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By Dr. Eleanor Ochodo and Prof. Patrick Bossuyt

Spinning the Results: 
Overinterpretation and 
Misreporting of diagnostic 
Accuracy Studies
As shown in randomized controlled trials, diagnostic accuracy studies are 
susceptible to overinterpretation or misreporting of results, also known as 
‘spin’. This article discusses the frequency of overinterpretation and misre-
porting of results of diagnostic accuracy studies evaluating imaging tests and 
a broad range of tests and markers.

Reporting that distorts or misrepresents data 
— intentionally or unintentionally — to make 
interventions look favourable is called over-
interpretation, also referred to as ‘spin’ [1-3]. 

‘Spin’ is a term initially associated with politics, where 
facts are often distorted or selectively reported in order 
to give favourable soundbites about a political party to 
an unsuspecting public. The term is also gaining ground 
in scientific research [4]. For instance, more than 40% 
of reports of randomized trials evaluated by the French 
researcher Boutron and her colleagues were found  to 
have  distorted interpretation in two or more sections of 
the main text of the article [2]. ‘Spin’ was also identified 
in about half of the press releases and media coverage on 
published reports of randomized trials in a study carried 
out by Yavchitz and colleagues. In that study, ‘spin’ in the 
article abstract conclusion was the main factor associated 
with ‘spin’ in press releases [3].
Diagnostic accuracy studies are also susceptible to over-
interpretation or ‘spin’. Such studies evaluate the ability 
of a test or marker to correctly identify a target con-
dition, and express the results as estimates of a test’s 
sensitivity and specificity.  A study by Lumbreras and 
colleagues examined reports of molecular diagnostic 
tests and demonstrated that more than half (56%) of 
the reports had overinterpreted the clinical applicability 
of the molecular test under evaluation [4]. Because the 
results of medical tests often guide the subsequent man-
agement of patients, it is important not to take results of 

test performance at face value but to critically appraise 
the findings. The clinical use of tests based on exagger-
ated conclusions may lead to incorrect clinical decisions, 
compromised patient safety and lead to unnecessary 
health care costs [6]. 
In this review we discuss the frequency of overinter-
pretation in diagnostic accuracy studies and a subset 
of imaging studies based on the results of a recently 
published review from a team of researchers in the 
Netherlands. We examined recent reports of 126 diag-
nostic studies available in MEDLINE between January 
and June 2010 in journals with an impact factor of 4 or 
higher. Studies evaluating imaging tests comprised the 
largest group (n=53, 42%) in our review. 

TyPES OF OVERINTERPRETATION
Authors may overinterpret study results by using exag-
gerated language in their conclusions, by selectively 
reporting favourable results of some subgroups, by 
reporting non-statistically significant results as sig-
nificant, or by presenting overoptimistic abstracts that 
inflate the findings in the main text [2, 8-9]. Overinter-
pretation may also be introduced though methodologi-
cal shortcomings, such as not stating a study hypothesis 
or sample size calculation, or by selecting statistical tests 
that produce the desired results [10-12].
Since diagnostic accuracy studies vary greatly in terms 
of  the study question asked, the setting and design, 
the type and number of tests and how the tests are 
conducted, we considered common features applicable 
to a broad range of tests to define overinterpretation. 
Our definition of overinterpretation was based on the 
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Standards for Reporting of Diagnostic Accuracy (STARD) 
[6], items from previously published literature on data mis-
representation [2, 5] and the experience of content experts 
in the team.
We first broadly defined overinterpretation as ‘reporting 
of diagnostic accuracy studies that makes tests look more 
favourable than the results justify’. We then further dis-
tinguished actual overinterpretation (‘explicit false-positive 
interpretation of study results’) from potential overinterpre-
tation (‘practices that facilitate overinterpretation, such as 
incomplete reporting of applied study methods and assump-
tions or use of inappropriate methods’).

Practices that we classified as forms of actual overinter-
pretation included: presenting an overoptimistic abstract 
compared to the main text, presenting favourable study 
conclusions based on selected subgroups and a discrepancy 
between the aim and the conclusion of the study. 
There were several potential forms of interpretation that we 
included in our study, including  not stating a test hypoth-
esis, not reporting a sample size calculation, not stating 
or unclearly stating the intended role of the test under 
evaluation, not prespecifying a priori groups for subgroup 
analysis or positivity thresholds of the tests, not stating the 
confidence intervals of the accuracy measurements or using 
inappropriate statistical tests.
A detailed explanation of the steps in defining and reasoning 
behind our classification of overinterpretation can be found 
in our main article [6].

