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The STRATOS initiative (https://www.stratos-initiative.org/en.), launched in 2013 at the annual 

meeting of the International Society for Clinical Biostatistics (ISCB), aims to provide accessible, 

evidence-based guidance for key topics in the design and analysis of observational studies. 

Guidance is intended for applied statisticians and other data analysts with varying levels of 

statistical expertise and experience. While the primary focus is on health sciences research, the 

content is also applicable in other empirical sciences. 

Currently, the STRATOS initiative comprises nine topic groups (TGs) and ten cross-cutting panels 

coordinating the activities of the initiative and working on issues common to all TG’s. By the end 

of 2024 STRATOS has published 34 articles. In 2017, STRATOS was invited to publish short 

articles in the Biometrical Bulletin, the newsletter of the International Biometric Society (IBS).  

Thirty published articles provide an overview of the work and progress of the initiative. In this talk 

we will discuss some of the topics and recent progress.  
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Background: Following the outbreak of the Covid-19 pandemic, the scientific community rapidly 

developed models to predict health outcomes. The Strengthening Analytical Thinking for 

Observational Studies (STRATOS) initiative's Topic Group 2 (TG2) ‘selection of variables and 

functional forms in multivariable analysis’ has initiated a review of the variable and functional form 

selection techniques used in these publications. It builds on an existing work by Wynants et al. 

(2020) but focuses on selection approaches. TG2 members hypothesised that, during the health 

crisis, researchers relied on methods that they considered trustworthy and robust. Therefore, 

these models provide a valuable opportunity to examine which methods are currently used to 

select variables and functional forms. 

Method: A detailed study protocol was developed, including information on the objectives, 

eligibility criteria, the procedure for identifying a paper's primary model, and an overview of the 

data extraction process. On this basis, a structured questionnaire was designed to collect detailed 

information about the modelling strategy and its suitability confirmed by a pilot study. Both 

documents were approved by TG2 members and registered at the Open Science Framework 

(https://osf.io/2afuz/) prior to the review process. Articles that had been systematically identified 

by Wynants et al. (2020) were re-reviewed by 20 independent statistical reviewers. Two reviewers 

extracted data from each article and resolved discrepancies by consensus. The main interest was 

in the modelling steps involved in selecting variables, interactions, and functional forms, but 

descriptive statistics, reported model features, and implementation details were also extracted. 

Results: Data from 181 regression-based prediction models covering linear, logistic, and time-to-

event models were extracted. Considerable variability in model selection approaches was 

observed, with researchers often combining multiple statistical methods. Unidimensional 

approaches were frequently combined with multidimensional techniques without clear rationale. 

Variable selection during multivariable outcome modelling was commonly performed using p-

values, backward elimination, or the Least Absolute Shrinkage and Selection Operator (LASSO). 

Interaction effects and non-linear relationships were rarely considered. If done, splines or 

multivariable fractional polynomials were used for the latter. Confidence intervals for model 

coefficients were given in many papers, but the additional uncertainty introduced by model 

selection was generally ignored. Information on descriptive statistics was generally adequate, 

while information on statistical modelling required to replicate the results was regularly insufficient. 

Analysis code that could clarify these aspects was almost never provided. Notably, the limited 

existing best practice recommendations for modelling were rarely referenced. 

Discussion: The review shows a broad reliance on ad-hoc modeling strategies combining 

relatively simple but commonly used modelling strategies, with sub-optimal properties. This 

underlines the need for efforts to raise awareness of recommended modelling strategies and the 

importance of increased training with tutorials and examples. To improve reproducibility, a 

stronger emphasis on sharing of analysis code could be beneficial. Journals could play a crucial 

role in these aspects by promoting adherence to reporting guidelines. In addition to a 

comprehensive summary of model selection techniques used in practice, the talk will cover 

examples of hard-to-comprehend descriptions of statistical methods that illustrate our 

experiences. 
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This talk introduces the works of STRATOS Topic Group 3 (TG3) on Initial Data Analysis (IDA), 

which aims to establish reliable understanding of study data in pursuit of responsible statistical 

analyses. Unfortunately, the importance of IDA is still not fully recognized by many principal 

investigators, analysts, and funding agencies. It deals with all assessment and curation steps 

undertaken prior to the main data analysis (MDA). Failing to properly understand data properties, 

data provenance, and their potential impact on research objectives and analytical choices before 

conducting the MDA may lead to the use of inappropriate statistical methods and false 

conclusions. Therefore, TG3 has addressed IDA from a range of perspectives. First, we 

developed a framework on the building blocks of IDA (1), distinguishing six steps in its workflow: 

metadata setup, data cleaning, data screening, initial data reporting, refining and updating the 

analysis plan, and reporting IDA in research papers. A subsequent systematic review showed 

how current research papers fail to sufficiently report IDA (2), thus indicating the need for 

improved guidance on how to conduct and report IDA. As a result, best practice examples in the 

context of regression-type analyses with cross-sectional and longitudinal data have been 

developed (3, 4).  Often IDA takes considerable time and resources, an important challenge for 

analysts. How to prepare and conduct a potentially wide scope of data assessments, related data 

quality checks (5), and how to draw appropriate conclusions must be carefully planned. Thus, IDA 

should also be incorporated into statistical analysis plans (SAPs). TG3’s latest efforts focus on 

integrating IDA into SAPs to enhance transparency and reproducibility of statistical analyses. 
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