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MASTER “PUBLIC HEALTH DATA SCIENCE” 

 
All Teaching Units are presented with the details of the 

courses and respective instructors. 
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Teaching Unit Description – Master of Public Health 

 
Course title: BAS101 - Basics 
Track: Public Health Data Science 
Semesters: 3 
TU Coordinator: Anaïs Rouanet 
ECTS Credits: 6 
Compulsory / Optional: Compulsory 
Language of instruction: English 
 
Prerequisites:  

• Undergraduate education in statistics, epidemiology or medical informatics 
• Introductory statistics & basics of R programming  
• Algorithmics 
• Relational database design and implementation 
• Study design and conduct   
• Clinical epidemiology 

 
Objectives/Skills:  
 
Learning Objectives:  

What students are expected to know and be able to do by the end of the course   
• To provide students with basic knowledge and practical skills in essential tools for health 

data analytics 
• To equip students with the necessary basic tools for the other Teaching Units in the 

program 
 

Skills:  
Upon completion of this course, students will be able to: 

• Know how to use and understand scientific literature 
• Understand the need for modelling: derive appropriate experiment and modelling to 

answer a research question (problem first methodology) Know basics in statistical 
methodologies 

• Know the core principles of Epidemiological science 
• Have a working knowledge of current data legislation  
• Know basics in data-base design 
• Know basics in object-oriented programming 
• Know the tools for communicable & reproducible data science 
 

Course Content:  
Brief overview of the program using bullet points 

• Biostatistics: experimental design, probabilistic modeling, maximum likelihood 
estimation 

• Medical informatics: database design, notion of object-oriented programming, unixshell, 
networks, Docker 

• Epidemiology: causality principles, reproducible science  
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Detailed syllabus / calendar 

 
Student 
Hours 

*Teaching Type 
(CM, TD,CI) 

Topic Instructors 

3 + 3  CI Core principles of epidemiology Rodolphe Thiébaut 
Arthur Hughes 

3 CM Principles of clinical trials Laurent Billot 
3 CM Introduction to Epidemiology Bruno Ledergerber 

3 + 3 CM, TD Unix shell, network & Docker ATER 
3 + 3 + 3 CM, TD, CI Notion of object-oriented programming ATER 
3 + 3 + 3 

+ 3 
CI, TD, CI Database design Fleur Mougin 

3 + 3 TD Parallel programming & reproductible science Boris Hejblum 
2 TD (online) Basics of digital health communication Ilaria Montagni 
2 TD (online) Data legislation Carlo Botrugno 

3 + 3 + 3 CI, TD Core principles of biostatistics 
 

Ahmadou Alioum 
Anaïs Rouanet 

3 + 3+ 3 CI, TD Regression modeling Anaïs Rouanet 
3  CM Intro to machine learning Corentin Segalas 
3 CM Intro to Machine learning - Random Forests and 

Penalization 
Corentin Segalas 

3 CI Modeling strategies for the analysis of 
epidemiologic data 

Ahmadou Alioum 
 

3 TD Introduction to machine learning - Neuron networks Ariel Guerra-Adames 
*CM: Lecture, TD: Tutorial; CI: Integrated Course; Other: Specify ** Do not fill in if there is no split **  
 
Teaching Methods and Procedures 
Main courses, flipped classrooms and exercises 
Assessment Methods and Procedures 
Project (analysis and report writing) 

 