FREQUENCy OF OVERINTERPRETATION IN DIAGNOSTIC 
ACCURACy STUDIES?

The detailed outline of the frequency of actual and poten-
tial forms of overinterpretation in all included studies and 
in the subset of imaging studies are shown in tables 1 and 
2 respectively.  In summary, 39 of the 126 included studies 
(31%) contained a form of actual overinterpretation, with 
an overoptimistic abstract being the most common form 
of actual overinterpretation (n=29, 23%). In the subset of 
imaging studies (n=53), 16 studies (30%) contained a form 
of actual overinterpretation with an overoptimistic abstract 
also constituting the most common form of overinterpreta-
tion (n=13, 25%).
Almost all (n=125, 99%) included studies contained a form 
of potential overinterpretation with not reporting a sam-
ple size calculation (n=112, 89%) and not reporting a test 
hypothesis (n=111, 88%), being the most common forms of 
potential overinterpretation. In the subset of imaging studies 
all 53 studies contained a form of potential overinterpreta-
tion. Similar to the whole group, not reporting a sample size 
calculation (n=48, 91%) and not reporting a test hypothesis 
(n=47, 89%) were the most common forms of potential 
overinterpretation.
 
STUDy LIMITATIONS
We relied on what authors reported in their articles. Because 
we did not have access to the study protocols, we cannot be 
certain that authors indeed pre-specified items such as sub-
groups or thresholds even if they listed them in the methods 
section of their articles. Unfortunately, unlike in randomized 
trials, protocols of diagnostic accuracy studies are often not 
registered in a trial registry, such as ClinicalTrials.Gov.
Another form of overinterpretation that we could not 
objectively evaluate was making positive test recommen-

TaBle 1. Actual overinterpretation in diagnostic accuracy studies
Notes a One study may fall under multiple categories ; b Eighty articles out of the 
overall 126 articles analyzed subgroups c Forty one articles out of the 53 imaging  
articles analyzed subgroups.

TaBle 2. Potential overinterpretation in diagnostic accuracy studies, 
a One study may fall under multiple categories
b Eighty articles out of the overall 126 articles analyzed subgroups
c Forty one articles out of the 53 imaging articles analyzed subgroups
d Sixty-three articles out of the overall 126 articles evaluated continuous tests
e Twenty-five articles out of the 53 imaging articles evaluated continuous tests
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dations when the accuracy results do not support this. 
Appropriate accuracy for a test depends on many factors 
such as the context in which the test is used, its role and 
the target condition. Due to the wide range of tests in 
our study, we could not come up with a standard thresh-
old to define an appropriate accuracy measure. Other 
limitations include considerable variation in interrater 
agreement during data extraction, mainly as a result of 
poor reporting of studies. Depending on the context 
some forms of potential overinterpretation, such as not 
reporting confidence intervals, may be regarded as actual 
or potential overinterpretation.

RECOMMENDATIONS
Previous research has demonstrated that studies with 
positive conclusions or favorable results are most likely 
to get cited. If these conclusions are indeed inflated, then 
a cascade of overoptimistic results may ensue leading 
to the premature adoption of medical tests in practice 
[16]. In addition, abstracts are the gateway to the main 
text and are often the only part actually read by readers 
especially when the main text is not immediately avail-

able. Decisions may be based on abstracts findings alone 
[2-4].
Against this background it is paramount that mea-
sures are put in place to stymie the occurrence of over-
interpretation and misreporting of studies. One way is 
to recommend that journals continuously emphasize 
that authors of diagnostic accuracy studies use of the 
STARD reporting guidelines. This may mitigate the 
methodological shortcomings that may facilitate over-
interpretation of findings. We also recommend that 
reviewers and readers of diagnostic accuracy studies 
stringently appraise both the abstracts and main texts 
especially when the studies report overly optimistic 
results or conclusions.  
All in all, we hope that highlighting forms of overinter-
pretation in diagnostic accuracy studies will enable peer 
reviewers to filter out overoptimistic reports and encourage 
researchers to design, conduct, interpret and report diag-
nostic accuracy studies with more rigor and transparency.
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TaBle 3. Examples of actual overinterpretation. Abbreviations
BAL Bronchoalveolar lavage; PET Positron Emission Tomography; IgM Immunoglobulin 
M: EV71 Enterovirus 71; HFMD Hand foot and Mouth Disease; ELISA Enzyme Linked 
Immunosorbent Assay

”...studies with positive conclusions or favorable 
results are most likely to get cited...”


