
31.08.2023 - ISCB 2023 Milan - Willi Sauerbrei



31.08.2023 - ISCB 2023 Milan - Willi Sauerbrei

Statistical guidance – mainly from reporting guidelines!



...
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Examples of guidance – sufficient details?

31.08.2023 - ISCB 2023 Milan - Willi Sauerbrei



31.08.2023 - ISCB 2023 Milan - Willi Sauerbrei35

Journal of the European Medical Writers Association 
(EMWA)

Guidance and educational material is needed for many stakeholders 
(analysts with different levels of knowledge, reviewers, readers, teachers, 

journalists, ……)

Researchers Consumers

Short papers from all TGs and some panels



STRATOS – History and Milestones
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2011 Epi Subcom at 42th Int Soc Clin Biostatistics (ISCB) in Ottawa
2013: Initiative launched at 44th ISCB in Munich
2014: 1st STRATOS paper [1]: Statistics in Medicine 2014; 33(30):5413-5432.

Sauerbrei W, Abrahamowicz M, Altman D, le Saskia, Carpenter J. STRengthening
Analytical Thinking for Observational Studies: The STRATOS initiative.

2016 & 2019: 2 General meetings, Banff Int Res Station (BIRS), Canada 



… STRATOS – History and Milestones
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Invited STRATOS Sessions and Mini-Symposia:
Int Soc Clin Biost (ISCB): 2014, 2015, 2016, 2018, 2019, 2020, 2021,2022
Int Biometric Conf (IBC): 2016, 2020, 2022 + Regional IBS meetings: 2017, 2018, 2021, 
2022
Royal Statistical Soc (RSS): 2018, 2020, 2021
Other international conferences: HEC 2016, CEN 2018, GMDS 2017, Soc Epi Res 
(SER) 2021, DAGStat 2022

since 3/2017: Series in Biometric Bulletin with 23 short overviews published, to 
proceed until 4/2024

2021 Memorandum of Understanding with ISCB

2019 Partner in the Setting International Standards in Analysing Patient-Reported 
Outcomes and Quality of Life Endpoints (SISAQOL) project lead by EORTC (>40 
stakeholders, including pharma and regulators)

As of 2023: >100 members (from 20 countries on 5 continents)



STRATOS Topic Groups (TGs) 
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Chairs from 11 countries and 4 continents

Topic Group Chairs
1 Missing data James Carpenter (UK), Kate Lee (AUS)

2
Selection of variables and 
functional forms in multivariable 
analysis

Georg Heinze (AUT), Aris Perperoglou (UK), Willi Sauerbrei 
(GER)

3 Initial data analysis Marianne Huebner (US),  Carsten Oliver Schmidt (GER)

4 Measurement error and
misclassification Victor Kipnis (US), Pam Shaw (US)

5 Study design Mitchell Gail (US), Suzanne Cadarette (CAN)

6 Evaluating diagnostic tests and 
prediction models Ewout Steyerberg (NL), Ben van Calster (NL)

7 Causal inference Els Goetghebeur (BEL), Ingeborg Waernbaum (SWE)

8 Survival analysis Michal Abrahamowicz (CAN), Malka Gorfine (IS),
Terry Therneau (US)

9 High-dimensional data Lisa McShane (US), Joerg Rahnenfuehrer (GER), 
Riccardo de Bin (NOR)



STRATOS Cross-cutting Panels
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Panel Chairs

MP Membership James Carpenter (UK),  Willi Sauerbrei (GER)

PP Publications Bianca De Stavola (UK), Mitchell Gail (US), Pam Shaw 
(US), Mark Baillie (CH)

GP Glossary Martin Boeker (GER), Marianne Huebner (US)

WP Website Joerg Rahnenfuehrer (GER),  Willi Sauerbrei (GER)

RP Literature Review Gary Collins (UK), Carl Moons (NL)

BP Bibliography to be determined

SP Simulation Studies Michal Abrahamowicz (CAN), 
Anne-Laure Boulesteix (GER)

DP Data Sets Saskia Le Cessie (NL), Maarten van Smeden (NL)

TP Knowledge Translation Maarten van Smeden (NL)

CP Contact Organisations Willi Sauerbrei (GER)

VP Visualisation Mark Baillie (CH)

OS Open Science Sabine Hoffmann (GER)



Cooperations
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STRATOS was influenced by reporting guidelines, for more than a decade 
coordinated by the Enhancing the QUAlity and Transparency Of health 
Research (EQUATOR) network and 
is an intellectual child of ISCB (Sauerbrei, Abrahamowicz, le Cessie, 2016).

