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Reporting research is as important a 
part of a study as its design or 
analysis 
 
 Jordan, K.P. & Lewis, M. (2009) Improving the 

quality of reporting of research studies. 
Musculoskeletal Care, 7, 137-142 
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4 Unbiased reporting 

Poorly conducted trials are a waste of time, effort, and 
money. The most dangerous risk associated with poor-
quality reporting is an overestimate of the advantages of a 
given treatment … Whatever the outcome of a study, it is 
really hard for the average reader to interpret and verify 
the reliability fo a poorly reported RCT. In turn, this 
problem could result in changes in clinical practice that 
are based on false evidence and that may harm patients. 
The only way to avoid the risk and to be sure that the final 
message of a RCT can be correctly interpreted is to fulfill 
the items listed in the CONSORT statement. 

Zonta, S. & De Martino, M. (2008) Standard requirements for 
randomized controlled trials in surgery. Surgery, 144, 838-839 

28.10.2019 



5 

2012 
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Systematic assessments of published articles highlight frequent, serious shortcomings. 
Thes include but are not limited to 
• Omissions of crucial aspects of study methods, such as inclusion and exclusion 

criteria, precise details of interventions, measurement of outcomes, statistical 
methods, 

• Statistical errors, 
• Selective reporting of results for only some of the assessed outcomes, 
• Selective reporting of statistical analyses (e.g. subgroup analyses), 
• Inadequate reporting of harms, 
• Confusing or misleading presentation of data and graphs, 
• Incomplete numerical presentation of data precluding inclusion in a later meta-

analysis 
• Selective presentation of results in abstracts or inconsitency with the main text 
• Selective or inappropriate citation of other studies 
• Misinterpretation of study findings in the main article and abstract („spin“) 
 
Altman and Moher, 2012 
 
All these issues introduce various types of publication biases 

What do we mean by inadequate reporting of research? 

28.10.2019 Unbiased reporting 

1 - Introduction 



2 - Weakness of research 

8 

Earlier statements about poor quality of research 
• Methodology 
„…less than 1% of research workers clearly apprehend the rationale of the statistical 
techniques they commonly invoke“ 
Hogben L., 1950 
„…almost any volume of a medical journal contains faults that can be detected by first-
year students after only three or four hours‘ guidance in the scrutiny of reports.“ 
Mainland D., 1952 
• Reporting 
„…incompleteness of evidence is not merely a failure to satisfy a few highly critical 
readers. It not infrequently makes the data that are presented of little or no value.“ 
Mainland D., 1938 
„…the idea is to give all of the information to help others to judge the value of your 
contribution; not just the information that leads to judgement in one particular direction 
or another.“ 
Feynman R., 1974 
 
For further references see  Altman and Simera, 2016 
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As the system encourages poor research it is the system 
that should be changed. We need less research, better 
research, and research done for the right reasons. 
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PLoS Medicine 2005, 8: 696-701. 

Why Most Published Research 
Findings Are False 
 
John P.A. Ioannidis 
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I worry about sloppiness in biomedical research: too many published 
results are true only under narrow conditions, or cannot be reproduced at 

all. The causes are diverse […]. 
 

The main question when reviewing a paper should be whether its 
conclusions are likely to be correct, not whether it would be important if it 

were true. Real advances are built with bricks, not straw.  

Nature (2017) Vol 545, 387 
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Given small sample sizes, loss of 
animals in preclinical experiments 
can dramatically alter results. 

 
 

Where have all the rodents gone? 
Ooh ooh, ooh ooh, ooh 
To non-random attrition, every one 
When will they ever learn? 
   —with apologies to Pete Seeger, 1955 

 

BMJ (2018), 360:k124 
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In 2009, we published a Viewpoint by Iain Chalmers and Paul 
Glasziou called “Avoidable waste in the production and reporting of 
research evidence”, which made the extraordinary claim that as 
much as 85% of research investment was wasted. 
 
Our belief is that research funders, scientific societies, school and 
university teachers, professional medical associations, and scientific 
publishers (and their editors) can use this Series as an opportunity 
to examine more forensically why they are doing what they do—the 
purpose of science and science communication—and whether they 
are getting the most value for the time and money invested in 
science.  

Kleinert and Horton 2014 
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The Lancet Research: Increasing Value, Reducing Waste Series 
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Of 1575 reports about cancer prognostic markers published in 2005, 1509 (96%) 
detailed at least one significant prognostic variable. However, few identified 
biomarkers have been confirmed by subsequent research and few have entered 
routine clinical practice. This Pattern — initially promising findings not leading to 
improvements in health care — has been recorded across biomedical research. So 
why is research that might transform health care and reduce health problems not 
being successfully produced? 
 
