 

 

 

17.8 (±1.58) 

18.2 (±2.65) 

18.8 (±1.06) 

19.0 (±2.09) 

20.0 (±1.57) 

20.6 (±0.66) 

17.6 (±2.51) 

18.9 (±1.58) 

0.04 (ANOVA) 

Journal 

 

European radiology 

American Journal of Roentgenology 

BMC infectious diseases 

Acta Obstetricia et Gynecologica Scandinavica 

PloS One 

The British Journal of Radiology 

Oncotarget 

Other 

 

 

4 

4 

4 

3 

3 

3 

3 

76 

 

 

19.7 (±0.92) 

18.3 (±0.26) 

19.6 (±0.47) 

19.1 (±2.60) 

18.6 (±2.47) 

19.4 (±0.52) 

17.1 (±1.71) 

18.9 (±2.06) 

0.6 (ANOVA) 

Index-test type 

 

Imaging 

Laboratory 

Microbiology 

Physical Examination  

Questionnaire 

Other 

 

 

58 

25 

2 

6 

5 

4 

 

 

18.5 (±1.99) 

18.4 (±1.40) 

21.2 (±1.34) 

18.9 (±1.72) 

18.9 (±1.82) 

18.2 (±2.40) 

0.5 (ANOVA) 
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Subspecialty area   

 

Diagnostic radiology 

Laboratory medicine 

Microbiology 

Internal Medicine 

Obstetrics and gynecology 

Other 

Surgery 

Nuclear Medicine 

 

 

40 

25 

2 

3 

6 

10 

2 

12 

 

 

18.6 (±2.05) 

18.7 (±1.28) 

21.2 (±1.34) 

18.8 (±1.52) 

17.3 (±2.18) 

18.5 (±1.88) 

15.8 (±0.40) 

18.9 (±1.70) 

0.09 (ANOVA) 

Impact Factor  

  

< 2.768 

≥ 2.768 

 

 

51 

49 

 

 

18.2 (±2.04) 

18.9 (±1.50) 

0.04 (t-test) 

Study Design   

 

Comparative 

Single test  

 

 

35 

65 

 

 

18.5 (±2.03) 

18.6 (±1.77) 

0.8 (t-test) 

Use of Supplementary Material 

 

No  

Yes 

 

 

51 

49 

 

 

18.0 (±1.84) 

19.1 (±1.71) 

0.004 (t-test) 

PRISMA citation   

 

No  

Yes 

 

 

30 

70 

 

 

17.7 (±1.98) 

18.9 (±1.73) 

0.003 (t-test) 

Adoption by journal  

 

No  

Yes 

 

 

64 

36 

 

 

18.4 (±1.78) 

18.9 (±1.93) 

0.2 (t-test) 
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Appendix 3.1. Search Strategy Example. 

 

This search strategy has been adapted from Salameh et al. 2019 (29). 

Database: Embase Classic+Embase <1947 to 2018 February 05>, Ovid MEDLINE(R) ALL 

<1946 to February 05, 2018>, EBM Reviews - Cochrane Central Register of Controlled Trials 

<December 2017> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1 (dual energy and (computed tomograph* or ct or mdct)).tw. (9696) 

2 (dual-energy and (mdct or ct or computed tomograph*)).kw. (1311) 

3 radiography, dual-energy scanned projection/ and exp Tomography, X-Ray Computed/ (766) 

4 dect.tw,kw. (1950) 

5 or/1-4 (10370) 

6 exp Kidney Neoplasms/ (187311) 

7 rcc.kw,tw. (33611) 

8 ((kidney or renal) adj5 (mass* or cyst* or lesion* or carcinoma or cancer or neoplasm* or 

tumor* or tumour* or Incidentaloma*)).tw. (217506) 

9 ((kidney or renal) and (mass* or cyst* or lesion* or carcinoma or cancer or neoplasm* or 

tumor* or tumour* or Incidentaloma*)).kw. (31917) 

10 Angiomyolipoma/ (6841) 

11 Angiomyolipoma*.tw,kw. (8713) 

12 6 or 7 or 8 or 9 or 10 or 11 (300189) 

13 5 and 12 (197) 

14 13 use medall (73) Medline 

15 13 use cctr (5) Cochrane 

16 dual energy computed tomography/ (884) 
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17 (dual energy and (computed tomograph* or ct or mdct)).tw. (9696) 

18 dect.tw. (1923) 

19 16 or 17 or 18 (10011) 

20 exp kidney tumor/ (119206) 

21 ((kidney or renal) adj5 (mass* or cyst* or lesion* or carcinoma or cancer or neoplasm* or 

tumor* or tumour* or Incidentaloma*)).tw. (217506) 

22 rcc.tw. (33327) 

23 exp angiomyolipoma/ (7097) 

24 Angiomyolipoma*.tw. (8587) 

25 or/20-24 (270784) 

26 19 and 25 (188) 

27 26 use emczd (118) Medline 

28 14 or 15 or 27 (196) 

29 remove duplicates from 28 (127) 

30 29 use medall (73) Medline 

31 29 use emczd (50) Embase 

32 29 use cctr (4) Cochrane 
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