List of teachers/lecturers 

Name Qualifications* Institution / Organization  hours 

THIEBAUT Rodolphe MD, PhD Bordeaux Population Health, Isped 3 

ATER Doctorate Bordeaux Population Health, Isped 15 

LEDERBERGER Bruno Researcher University of Zurich 3 

HUGHES Arthur Doctorate Bordeaux Population Health, Isped 6 

BILLOT Laurent Professor UNSW Sydney 3 

MOUGIN Fleur PU Bordeaux Population Health, Isped 12 

HEJBLUM Boris Inserm Researcher Bordeaux Population Health 6 

ROUANET Anaïs Teacher-Researcher Bordeaux Population Health, Isped 15 

MONTAGNI Ilaria Teacher-Researcher Bordeaux Population Health, Isped 2 

BOTRUGNO Carlo Post-doctorate Università di Firenze  2 

ALIOUM Ahmadou PU Bordeaux Population Health, Isped 6 

SEGALAS Corenthin Post-doctorate Bordeaux Population Health, Isped 6 

GUERRA ADAMES Ariel PhD student  Bordeaux Population Health 3 

* Last diploma obtained: Doctorate, Master, professional (field-number of years of experience) etc.  
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Teaching Unit Description – Master of Public Health 
 
Title : DIG103 – Digital Cohorts 
Track : Public Health Data Science 
Semester : 3 
TU coordinator(s) : Karen Leffondré 
ECTS credits : 3 
Compulsory / optional : obligatoire 
Language of instruction : anglais 

Prerequisites:  
• Fundamentals of statistics and epidemiology.  
• Statistical concepts compulsory in basic tools: Regression methods: maximum likelihood 

estimation, modelling of the different types of covariate (continuous, qualitative), concept 
of adjustment, statistical inference on regression parameters (confidence interval, 
hypothesis testing), investigation of effect modification using interaction terms. 

• Epidemiological concepts compulsory in basic tools: Introduction the most common types 
of epidemiological study designs (experimental, cross-sectional, cohort, case-control). 

• Introduction to bias (selection, information, confounding) and effect modification. 
• Differences between measures of health status (prevalence, incidence, risk) and 

association (risk ratio, rate ratio, odds ratio). 
 

Objectives / Skills: What the student is expected to know and be able to do by the end of the 
course unit 

• Characterize the design of digital cohorts 
• Describe issues in digital cohorts 
• Define, identify, and discuss bias in a digital cohort 
• Conduct a survival analysis using standard methods (Kaplan-Meier and Aalen-Johansen 

estimators, Cox model) and the R software 
• Conduct a longitudinal data analysis using standard linear mixed models and the R 

software 
• Develop and evaluate the performance of prediction models 
• Implement a communication strategy for cohort recruitment 
• Demonstrate some familiarity with fundamental concepts in causal inference 
• Conduct critical appraisals of published epidemiological studies based on digital cohorts 

 
Content  

• Principles of digital cohort studies 
• Statistical analysis of cohort data: survival analysis, predictive analysis, and mixed models 
• Communication strategies for digital cohorts 
• Causal inference: Mendelian randomization, target trial emulation, negative controls 
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Detailed syllabus / calendar 
 

Students 
hours 

*Teaching Type 
(CM, TD,CI) 

Topic Lecturers 

9 6h CM, 3h TD Principles of Digital Cohort Studies Christophe Tzourio 
Rodolphe Thiébaut 

2 CM Digital Epidemiology Aurélie Fischer 
15 9h CM, 6h TD Survival analysis Karen Leffondré 

Blondy Kayembe 
Mulumba 

9 9h CI  Predictive analysis Anais Rouanet 
9 3h CM, 6h TD Mixed models Rodolphe Thiébaut 
3 TD Communication strategies for Digital Cohorts Ilaria Montagni 
6 CM, TD Introduction to causal inference Carolina Borges 

*CM: Lecture, TD: Tutorial; CI: Integrated Course; Other: Specify ** Do not fill in if there is no split ** 

 
Teaching methods and learning modalities: 
Main lectures, in-class exercises, document reading 
Assessment methods and evaluation criteria: 
Individual final written exam on the whole contents addressed in the course classes (70%)  
Production of a video based on the critical reading of scientific articles (30%) 

 