ISCB News #62

International Biometric Society (IBS)



Biometric Bulletin –
STRATOS inititative has a series with short articles since 3/2017
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Biometric Bulletin 2017(3)
Biometric Bulletin 2022(3)

Each author represents one TG Authors: members of ExCom and chairs of 
the Publication Panel

Sept 2017: introduction of the initiative
Dec 2017 – March 2020: 9 TG articles
June 2020 – Dec 2020: Panels Simulation, Visualisation and Glossary
Since March 2021: updated articles for several TGs, 5y update of

STRATOS, Data quality, Summary of level 1 
material, Open Science

Agreement with the Editor: article series until Dec. 2024



Program

31.08.2023 - ISCB 2023 Milan - Willi Sauerbrei42

• Talks of TGs 1, 2, 4, 9, the new OS panel and some projects
• For other TGs and the simulation panel - short summaries

9:50-10.15 Level 1 guidance on conducting and reporting sensitivity analyses for missing data - Lee K et al. 
for TG1

10.15-10.40 Aims of the new Open Science panel Luijken K et al. for the Open Science panel

• Session 2 (11.00-12.40) 
11.00-11.25 Ongoing research towards state-of-the-art in variable and functional form selection for statistical

models - Heinze Get al. for TG2
11.25-11.50 How to include time-varying exposures prone to measurement error in survival analyses - Proust-

Lima C et al. for TG4
11.50-12.15 Evaluating the impact of covariate measurement error on functional form estimation in regression

modelling - Perperoglou A et al. for TG2 and TG4 
12.15-12-40 Statistical analysis of high-dimensional biomedical data: A gentle introduction to analytical goals, 

common approaches and challenges - Ambrogi F et al. for TG9



Program
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• Session 3 (13.30-15.10) 
13.30-13.55 The slowly changing landscape of predictive modeling in 

biomedicine - Lusa L et al. 
13.55-14.20 Counterfactual prediction for personalized healthcare using

observational data - Van Geloven N et al. for TG6 and TG7 
14.20-14.45 Recommendations to handle patient reported outcome data in 

oncology cancer trials - Le Cessie S et al. on behalf of work package 3 of the SISAQOL-
IMI consortium

14.45-15.10 Comparing quality of life - while alive - between treatment and (external) controls: 
methods for real world analysis in clinical trials - Goetghebeur E et al. on behalf of work
package 3 of the SISAQOL-IMI consortium

• Session 4 (15.30-16.30) 
Panel discussion about the future of STRATOS Chair: Carpenter J (London, UK)



TG3 – Initial data analysis
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BMC Medical Research Methodology 2020

Observational Studies 2018

PLoS ONE Comput Biol 2022

Introducing the Initial Data Analysis 
Topic Group (TG3)
Schmidt CO, Vach W, le Cessie S, Huebner M 
on behalf of STRATOS TG3, 2/2018

Introducing the Initial Data Analysis 
Topic Group (TG3)
le Cessie S, Schmidt CO, Lusa L, Baillie M, 
Huebner M on behalf of TG3 3/2021



TG5 – Study design
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BMJ open 2019

Introducing the Study Design Topic Group (TG5)
Mitchell H. Gail and Suzanne Cadarette, 2/2019



TG6 – Evaluating diagnostic tests and prediction models
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Gynecological Oncology Reports 2016

BMJ 2022

BMC Medicine 2019

BMC Medicine 2019

Progress in the Topic Group on Evaluating 
Diagnostic Tests and Prediction Models (TG6)
Ewout W Steyerberg, Ben Van Calster, 2/2022

Introducing the Topic Group on Evaluating Diagnostic
Tests and Prediction Models (TG6)
Ben Van Calster, Ewout Steyerberg, 1/2020

Annals of Internal Medicine 2023



TG7 – Causal inference
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Statistics in Medicine 2020