Global biomedical and public health research involves billions of dollars and 
millions of people. In 2010, expenditure on life sciences (mostly biomedical) 
research was US$240 billion.  The USA is the largest funder, with about $70 billion 
in commercial and $40 billion in governmental and non-profit funding annually, 
representing slightly more than 5% of US health-care expenditure. Although this 
vast enterprise has led to substantial health improvements, many more gains are 
possible if the waste and inefficiency in the ways that biomedical research is 
chosen, designed, done, analysed, regulated, managed, disseminated, and 
reported can be addressed. 

    Macleod et al. 2014 
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Reporting 
 
 
 
EQUATOR network 
 
http://www.equator-network.org/ 
 

Enhancing the QUAlity and Transparency Of health 
Research 

Started with: CONSORT statement  
Consolidated Standards of Reporting Trials 
http://www.consort-statement.org/ 

Initiatives to improve the situation 
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3 - EQUATOR  

CONSORT extensions 
 
• Crossover trials 
• Multi-arm 
• Cluster RCT 
• Social and psychological interventions 
• Within Person RCT 
• .. 
• Harms 
• Patient reported outcome 
• … 
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Extensions of STROBE 
 
• Genetic Association Studies (STREGA) 
• Molecular Epidemiology (STROBE-ME) 
• STROBE checklist for conference abstracts 
• Molecular epidemiology for infectious diseases (STROME-ID) 
• Observational Routinely-collected health Data (RECORD) 
• Epidemiology for Newborn Infection (STROBE-NI) 
 
… and many more 
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• ‚Hot topic‘ – many papers. 

Nevertheless, only few biomarkers reach clinical application 
 McShane (2005):                „What are we missing?“ 

 Kyzas (2007):      „Almost all articles on cancer prognostic 

                                                          markers report statistically significant results“ 

• Issues: 
- Lack in well-defined research goal, limited research funding 

- Poor study design, e.g. unrepresentative sample, too small study population 

- Incorrect methods, but NOT restricted to statistical analysis 
e.g. inadequate specificity and sensitivity of assays 

- Reporting issues  

Issues of (prognostic) biomarker 
research 

Unbiased reporting 28.10.2019 
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• Issues: 
• Non-publication   
•   Incomplete (poor) reporting 
• Selective reporting   
•   Misinterpretation/mispresentation 
 
 

• Effect:  
Bias in any form 
 

• Way out: 
• Reporting guidelines 
• Call for study registry 

Reporting issues 
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Explanation and Elaboration papers 
 
• Good examples 
• Basic background of analysis issues 

For example, REMARK 
- BOX 1 – SUBGROUPS AND INTERACTIONS: THE ANALYSIS OF 

JOINT EFFECTS 
- BOX 2 – CLINICAL OUTCOMES 
- BOX 3 – MISSING DATA  
- BOX 4 – CONTINUOUS VARIABLES  
- BOX 5 – SELECTIVE REPORTING 

 

2226 
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Explanation and Elaboration papers 
 
• More about analysis issues  

- Item 10 - All Statistical Methods 
- Preliminary Data Preparation 
- Association of Marker Values With Other Variables 
- Methods to Evaluate a Marker’s Univariable Association With 

Clinical Outcome 
- Multivariable Analyses 
- Missing Data 
- Variable Selection 
- Checking Model Assumptions 
- Model Validation 

 
 

2326 

4 - REMARK 
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• Mallett et al (2010): pre-REMARK area 

Conclusion: ‚Current reporting … is poor.‘ 
• Sekula et al (2017): post-REMARK area 

Aim: to assess whether reporting quality improved 

Design: Evaluation of 106 published studies (2007-2012) 
- 53 articles with REMARK citation 
- 53 articles w/o citation (matched) 

Evaluation: 10 of 20 REMARK checklist items 
 

 

 

 

Reporting of tumour marker 
prognostic studies 
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• Results (Sekula et al): 

 
 
 
 
 

 
 

 
  
  
 Conclusion: (1) studies still poorly reported 
   (2) call for combined effort 

 
 

Reporting of tumour marker prognostic studies 
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Systematic reviews and meta-analysis relevant for 
the  
• selection of treatment 
• but also for prognostic factors, risk factors,  

diagnostic methods, … 
 
Studies using Individual Patient Data (IPD) need 
more attention 
 

We live in the time of  
Evidence Based Medicine 

Unbiased reporting 28.10.2019 
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Does poor reporting matter?   
                  YES       
 
Meaningful systematic reviews and  
informative meta-analysis are impossible 
        

 
 
 
 
 
 

Reporting of tumour marker prognostic 
studies 
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• Bladder cancer 
“After 10 years of research, evidence is not sufficient to conclude whether 
changes in P53 act as markers of outcome …  decade of research … is 
frustrating” 
 
• Coronary disease 
“Multiple types of reporting bias, and publication bias, … association between 
CRP and prognosis sufficiently uncertain that no clinical practice 
recommendations can be made.” 
 
