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Objective: To assess the quality of reporting in diagnostic accuracy studies (DAS) referenced by the
Quality Improvement Guidelines for Diagnostic Arteriography and their adherence to the Standards for
Reporting of Diagnostic Accuracy (STARD) statement.

Materials and Methods: Citations specific to the Society of Interventional Radiology’s Quality
Improvement Guidelines for Diagnostic Arteriography were collected. Using the 34-item STARD checklist,
two authors in a duplicate and blinded fashion documented the number of items reported per diagnostic
accuracy study.Authors met, and any discrepancies were resolved in a resolution meeting.

Results: Of the 26 diagnostic accuracy studies included, the mean number of STARD items reported
was 7.8 (SD = 3.1).The median adherence was 18 (IQR, 17-19) items.Ten articles were published prior
to 2003, the original date of STARD publication, and 16 articles were published after 2003. The mean
number of reported items for the articles published prior to STARD 2003, and after STARD 2003 was
174 (SD % 2.4) and 18.1 (SD * 3.5), respectively. There were 14 STARD items that demonstrated an
adherence of < 25%,and |13 an adherence > 75%.

Conclusion: The dichotomous distribution of adherence to the STARD statement by DAS investigated
demonstrates that areas of deficient reporting may be present and require attention to ensure complete
and transparent reporting in the future.
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ealth care models depend upon radiologists and
Hinterventional radiologists in their implementation of

diagnostic imaging techniques to correctly identify
numerous disease processes. However, the properimplementation
of such diagnostic tests relies heavily on diagnostic accuracy
studies (DAS), which are implemented to determine the ability
of a diagnostic test to correctly distinguish between a disease
and non-disease state of particular interest in individuals.'
However, DAS are not devoid of factors that may prevent the
proper implementation of such diagnostic techniques. For
example, bias may be interjected into a DAS as a result of poor
study design or failure to properly carry out a study.? Furthermore,

the ability of a test to correctly identify a pathologic condition
of interest can be influenced by factors such as patient
population, disease prevalence, and setting.* Therefore, even
when a study employs rigorous methods to limit bias, incomplete
reporting of such factors may muddle clinical decision making
for physicians. Furthermore, Ochodo and colleagues® determined
DAS specific to the field of radiology contain forms of spin.
Other studies have also demonstrated that conclusions of DAS
are frequently optimistic,* and core methodological elements are
commonly found to be omitted.>” Such findings may make
DAS validation problematic without proper reporting within the
field of medicine and radiology alike.
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To address incomplete reporting in DAS, improve
transparency, and provide the public a method to evaluate
published manuscripts, the Standards for Reporting of
Diagnostic Accuracy (STARD) statement was developed in
2003.8 STARD was initially developed to provide an
applicable checklist for DAS similar to that of the Consolidated
Standards for the Reporting of Trials. Since then, the STARD
statement has been updated to incorporate new evidence
about bias and interpretation of DAS, as well as to make the
STARD checklist easier to use.” Accompanying the newest
STARD statement is a checklist consisting of 34 items
essential to the complete reporting of a DAS. These items
range from the structure of titles and abstracts through study
limitations. Each item is essential in its own right, either for
the sake of improving clinical decision making, ensuring
reproducibility of the study, transparency, or mitigating
research waste.

In this investigation we applied the STARD statement and
checklist to DAS used as evidence in the construction of the
Society of Interventional Radiology’s (SIR) Quality
Improvement Guideline for Diagnostic Arteriography.'® The
guideline covers a wide range of diagnostic tests across many
organ systems, making it an important resource for physicians.
The primary objective of the investigation was to assess the
quality of reporting in DAS referenced in the SIR Quality
Improvement Guidelines for Diagnostic Arteriography using
the STARD statement and checklist. The exploratory
objectives were to identify STARD checklist items with
< 25% adherence and to compare DAS published before and
after 2003, corresponding to the original date of STARD
publication.