Some members are very active in the 
Setting International Standards in Analysing Patient-Reported Outcomes and Quality of Life Endpoints 
(SISAQOL) consortium

talks by Saskia le Cessie and Els Goetghebeur

Introducing the Causal Inference Topic Group (TG7)
Waernbaum I, De Stavola B, Moodie E, le Cessie S, Goetghebeur E on behalf of STRATOS TG7, 4/2018 



TG8 – Survival analysis
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Statistics in Medicine 2020
Joint project with TG6

Introducing the Survival Analysis Topic Group (TG8)
Andersen PK, Abrahamowicz M, Therneau TM on behalf of STRATOS TG8, 3/2019



Simulation Panel (SP) –
Simulations are the key instrument to assess and compare statistical methods
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Biom J 2023

BMJ Open 2020

Biom J 2018

Special Issue in Biom. Journal on
neutral comparison studies

already 19 articles online
(4 of 6 SI editors are STRATOS members)

Education

Introducing the Simulation Panel
Boulesteix AL, Morris T, Sauerbrei W, 
Abrahamowicz M on behalf of the Simulation 
Panel, 2/2020
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Introducing the Simulation Panel
Boulesteix AL, Morris T, Sauerbrei W, Abrahamowicz M 
on behalf of the Simulation Panel, 2/2020

Introducing the Visualisation Panel (SP)
Baillie M, Vandemeulebroecke M on behalf of the 
Visualisation Panel, 3/2020 

Glossary Panel (GP) – Defining common
meaning for statistical terms
Boeker M, Tippmann P, Day S, Huebner M, Sauerbrei 
W on behalf of the Glossary Panel, 4/2020

On the importance of Data Quality 
Assessments and Initial Data Analysis
Schmidt C.O., Heinze G, Lusa L and Huebner M for
the STRATOS initiative 4/2022

Guidance for analysts with limited statistical
knowledge
Heinze G, Boulesteix AL, Dunkler D, Gail M, Lee KJ, 
van Calster B, Wallace M, Sauerbrei W, 1/2023

Introducing the Open Science Panel
Hoffmann S, Luijken K, Sauerbrei W, Shaw P, 
Boulesteix AL, 2/2023 

- short overview from panels

- further papers



Summary 
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• Data and data science becomes more and more important
• Answering questions empirically through data analyses often requires the use 

of complex methodology. It is important to develop suitable approaches; 
needs to be done by experts (Level 3)

• Experienced statisticians (Level 2) need to be supported by suitable 
guidance. There are (too) many approaches (some are useless, but which?) 
available and suitable comparisons are missing

• Better simulation studies are required to assess properties, compare 
approaches and derive evidence based guidance for practice

• Suitable educational material is the key to improve analyses at a broad level
• For practically relevant topics we need greater emphasis on development of 

Level 1 and 2 guidance



TG1 – Missing data
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Journal of Clinical Epidemiology 2021

Introducing the Missing Data topic group (TG1)
Carpenter J, Lee KJ on behalf of STRATOS TG1, 4/2017 

Update on the Missing Data Topic Group (TG1)
Carpenter J, Lee KJ on behalf of TG1, 4/2021



TG2 - Selection of variables and functional forms in multivariable 
analysis
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PLoS ONE 2022

PLoS ONE 2020

Introducing the Topic Group on Selection of Variables and 
Functional Forms in Multivariable Analysis (TG2)
Perperoglou A, Heinze G, Sauerbrei W on behalf of STRATOS 
TG2, 3/2018

Recent activities of the Topic Group on Selection 
of Variables and Functional Forms in Multivariable 
Analysis (TG2)
Heinze G, Perperoglou A, Sauerbrei W on behalf 
of TG2 of STRATOS, 2/2021



TG4 – Measurement error and misclassification
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Significance 2020

Statistics in Medicine 2020 Statistics in Medicine 2020 

Epidemiologic analyses with error-prone exposures: 
review of current practice and recommendations
Shaw PA, Deffner V, Keogh R, Tooze JA, Dodd KW, Küchenhoff H, 
Kipnis V, Freedman LS on behalf of Measurement Error and 
Misclassification Topic Group (TG4) of the STRATOS Initiative (2018)

Annals of epidemiology 28 (11): 821–828. 



TG9 
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BMC Medicine 2023

Introducing the High-dimensional Data topic 
group (TG9)
McShane L, Rahnenführer J on behalf of STRATOS TG9 1/2019
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