• Osteosarcoma 
“93 papers were studied ….Only 7 papers were of sufficient quality to analyze. .. 
Because of heterogeneity of the studies, pooling results is hardly possible. 
There is a need for standardization of studies and reports” 
 
• General 
“As a consequence of the poor quality of research, prognostic markers may 
remain under investigation for many years after initial studies without any 
resolution of the uncertainty. Multiple separate and uncoordinated studies may 
actually delay the process of defining the role of prognostic markers”.  
 

Meta-analysis – mission impossible 
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More structured reporting is required 
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6 - Analysis - structured reporting 

In  
Ott, Max; Pietsch, Wolfgang; Wernecke, Jörg. Berechenbarkeit der 
Welt? Philosophie und Wissenschaft im Zeitalter von Big Data. 
Springer Fachmedien Wiesbaden, 2017, 155-170 
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Reporting of Item 12 is still bad 
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REMARK profile as an instrument to 
improve reporting of flow of patients 
and of all analyses conducted 

Unbiased reporting 28.10.2019 
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Altman et al. 2012 

REMARK profile – part a 
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Relatively simple example 
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Altman et al. 2012 

REMARK profile – part b 
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Altman et al. 2012 

Two outcomes - structure needs to be adapted  
REMARK profile – another simple example 
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Winzer et al. 2016 

An extension to improve completeness and transparency 
of reporting all steps of the analysis  

REMARK profile 
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6 - Analysis - structured reporting 

38 

Winzer et al. 2016 

REMARK profile – 
prospectively it helps to write SAP 
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Abstract 
Prediction models are developed to aid health care providers in 
estimating the probability or risk that a specific disease or condition is 
present (diagnostic models) or that a specific event will occur in the 
future (prognostic models), to inform their decision making. However, 
the overwhelming evidence shows that the quality of reporting of 
prediction model studies is poor. Only with full and clear reporting of 
information on all aspects of a prediction model can risk of bias and 
potential usefulness of prediction models be adequately assessed.(…) 
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Collins et al. BMC Medicine (2015) 
13:1 

7 - Diagnostic and prognostic models 
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Collins et al. BMC Medicine (2015) 13:1 

7 - Diagnostic and prognostic models 
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Am J Obstet Gynecol. 2016 

Unbiased reporting 28.10.2019 



7 - Diagnostic and prognostic models 

43 

CPMs for cardiovascular diseases Wessler et al. Diagnostic and Prognostic 
Research (2017) 1:20,  

Unbiased reporting 28.10.2019 
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170 models:  
73 (43%) on model development  
43 (25%) on external validation  
33 (19%) on incremental value 
21 (12%) on combined development and external validation of the same model 

 
Overall, publications adhered to a median of 44% of TRIPOD items. 
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Completeness of reporting of individual TRIPOD items (n = 170 models) 
Complete 
reporting (%) 

Some items are very often not reported! 
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7 - Diagnostic and prognostic models 

Cancer prognostic biomarkers have shown disappointing clinical applicability. The 
objective of this study was to classify and estimate how study results are 
overinterpreted and misreported in prognostic factor studies in oncology. 
[…] 17 oncology journals with an impact factor above 7. 
[…] 98 studies included […] the prognostic factors’ effects were selectively and 
incompletely reported in 35/98 and 24/98 full texts, respectively. 
One in five articles had discussion and/or abstract conclusions that were 
inconsistent with the study findings. Sixteen reports had discrepancies between 
their full-text and abstract conclusions. 
CONCLUSIONS: Our study provides evidence of frequent overinterpretation of 
findings of prognostic factor assessment in high-impact medical oncology journals. 