Methods

For our investigation, the Quality Improvement Guidelines
for Diagnostic Arteriography from the SIR were selected.
Quality improvement guidelines, as defined by the SIR, are
evidence-based documents developed through a systematic
consensus that seek to improve the standard of care by
reducing the variations witnessed in clinical decision
making."? The Diagnostic Arteriography guideline was
selected due to its extensive scope and clinical relevance, as
it covered topics ranging from catheter-based arteriography
to the noninvasive cross-sectional modalities such as multi-
detector computed tomography angiography and magnetic
resonance angiography that have largely replaced catheter
arteriography. All references from the guidelines were added
to a PubMed collection and subsequently exported into a
collection in Rayyan,'* which is a web-based platform
designed to increase the efficiency and accuracy of screening
references. All references were screened for inclusion by TT
and BH in a duplicate and blinded fashion. All discrepancies
were resolved by group discussion.

The Cochrane Handbook for Diagnostic Test Accuracy
Reviews' and the STARD statement® for the description and

identification of a DAS were adhered to strictly. Cochrane
defines DAS as an investigation to “obtain how well a test, or
a series of tests, is able to correctly identify diseased patients
or, more generally, patients with the target condition.”™
According to STARD, at least one measure of accuracy
(sensitivity, specificity, predictive values, etc.) is necessary to
identify a study of diagnostic accuracy.* To qualify for
inclusion as a DAS, all articles had to meet this definition.
Key exclusion criteria were: clinical trials, observational
studies, clinical guidelines, narrative reviews, meta-analyses,
and any other citations not meeting the definition of a DAS.

Each included study was assessed according to the STARD
statement. The statement is accompanied by a 34-item
checklist that can be used to ensure the complete reporting of
all aspects of DAS. The STARD checklist items are
categorized in seven major sections: Title/Abstract, Abstract,
Introduction, Methods, Results, Discussion, and Other
Information. We devised a Google Form based on the
STARD 2015 checklist and pilot tested it for calibration.
During calibration, both data extractors (TT and BH) referred
to the STARD 2015 Explanation and Elaboration'® and the
STARD for abstracts'® documents to ensure a complete
understanding of all STARD checklist items. The STARD
items were assigned a “yes” for adherence or a “no” for non-
adherence. However, items 13a and 13b were reworded after
our pilot test. Items 13a and 13b pertained to whether a
patient’s clinical information was available to the study
investigators, and answering “yes” is indicative of poor
research practices. We reworded this question to ensure that
a “yes” equated to good research practices, which is consistent
with the other STARD items. TT and BH were blinded to
each other’s responses during data extraction. Discrepancies
were resolved by group discussion. Once a consensus was
reached, the data were exported to a Google Sheet to calculate
summary statistics.

Results

The SIR guideline contained 128 citations, from which 14
DAS were identified. From the remaining citations, all
narrative reviews were separated and analyzed—defined as a
review without a systematic database search—in an attempt
to identify additional DAS for inclusion. From the narrative
reviews, 12 more unique DAS were identified, giving a total
sample of 26 DAS. A flow diagram with included and
excluded studies is shown in Figure 1.

Out of 34 STARD items, a mean of 17.8 (SD + 3.1) items
were adhered to. The median adherence was 18 (IQR, 17-19)
items. We found that 14 of the 34 STARD checklist items had
an adherence of < 25%: one item in the “Abstract” section,
six in the “Methods” section, four in the “Results” section,
and three in the “Other Information” section. Conversely, we
found that 13 of the 34 items demonstrated an adherence of
> 75%: one item in the “Title/Abstract” section, two in the
“Introduction” section, eight in the “Methods” section, two in
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the “Results” section, and one in the “Discussion” section.
The overall adherence to each STARD item is shown in
Table 1.

Key items with < 25% adherence were as follows: authors
failed to provide a structured and informative abstract (Item
2) that was compliant with the STARD statement, specifically
the STARD for Abstracts checklist;!® a rationale for the
choice of reference standard (Item 11); a distribution of
alternative diagnoses in those without the target condition
(Item 21b); a time interval between index and reference
standard and if any clinical interventions occurred in that
time interval (Item 22); whether any adverse events resulted
as a consequence of performing the index test or reference
standard (Item 25); the registration number and/or name of
the study registry (Item 28); the location where the full study
protocol could be accessed (Item 29); and the source of
funding for the study (Item 30).

