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An atypical career path: from engineering and 
bioinformatics to social security physician in a 

health insurance fund



Before PhD

• Master in Electrical Engineering, microelectronics (1992)

• Medical Doctor (1998)
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Microarrays: algorithms for knowledge discovery in 
oncology and molecular biology
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Microarrays: algorithms for knowledge discovery in 
oncology and molecular biology
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Microarrays: algorithms for knowledge discovery in 
oncology and molecular biology
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Post-doc



After PhD: CM – Health Insurance Fund 
Social Security Physician

• Health insurance fund: Main tasks:

• Health insurance implementation
• Insurance: obligatory vs supplementary vs free
• Reimbursements of health care vs benefits during incapacity for work

• Co-manager
• Member in different agencies, commissions, … (NIDHI(RIZIV), KCE, …)
• Actively involved in negotiations concerning reimbursement rates
• Spokesperson for and representation of patients

• Sickness Funds law 1990
• Goal: to promote the physical, psychological and social well-being – without profit seeking

• Development of projects to promote a healthy lifestyle
• To give information and advise to our members concerning their health
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Big data – Resource use data
Datawarehouse (Oracle®) @ CM

3 types of data:

1. Resource use data
• Reimbursement drugs, hospitalisations, medical acts, visits, physical therapy, …

• Very detailed, based on “nomenclature” codes (one number for each type of medical act) + information about: patient, date, health 
care professional, prescriber, place (hospital), price, …

• Direct clinical information is not available – only indirect (proxies)

2. Member data
• Age, sex, address, social status (employee, independent, out of work, disabled, …), date of death, …

3. Auxiliary tables
• Additional enrichment of data (e.g., for drugs: active ingredient, manufacturer, dose, price,  number of units/box, …)

For CM in 2021: 
• 4.6 million members (40% market share in Belgium)

• 725 million records resource use data

• 14,5 billion euro health care reimbursements
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Big data – Resource use data
Research with clinical or societal impact

• Observational studies: e.g., Retrospective cohort studies 

• Cost effectiveness studies (e.g., vaccins)

• Identification of subpopulations

• Comprehensive data sets

• Ad hoc
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Big data – Resource use data
Detection of fraud and waste

• Specific signals from the field: suspect case
• Ad hoc exploration in our database
-> Predictive modelling through semi-supervised techniques

• Anomaly detection
• Straightforward: Univariate outlier/anomaly detection 

• e.g., screening for regional “major consumers”

• More advanced, e.g., multivariate outlier/anomaly detection, kernel methods, cluster analysis 
…

• Results NOT guaranteed
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Detection of fraud and waste
Master thesis + PhD (Promotor bdm)
• Master thesis (Joachim Jacobs - 2007): Datamining in health insurance: drug 

presciptions by family physicians

-> Conclusions :
• No real clusters only individual outliers, in most cases a consequence of specialization or 

specific subpopulation of a specific physician
• Clear relation between gender and prescription profile

• PhD Hannes De Meulemeester: Detection of Fraud and Overconsumption in 
Healthcare

• Validation of algorithms expected after the summer
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Big data – Resource use data
Observational studies - retrospective cohort studies 

• Observational studies: e.g., Retrospective cohort studies 
• Comparison of cohort with and without specific medication

• Large sample sizes

• Long follow-up possible

• Matched controls: age, sex, social status, region, comorbidity (if proxy available)

• Outcome: survival available
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Observational studies - retrospective cohort studies
PhD (Promotor bdm)
• PhD thesis (Marc Claesen): Machine learning on Belgian health expenditure 

data: Data-driven screening for type 2 diabetes

• Chapter 2: Mortality in individuals treated with glucose lowering agents: a large, controlled 
cohort study
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PhD Marc Claesen
Clinical applications – predictions for individuals
• Predict who will need antidiabetics in the future (risk prediction for (Type 2) 

diabetes) using resource data
• Scientific POC: prediction of individual clinical outcome using resource use data
• Semi-supervised learning: modelling based on positive and unlabeled data
• Results (74.9% - 76.8% AUC) comparable with state-of-the-art screening tools (with clinical 

data)
• Germany: 75% - 83%, Holland: 74%, Netherlands: 72% - 87%

• No operational use! Performance, legal and ethical issues need to be evaluated first, e.g.,
• No prospective validation in real life – No HTA
• Model performance is not perfect

• False positives -> overmedicalization
• False negatives -> unwarranted sense of security

• Only use after explicit demand
• CM is a social insurer (>< private insurer): no risk selection
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Research Department: Domains
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Mental health

Incapacity for work

Substitute income

Accessibility

Positive health

End of life and palliative care

Budget healthcare

Chronic diseases

Drugs

Hospitals, quality and cost of care

Covid

Health inequalities

Social security

Prevention



Representation CM: data/science/EBM … policy
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Miscellaneous: Insurance Medicine - EBM

• Physician specialist in insurance medicine and medical expertise

• Visiting professor Department of Public Health and Primary Care (Insurance 
Medicine)

• Training in Evidence-based Health Care and research methodology
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