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Reporting, interpretation and communication of research 
results

• Ethical principles for medical research involving human subjects (Declaration 
of Helsinki)

• Researchers have a duty to make publicly available the results of their research on 
human subjects and are accountable for the completeness and accuracy of their 
reports.

• Inaccurate reporting, interpretation and communication can have dramatic 
effect

• COVID-19 pandemic – Hydroxychloroquine

Gould, Norris Cochrane Database of Systematic Reviews 2021



Distorted reporting, interpretation and communication

Selective reporting Spin

• A specific reporting that fails to faithfully
reflect the findings and that could affect 
the impression that the results produce in 
readers

• Empirical evidence shows that spin can 
impact readers’ interpretation

• Selective publication 
• Studies with statistically significant

results

• Selective reporting of outcome and 
analyses 

• ‘P-hacking’

Boutron , Ravaud. PNAS 2018
Boutron et al. J Clinical Oncology 2014
Boutron et al. BMC Med 2019

Turner et al. NEJM 2008
Chan et al. JAMA 2004

Presenter Notes
Presentation Notes
Spin often favors the author’s vested interest
spin, when it occurs, often favors the author’s vested interest




Measurement of selective reporting of outcomes and analyses

• Measurement
• Comparison of what was planned (protocol/registries) to what was reported

• Prevalence of selective outcome
• Comparison of registry record and published reports in 206 COVID-19 RCTs 
-> inconsistency in primary outcomes in 97 (47%) trials 

Outcome Switch N=97
Added primary outcome(s) 8%
Removed primary outcome(s) 19%
Added and removed primary outcome(s) 17%
Changed primary outcome(s) 36%
Time frame or metric different 21%

Kapp et al., BMC in Revision



Measurement of spin
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Various study design : RCTs, OS, systematic review diagnostic test accuracy, biomarker assessment/ generic or within a specific field such as oncology and 


prespecified, standardized data collection instrument�
inductive methods to assess the nature of spin 

multiple independent data extractors to assess spin, which was acknowledged to be subjective 




Methods for measuring spin 

• Systematic assessment of published reports (10-374 reports assessed) 

• Prespecified standardized data collection instrument developed by authors or 

inductive methods

• Subjectivity in the assessment

• Multiple independent assessors with consensus 

Chiu et al. Plos Biology 2017

Measurement of spin
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prespecified, standardized data collection instrument�
inductive methods to assess the nature of spin 

multiple independent data extractors to assess spin, which was acknowledged to be subjective 




Spin practices measured

Misreporting reporting of methods
• Changed objective and hypothesis
• Methods beautification

• No identification of pre-specified and post-hoc 
analysis

• Failure to acknowledge protocol deviation

• Selective focus on outcomes favoring the study 
hypothesis 

• Ignoring or understating results contradicting the 
initial hypothesis (e.g., adverse events)

• Figures/images misrepresenting the data
• Use of linguistic spin

Misinterpretation

• Misleading interpretation (ignoring regression to 
the mean, confounding, small study effect)

• Misinterpretation of p-value as a measure of 
effect, lack of statistical significance as 
demonstrating equivalence or safety

• Ignoring limitations

• Extrapolation to larger population, different 
setting, different outcome, set of interventions, 

• Providing recommendations not supported by 
the data

Misreporting reporting of results
Inaccurate extrapolation



Prevalence of spin

Spin in abstract
Median% (Min-Max%)

(n measures) 

Spin in full text
Median% (Min-Max%)

(n measures) 
Trials 56.8 (9.7–83.6) (n=13) 56.5 (18.8–100) (n=16) 

Observational studies 30.7 (23.9–38.6) (n=3) 85.6 (85.6–85.6) (n = 1) 

Diagnostic accuracy studies - 43.7 (31.0–56.5) (n = 2) 

Systematic reviews/meta-
analyses 

- 26.3 (24.2–28.4) (n = 2) 

Chiu et al. Plos Biology 2017



Lexicographic analysis – linguistic spin

• To investigate whether language used in science abstracts can skew 
towards the use of strikingly positive and negative words over time. 

Vinkers  et al. BMJ 2015

Presenter Notes
Presentation Notes
lexicographic analysis and—to a lesser extent—negative words are increasingly used over the past four decades. By contrast, this increase was absent for neutral and random words. Even though the upward trend in positive word use was conserved in high impact journals, this trend was significantly less pronounced 




DeSpin: a prototype system for detecting spin and 
selective reporting in biomedical publications 

• Natural Language Processing (NLP) system for 
detecting spin in biomedical articles reporting 
randomized controlled trials (RCTs). 

• Identification sub-types of spin separately
• E.g., Focus on the switching of the primary 

outcome. 
• Identification of primary outcome in registry 

and article
• Assessment of semantic similarities (abstract, 

text, registry)
• Discourse prominence of the reported primary 

outcome 

Koroleva A et al., Proceedings of the BioNLP 2020 workshop, 



Barriers to measurement

• Lack of access to protocols and all research documentations

• Incomplete reporting in available resources (e.g., registries)

• Complexity and subjectivity of measurement (spin)



Conclusions

• Inaccurate communication of research results can have dramatic 
consequences.

• The current system is not sufficiently efficient to detect and correct 
inaccurate reporting and interpretation.

• Tools to measure and detect selective reporting and spin have been 
developed.

• We need to move toward tools allowing large scale detection

Presenter Notes
Presentation Notes








Example

Cohort of 105 
depression trials  
approved by the FDA

de Vries et al Psychological Medicine 2018 – figure adapted
Turner et al. NEJM 2008



Interpretation and communication of research results

Protocol, and 
analysis plan

Planning

• Statistical analysis report 
• Study reports
• Reports to regulators

• Report pre-specified methods 
• Report all deviations from the protocol
• Report results of pre-specified analyses
• Focus on results of pre-specified 

primary analysis 
• Report appropriate inference
• Be caution to avoid misinterpretation or 

inadequate extrapolations
• Highlight limitations

Accurate reporting and interpretationConduct and analyses

Pre-specified hypothesis, 
methods, outcomes, 

analyses



Reporting, interpretation and communication of research results

• Ethical principles for medical research involving human subjects (Declaration of 
Helsinki)

• Researchers have a duty to make publicly available the results of their research on human subjects and 
are accountable for the completeness and accuracy of their reports.

• Inaccurate reporting, interpretation and communication can have dramatic effect
• COVID-19 pandemic – Hydroxychloroquine

Protocol and analysis plan

Pre-specified methods, 
outcomes, analyses

Published report 
and communication

Consistency with 
the protocol

Conduct and analyses

Statistical analysis report 
Study reports
Reports to regulators



Trends in phrases used to discuss results that do not reach statistical
significance – linguistic spin

• 505 predefined phrases denoting results that approach but do not cross the line 
of formal statistical significance

• 567,758 RCTs recorded in PubMed between 1990 and 2020 

Otte Plos BIology 2022
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