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Aims and scope of Initial Data Analysis (IDA) 

IDA aims to  

• provide a data set and reliable findings on this data set 

• enable researchers to work with this data set and answer 
their research questions in a responsible manner,  

• minimize the risk of producing misleading results and 
interpretations 
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1. Metadata setup: background information to properly 
conduct all following IDA steps.  
– Labels, data dictionary, study protocol, information sources 

2. Data cleaning: identify and correct data errors.  
3. Data screening: exploring data properties that may 

affect future analysis and interpretation.  
4. Initial data reporting: document insights from previous 

steps for researchers who will work with the data.  
5. Refining and updating the analysis plan  
6. Reporting IDA in research papers 
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IDA steps in the research workflow 
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IDA steps in the research workflow  

IDA typically takes place between the end of the data 
collection/entry and start of statistical analyses in which 
research questions are addressed. 

Ideally, IDA should be performed during ongoing data 
collections to detect data issues as early as possible. 

IDA should refrain from touching research questions.  



IDA- Topics 

• Data integrity 

• Data inconsistencies 

• Compliance of data with study design 

• Compliance of data with population properties 

• Missing data (unit, item; missing variables; missing mechanisms) 

• Association between variables 
– higher / lower correlations than expected 

• (Joint-) Distributions / unexpected heterogeneity / measurement error 
– Outliers, suspicious values 

– Centres, observers, devices, treatment providers 

– Nondifferential error, differential error 

– Individual trajectories / carry over effects… 

• Compliance between data properties and proposed statistical methods 

 



IDA- Topics 

• Data integrity 

• Data inconsistencies 

• Compliance of data with study design 

• Sampling issues 

• Missing data (missing values, missing units, patterns of missing) 

• Association between variables 
– higher / lower correlations than expected 

• (Joint-) Distributions / unexpected heterogeneity / measurement error 
– Outliers, suspicious values 

– Centres, observers, devices, treatment providers 

– Nondifferential error, differential error 

– Individual trajectories … 

• Compliance between data properties and proposed statistical methods 

Data Cleaning 

Data Screening 



Areas of discussion… 

• Defining the IDA steps 
– Metadata concept 
– Demarcation data cleaning vs. data screening 
– Refining and updating statistical analysis plan 

• Methodology and reporting 
– Appropriate / efficient setup of IDA analyses 
– checklists and suggestions for adequate tools/techniques 

• Organizational aspects 
– IDA Team vs. analysis team 
– Manual vs. automated processses 
– IDA as part of data monitoring 
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Implementation example: SHIP 

Huebner, Cessie, Schmidt, Vach et al.  2018 Obs. Studies  
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How should metadata be organized? 

Richter et al. Metadata in SHIP data quality monitoring  2018 submitted 

…… 
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Implementation example: SHIP 

Werner et al.  2016 KSFE 
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Implementation example: SHIP 

Huebner, Cessie, Schmidt, Vach et al.  2018 Obs. Studies  
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Implementation example: SHIP 

Huebner, Cessie, Schmidt, Vach et al.  2018 Obs. Studies  

Vorführender
Präsentationsnotizen
Box



Some issues to think about in IDA 

1. Efficient IDA begins at the start, not at the end of a study 

2. Efficient background IT infrastructure mandatory 
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Projects and papers 

• Review about reporting IDA in research papers 

• Paper on IDA prior to fitting a regression model 

• Guidance for Data Screening 

• Paper on graphical tools 

• “Real life IDA examples” 

• Standards and tools for data quality assessments 
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Review IDA reporting 

Aim: to describe current practice of IDA reporting 
in observational studies  
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Review IDA reporting – Article selection 

Each paper reviewed by two people 



• Ten papers (40%) included a statement about data 
cleaning 
 

• Most statements were rather generic, e.g “Clinically 
improbable laboratory values were removed.”  
 

• Some papers provide details in supplements 
 

• One paper included the computer code used for data 
cleaning in the Supplement  
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Review IDA reporting – data cleaning 
 



• All papers give summary of non outcome and outcome 
variables 
– Most often in results 
– In Tables and text 

• Missing values often reported (> 75%)  
• Study flow/missing units often reported 
• Transformations of non outcome variables mentioned in 

10 papers (most often categorisation)  
 
 
 

23 

Review IDA reporting -  Data screening 
 



• Categories were grouped or numerical variables were 
categorized 
– Because few women were underweight (1.2%), we combined 

underweight with normal BMI (normal/underweight) and 
performed a sensitivity analysis excluding the underweight group.”  

– “patients had Hospital Frailty Risk Scores ranging from 0 to 99, 
but this was heavily skewed to the right” 3 categories 

• Change of inclusion criteria 
– Exclude centers with bad data quality 
– Exclude centers with few events 

• Dealing with missing data 
–  complete case analysis/imputation 
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Review IDA reporting  - Change in analysis plan 
 



1. Information on IDA is sparse.  
– Relevant findings and subsequent decisions should be reported 

2. Information on IDA can be found in all sections of a 
paper.   
– IDA methodology to be described in Methods;  
– IDA results to be described in Methods or Results;  
– Impact of IDA on interpretation discussed in discussion.  

3. Distinction between pre-planned decisions and IDA-
driven decisions are unclear.   

4. Characteristics of participants are listed without 
comments.    

5. Reporting on missingness is often incomplete.  
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Review IDA reporting- Discussion 



More in: 
• Huebner, le Cessie, Schmidt, Vach et al.  2018 Obs. 

Studies  
• Biometric Bulletin 

 
IDA in teaching 

 
website 
• https://www.stratosida.org/home 
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IDA- Finishing remarks 

https://www.stratosida.org/home


Key output elements of IDA  
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