 49 

Overinterpretation and misreporting of 
prognostic factor studies in oncology:  
a systematic review 
Emmanuelle Kempf1,2, Jennifer A. de Beyer1, Jonathan Cook1, Jane Holmes1, Seid Mohammed1, Tri-Long Nguyên1,3, 
Iveta Simera4, Marialena Trivella1, Douglas G. Altman1, Sally Hopewell1, Karel G. M. Moons5,6, Raphael Porcher7, 
Johannes B. Reitsma5,6, Willi Sauerbrei8 and Gary S. Collins1,9 

British Journal of Cancer 119, pp.1288–1296 (2018) 
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• Research in health sciences needs to improve 
• Though many parts are difficult (timewise, 

costly) good reporting is easy: 
    Follow reporting guidelines !  
• The importance of complete and transparent 

reporting of all statistical analyses (otherwise 
“fishing for significance”) is still underrated 

• REMARK type profile is a suitable instrument 
for improvement  

Reporting guidelines - summary 
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However, good reporting does not help if a 
study is badly designed or analyzed 
 
Initiatives to improve the situation 

52 52 28.10.2019 Unbiased reporting 



8 - STRATOS 

53 

Statistics in Medicine 2014, 33: 5413-5432. 
 
 
 
 
 
 
 
http://www.stratos-initiative.org/ 

Initiatives to improve the situation 

Preliminary ideas   ISCB 2011, Ottawa 
Discussions, SG        ISCB 2012, Bergen 
Initiative launched        ISCB 2013, Munich 
Invited Sessions   ISCB 2014, 2015 
       …                                                                            … 
General meetings                                                BIRS 2016,2019 

Unbiased reporting 28.10.2019 
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• Substantial development over last decades 
• Computer facilities 
• Assess properties of complex models using simulation studies 
• Resampling and Bayesian methods now easily available 
• Wealth of new statistical software packages 
• Unfortunately, many sensible improvements are ignored 

in routine analyses  
 

 
• Overwhelming concern with theoretical aspects  
• Very limited guidance on key issues that are vital in 

practice, discourages analysts from utilizing more 
sophisticated and possibly more appropriate methods in their 
analyses 
 

Reasons: 

Statistical methodology – Current situation 

28.10.2019 Unbiased reporting 



At least two tasks are essential: 
1. Experts in specific methodological areas have to work towards 

developing guidance  
2. An ever-increasing need for continuing education at all stages of 

the career 
For busy applied researchers it is often difficult to follow methodological 
progress even in their principal application area 
• Reasons are diverse 
• Consequence is that analyses are often deficient 
Knowledge gained through research on statistical methodology needs to 
be transferred to the broader community 
Many analysts would be grateful for an overview on the current state of 
the art and for practical guidance 

55 

Better use of statistical methods 
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• Provide evidence supported guidance for highly relevant 
issues in the design and analysis of observational studies 

• As the statistical knowledge of the analyst varies substantially, 
guidance has to keep this background in mind. Guidance has to 
be provided at several levels 

• For the start we will concentrate on state-of-the-art guidance 
and the necessary evidence 

• Help to identify questions requiring much more primary research 
 
The overarching long-term aim is to improve key parts of 
design and statistical analyses of observational studies in 
practice 
 

56 

Aims of the initiative 
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Topic group 2:  
 
Selection of variables and their 
functional forms in  
multivariable analysis 

28.10.2019 Unbiased reporting 
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“[…] in statistical research and related methodology-oriented fields such 
as machine learning or bioinformatics, the well-known adage ‘publish or 
perish’ could be translated into ‘propose new methods or perish.’  
Such a research paradigm is not favorable for studies that aim at 
meaningfully comparing alternative existing methods or, more 
generally, studies assessing the behavior and properties of existing 
methods. 
It becomes more and more difficult to get an overview of existing 
methods, not to mention the overview of their respective performances in 
different settings.” 

58 

Boulesteix et al. 2018 

Many strategies for variable selection available 
- more new methods needed? 

28.10.2019 Unbiased reporting 
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Towards state-of-the-art – RESEARCH is required! 
 