Conversely, several key items had adherence > 75% and were
as follows: the basis (such as symptoms or previous tests
results) on which potentially eligible patients were identified
(Item 7); a sufficiently detailed explanation of the index test
to allow for replication (Item 10a); blinding of test performers
and/or readers to clinical information and the results of
previous tests (Items 13a,13b); and the baseline demographics
and clinical features of study participants (Item 20).

Of the articles, 10 were published before 2003 (range 1990-
2001), corresponding to the original date of STARD
publication, and 16 articles were published after 2003 (range
2006-2013). The mean number of reported items for the
articles published prior to STARD 2003 was 17.4 (SD + 2.4)
and 18.1 (SD =+ 3.5) for items published after STARD 2003.

128 citations from the Society
of Interventional Radiology's
"Quality Improvement
Guidelines for Diagnostic

Discussion

Overall, the results demonstrate that DAS used in support of
the SIR diagnostic arteriography guideline may have room for
improvement within reporting practices. Namely, there was a
distinct dichotomy between the majority of items—adherence
was either extremely high or low. Of the items, 14 showed
adherence of < 25%, and 13 showed adherence > 75%. Such
a finding has implications for clinical practice and guideline
recommendations, which may represent research inertia with
respect to improving reporting practices.

Our results are consistent with a recent comparison of STARD
adherence between DAS published in 2000, 2004, and 2012.°
The study found improvements over time in adherence to
STARD items, but concluded that the improvements were
smaller than ideal. For example, both studies found that DAS
often still fails to report eligibility criteria for patients and time
interval between index test and reference standard. However,
our investigation highlights some key, persistently under-
reported STARD items. First, authors infrequently provided a
rationale for their choice of reference standard. Sometimes,
multiple reference standards are available, while other times
only a few are available. In any case, authors frequently
neglected to provide a rationale for their choice of test or
stated that no alternative reference standard was available.
The comparison of the index test depends on a proper
selection of a reference standard. Practical or ethical factors
may play a role in choosing a reference standard, and these
factors are important information for clinical practice. Second,
authors often failed to indicate how much time passed
between the index test and reference standard and whether any
clinical interventions took place during this time. Since DAS
are cross-sectional investigations, a delay between the two
tests may bias the interpretation, result, and comparison of the
tests. Therefore, to interpret and apply the results of a DAS, it

is imperative for the reader to

know the point(s) in time the two

tests were performed. Third,

authors frequently failed to

mention their funding source,

Arteriography"

27 narrative reviews were identified and
further screened for additional diagnostic |« >
accuracy studies

A

leaving the reader blind to an

114 citations were excluded based off
being classified as either clinical trials,

narrative reviews, observational studies,

meta-analysis, or clinical guidelines

14 total diagnostic accuracy
studies identified from 128
citations

12 additional diagnostic accuracy studies
identified from narrative reviews

>
=

\

26 total diagnostic accuracy
studies identified

Figure 1. Study inclusion and exclusion process

important form of bias that is
common across the medical
literature.!”

As often as key items were under-
reported, there were items that
were well reported. For example,
authors commonly discussed
blinding procedures, provided
patient  demographics, and
discussed implications for practice.
These three items, and more, are
essential components for the
application of DAS in clinical
practice, but their applicability is

28 STARD adherence
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Table 1: Item Specific Adherence to STARD
No. of articles
reporting the item

Category and Item No. (% adherence)

n=26

Title or Abstract

1. Identification as a study of diagnostic accuracy using at least one measure of accuracy (such as

sensitivity, specificity, predictive values, or AUC) 23 (88.5%)
Abstract

2. Structured summary of study design, methods, results, and conclusions (for specific guidance, see

STARD for Abstracts) 0 (0%)
Introduction

3. Scientific and clinical background, including the intended use and clinical role of the index test 26 (100%)

4. Study objectives and hypotheses 25 (96.2%)
Methods
Study design

5. Whether data collection was prospective study or retrospective study 26 (100%)
Participants

6. Eligibility criteria 15 (57.7%)

7. How potentially eligible participants were identified (such as symptoms, results from previous tests) 26 (100%)

8. Where and when potentially eligible participants were identified (setting, location and dates) 4 (15.4%)

9. Whether participants formed a consecutive, random or convenience series 26 (100%)
Test methods

10a. Index test, in sufficient detail to allow replication 26 (100%)

