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Years I ago a colleague asked me for advice about a modeling 

problem 

They conducted a logistic regression analysis with three variables and 

65 observations. 

The results table looked strange.  

They suspected a “hidden separation problem”  and wondered if our 

correction to it (Heinze&Schemper, StatMed 2002) would help. 
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This was their model (maximum likelihood logistic regression): 
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A closer look at the data revealed the following distributions of the independent 

variables: 

 

 

 

 

 

The histograms do not indicate any highly influential points 

Correlation coefficients between variables were 0.30, -0.33, -0.24 
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The odds ratio estimates referred to differences of 1 unit in each explanatory 

variable, but the ranges were very different. 

A 1-unit difference means more than the data range for variable B,  

but only a little fraction of the ranges for age and T. 

Therefore, odds ratios should be defined for meaningful differences,  

e.g., for 10 years of age, 100 units of T and 0.01 units of B. 
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Huebner et al (2018) defined a framework of IDA consisting of six steps: 

 

 

 

 

 

 

 

Here we concentrate on some aspects relevant for regression modeling. 
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IDA Why is this of interest? 

Univariate 

distribution of each 

variable 

• To describe the patient population  

(to whom does the model apply) 

• To support later decisions in modeling (e.g. collapsing 

categories, how many df for a variable) 

• To interpret regression coefficients  

(do we need to rescale them) 

• To identify potential robustness issues 

 

Associations 

between variables 

• To learn about bivariate or higher-order distributions 

(interactions relevant?) 

• To support later decisions in modeling 

• To support interpretation of results of modeling 

• To judge the need for later choices of data reduction methods 

Missing data • To inform about the relevance of missing information 

• To decide on a proper strategy to handle missing values 



Data screening 
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• to examine data properties while not touching the research 

question 

• may affect the presentation and the interpretation,  

• or may lead to changes in the statistical analysis plan 

 

 Have you reported 
IDA in your paper? 

• IDA reporting sparse or selective 

• Information on IDA can be found in all 

sections of a paper 

• Distinctions between pre-planned and 

IDA-driven decisions unclear 

• Incomplete reporting: 

• uncommented characteristics of 

participants  

• incomplete information on 

missingness  

• no information about associations 

 

 

TG3 conducted a systematic review 

of the reporting practice of IDA. 

BMC Med Res 2019 



IDA induces changes to the analysis plan 
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Example for IDA in regression modeling 
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Scope: continuous or binary outcome -> longitudinal, see presentation by Lara Lusa 

Step 1: Specify a statistical analysis plan  

Step 2: Perform IDA 

Step 3: Evaluate impact of IDA on presentation, interpretation, and analysis plan 

Example: Fit a prognostic prediction model of early death after traumatic 

bleeding similar to the one proposed by Perel et al (BMJ 2012) for the data  

CRASH-2 (Clinical Randomisation of an Antifibrinolytic in Significant Haemorrhage)  

Outcome: Early death (binary) 

Variables: age, sex, systolic blood pressure, heart rate, respiratory rate, Glasgow 

coma score, central capillary refill time, hours since injury, type of injury 

 

 

 

 



IDA discoveries 

Regression without regrets 

Marianne Huebner, Georg Heinze and Mark Baillie 

12 

Respiratory rate, central capillary refill time, hours since injury 

– some highly influential points: keep, drop, winsorize? 

 



IDA discoveries 
Glasgow coma scale, 15 (highest value) 

>50%:  quadratic form? 
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Digit preferences: measurement error?  

More frequent in cases with immediate 

death?  



IDA discoveries 
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• Outside inclusion criteria: 

• Age = 1 year:  N=1 

• Age < 16 years: N=6 

• Missing value patterns:  

• mostly independently missing values, <5% 

• Number of cases with event:  

• 3076 (15%) 

• does it justify intended analysis? 

 

 



IDA reporting in Perel et al. BMJ 2012; 345 
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• “Type of injury had three categories—penetrating, blunt, or blunt and penetrating—

but we analysed it as ‘penetrating’ or ‘blunt and penetrating.’” 

• “The [Crash-2] trial included 20 127 trauma patients.” 

• “[Crash-2] Few data were missing for all the variables.”  (missingness not reported 

in paper)                  see poster on REMARK profile by Willi Sauerbrei 

• “For the validation in the TARN dataset, we did multiple imputations to substitute 

the missing values of the predictors”  

(missingness patterns not reported in paper) 

• “We made the categories by considering clinical and  

statistical criteria.”  

(categorization of age, Glasgow CS, SBP) 



IDA workflow 
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 https://bailliem.github.io/ida-regression-private/ 

 

 

https://bailliem.github.io/ida-regression-private/
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… we are ready to perform the main analysis. 

 

 

 

 

 

 

(As this is a talk about IDA and not about prediction modeling, 

it will be reported elsewhere. ) 

S. Stallone, 1993, Cliffhanger 
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 IDA takes time and planning 

• BUT: finding problems after modeling takes MORE time and  

may miss issues (not systematic) 

• Help: code and workflow  

 IDA needs to be reported: Suggestions in Huebner et al, BMC Med Res 2020 

IDA is the foundation for modeling: presentation, 

checking expectations, interpretation, model decisions 

Discussion: Does the IDA principle of “Not touching the research question“ hold up? 

(e.g not correlating outcome with independent variables) 

• There is MUCH you can do without touching the research question! 

• Avoid data snooping with non-transparent impact on results and conclusion 

• BUT: It may be needed to for some modeling decisions. 
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