59 

Relevant issues in deriving evidence-supported state-of-the-art guidance 
for multivariable model building 

1 Investigation and comparison of the properties of variable selection strategies 

2 Comparison of spline procedures in both univariable and multivariable contexts.  

3 How to model one or more variables with a ‘spike-at-zero’? 

4 Comparison of multivariable procedures for model and function selection  

5 Role of shrinkage to correct for bias introduced by data-dependent modelling 

6 Evaluation of new approaches for post-selection inference 

7 Adaption of procedures for very large sample sizes needed? 

State-of-the-art in selection of variables and 
functional forms in multivariable analysis – 
outstanding issues 

28.10.2019 Unbiased reporting 
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Journal of the European Medical Writers Association 
(EMWA) 

Guidance for analysis is needed for many 
stakeholders (analysts with different levels of 

knowledge, teachers, reviewers, journalists, ……) 

Researchers Consumers 

Short papers from 
TG1 – missing data 
TG4 – measurement error and misclassification  
TG3 – initial data analysis 

      TG2 – Variable and function selection                                                   
      TG7 – Causal Inference have appeared 
 
        Unbiased reporting 28.10.2019 
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The PROGnosis RESearch Strategy (PROGRESS) Partnership is a UK 
Medical Research Council (MRC) funded, international, interdisciplinary 
collaboration developing understanding in research into quality of care 
outcomes, prognostic factors, risk prediction models, and predictors of 
differential treatment response. 
 
The objectives of the Partnership are: 
• To critically develop concepts, methods and recommendations for 

improving prognosis research, and systematically apply these across 
different disease areas, in order to enhance the translational impact of 
prognosis research; 

• Bring together leaders in different clinical disciplines for novel 
collaborative opportunities; 

• To develop guidelines, workshops and prognosis research training 
courses   http://progress-partnership.org/ 

 

Initiatives to improve the situation – 
PROGRESS partnership 
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Overall Prognosis Research 
Prognostic Factor Research 
Prognostic Model Research 
Stratified Medical Research 
Improving the Transparency of Prognosis Research: The Role 
of Reporting, Data Sharing, Registration, and Protocols 
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PROGRESS- framework 

Unbiased reporting 28.10.2019 



9 - PROGRESS 

63 

Recommendations of PROGRESS 
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2019 
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Triggered by problems identified in working with  
omics data 

Reproducible Research 
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The quantity and quality of scientific research have never 
been greater, but with unprecedented promise comes 
unprecedented peril. There are better scientific policies 
and processes, stronger standards for openness and transparency, 
and innovative technologies to collaborate 
and publish. However, the rapidly evolving scientific publication 
ecosystem that facilitates research dissemination 
also enables research waste, predation, and piracy. The 
challenge of distinguishing information from noise, innovation 
from dystopianlike disruption, and opportunity from 
threat has created new levels of excitement and angst for 
those engaged in research and its reporting, publication, 
and distribution. 
John P. A. Ioannidis, MD, DSc; Michael Berkwits, MD, MSCE; Annette Flanagin, RN, MA; Fiona 
Godlee, MBBChir, FRCP; Theodora Bloom, PhD 
JAMA, September 2019  

Further remarks 

September 12-14, 2021 in Chicago 
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…and application in practice… 
“Scientists‘ grasp of statistics has not kept pace with the 
development of complex mathematical techniques for crunching 
data. Some scientists use inappropriate techniques because those 
are the ones they feel comfortable with; others latch on to new 
ones without understanding their subtleties. Some just rely on the 
methods built into their software, even if they don‘t understand 
them.“ 
 

Unreliable Research: Trouble at the lab[The Economist 2013] 

Substantial development of 
statistical methodology 
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“A mistake in the operating room can threaten the life of one 
patient; a mistake in statistical analysis or interpretation can lead 
to hundreds of early deaths. So it is perhaps odd that, while we 
allow a doctor to conduct surgery only after years of training, we 
give SPSS to almost anyone.” 
 
 

Andrew Vickers [Nat Clin Pract Urol 2005]  
 

Weaknesses in analyses can have 
severe consequences for patients 

Unbiased reporting 28.10.2019 
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Professor Doug Altman, co-founder of the EQUATOR Network, has been awarded the BMJ Lifetime Achievement 
Award in recognition of his outstanding contribution to the improvement of the scientific and medical research literature. 
Professor Altman is one of the world’s leading experts in health research methodology, statistics and reporting and has 
spent his career working to improve transparency in the conduct and reporting of health research. Over the years 
Professor Altman has led or been involved in developing many of the reporting guidelines listed on the EQUATOR 
website. 
 
The BMJ states “Altman has done more than anybody to raise the standards of medical publication and in the process 
has transformed the role of statistician from number cruncher to custodian of important but often neglected values”.  
 
Fiona Godlee, Editor-in-chief of The BMJ said “he has done more than anyone else to encourage researchers to fully 
report what they actually did, warts and all, rather than letting the best be the enemy of the good or, worse, pretending 
that research is perfect”. 

BMJ Lifetime Achievement Award (2015) 

Unbiased reporting 78 28.10.2019 
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