10b. Reference standard, in sufficient detail to allow replication 19 (73.1%)

11. Rationale for choosing the reference standard (if alternatives exist) 2 (7.7%)

12a. Definition of and rationale for test positivity cut-offs or result categories of the index test,

distinguishing pre-specified from exploratory 16 (61.5%)

12b. Definition of and rationale for test positivity cut-offs or result categories of the reference standard,

distinguishing pre-specified from exploratory 12 (46.2%)

13a. Whether the performers/readers of the index test were blinded to clinical information and reference

standard results 21 (80.8%)

13b. Whether the assessors of the reference standard were blinded to clinical information and index test 23 (88.5%)
Analysis

14. Methods for estimating or comparing measures of diagnostic accuracy 20 (76.9%)

15. How indeterminate index test or reference standard results were handled 5 (19.2%)

16. How missing data on the index test and reference standard were handled 2 (7.7%)

17. Any analyses of variability in diagnostic accuracy, distinguishing pre-specified from exploratory 3 (11.5%)

18. Intended sample size and how it was determined 0 (0%)
Results
Participants

19. Flow of participants, using a diagram 5 (19.2%)

20. Baseline demographic and clinical characteristics of participants 25 (96.2%)

21a. Distribution of severity of disease in those with the target condition 18 (69.2%)

21b. Distribution of alternative diagnoses in those without the target condition 1 (3.9%)

22. Time interval and any clinical interventions between index test and reference standard 1 (3.9%)
Test results

23. Cross tabulation of the index test results (or their distribution) by the results of the reference

standard 18 (69.2%)

24. Estimates of diagnostic accuracy and their precision (such as 95% confidence intervals) 23 (88.5%)

25. Any adverse events from performing the index test or the reference standard 6 (23.1%)
Discussion

26. Study limitations, including sources of potential bias, statistical uncertainty, and generalisability 18 (69.2%)

27. Implications for practice, including the intended use and clinical role of the index test 26 (100%)
Other Information

28. Registration number and name of registry 0 (0%)

29. Where the full study protocol can be accessed 0 (0%)

30. Sources of funding and other support; role of funders 2 (7.7%)
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hindered if the aforementioned under-reported items are
absent. For example, despite assessors being blinded, if the
assessments of the index test and reference standard were
separated in time, the results of either may be skewed.
Additionally, if an inadequate reference standard was chosen,
and no discussion of other available tests was provided, the
performance of the index test in comparison may be biased.
Lastly, if financial conflicts of interest are not reported, there
remains an underlying suspicion for bias in the interpretation
and presentation of study findings.

Strengths and Limitations

Regarding strengths, we sampled a selection of DAS specific
to a guideline applicable to diagnostic testing across various
organ systems. Such an investigation ensures results are not
broadly generalized to numerous guidelines, but instead are
specific to the SIR diagnostic arteriography guideline.
Furthermore, our methodology for data extraction was
conducted in a similar fashion to systematic reviews by
following the Cochrane Handbook.'* Regarding study
limitations, our results may not be generalized to all DAS
studies, since our sample was taken from one guideline.
Another potential limitation of our study was that we
weighted all items equally in the production of the summary
score. It could be argued that certain items are more clinically
meaningful than others, or that certain items have a greater
evidence base to support their inclusion. Future studies should
evaluate the utility of a summary score for STARD, such as
the Yamato et al' study on the TIDieR Checklist. Furthermore,
our study was limited to analyzing mostly single-site studies
as only one multi-centered study was included. Thus, a
comparison between the two could not be made.

Conclusion

In summation, we found dichotomy in the adherence to
STARD items in the DAS used in support of the SIR Quality
Improvement Guideline for Diagnostic Arteriography. Out of
34 STARD items, 14 had < 25% adherence, and 13 had > 75%
adherence. For the sake of progress in evidence-based clinical
decision making, the quality of reporting in future DAS must
improve and guideline developers must take into account the
deficiencies in past DAS reporting. We commend the SIR for
their stringent methods of identifying and appraising the
diagnostic accuracy literature, but we recommend the
application of the STARD checklist when assessing the
quality of the included evidence.
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