List of instructors / lecturers 

Name Qualifications* Institution / Organization  Hours 

BORGES Carolina PhD University of Bristol (UK), Bristol Medical 
School 

6 

FISHER Aurélie MSc Luxembourg Institute of Health 2 

LEFFONDRÉ Karen PhD Bordeaux Population Health, Isped 9 

MONTAGNI Ilaria PhD Bordeaux Population Health, Isped 3 

MULUMBA Blondy Kayembe MD, MSc Bordeaux Population Health, Isped 6 

ROUANET Anaïs PhD Bordeaux Population Health, Isped 9 

THIEBAUT Rodolphe  MD, PhD Bordeaux Population Health, Isped 12 

TZOURIO Christophe MD, PhD Bordeaux Population Health 6 

 
Reference list  
• Andersen PG et al. Analysis of time-to-event for observational studies: Guidance to the use of intensity models. Stat 

Med 2021;40:185-211. DOI: 10.1002/sim.8757 
• Andersen PG et al. Competing risks in epidemiology: possibilities and pitfalls. Int J Epidemiol 2012;41:861-70. DOI: 

10.1093/ije/dyr213 
• Commenges D, Jacqmin-Gadda H. Dynamical Biostatistical Models. CRC Press, 2015. DOI:10.1201/b19109.  
• Lash TL, VanderWeele TJ, Haneuse S, Rothman KJ. Modern Epidemiology. 4th ed. Lippincott Williams and Wilkins, 

2021. ISBN-13: 9781451193282. Available at ISPED library. 
• Vandenbroucke JP et al. Strengthening the reporting of Observational Studies in Epidemiology (STROBE): Explanation 

and Elaboration. Ann Intern Med 2007; 147(8):W163-94. DOI: 10.7326/0003-4819-147-8-200710160-00010-w1 
• Verbeke G, Molenberghs G. Linear mixed models for longitudinal data. Springer-Verlag, New-York, 2000, 568 pages. 

ISBN 978-1-4419-0299-3 
• Hayden JA et al. Evaluation of the quality of prognostic studies in systematic reviews. Ann Intern Med 2006;144:427-37 
• Hayden JA, et al. Assessing Bias in Studies of Prognostic Factors. Ann Intern Med 2013;158:280-286. 

 

https://doi.org/10.1002/sim.8757
https://doi.org/10.1093/ije/dyr213
https://doi.org/10.1093/ije/dyr213
https://doi.org/10.1093/ije/dyr213
https://doi.org/10.1201/b19109
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Teaching Unit Description – Master of Public Health 

 

Title: EHD – Electronic Health Data 
Track : Public Health Data Science 
Semester : 3 
TU coordinators : Frantz Thiessard / Antoine Pariente 
ECTS credits : 6 
Compulsory / optional : compulsory 
Language of instruction: english 
Prerequisites: Undergraduate education in statistics and epidemiology 

 

Objectives / Skills: What the student is expected to know and be able to do by the end of the course unit 
 
Objectives: 
What students are expected to know and be able to do by the end of the course   

• To give to students the abilities needed to conceptualize, manage, analyze and communicate through 
health research performed from Electronic Health Records (EHR) and medico-administrative 
databases (MA-DBs) 

 
Skills: 

Upon completion of this course, students will be able to: 
• Appraise the potentialities and limitations of specific Electronic Health Records (EHR) and medico-

administrative databases (MA-DBs) (including potentialities and limitations relating to access 
authorizations) 

• Identify, owing to these potentialities and limitations, the most appropriate study designs and 
methods for the investigation of a research question 

• Master the process of elaborating a data management plan for the construction of the study datasets 
from the HER and MA-DBs 

• Identify the statistical/informatics/epidemiologic/ data management skills needed for the conduct of 
specific studies from EHRs and MA-DBs 

• Interpret and evaluate the results of a study from EHRs and MA-DBs 
• Communicate through reports and talks the results of studies performed using EHRs and MA-DBs 

 
Course Content:  

Brief overview of the program using bullet points 
• Data secondary use 
• Terminolgy 
• NLP 
• Visualisation  
• Data integration 
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Detailed syllabus / calendar 

Student 
Hours 

*Teaching Type 
(CM, TD,CI) 

Topic Instructors 

3 + 3 CM, TD Terminology Fleur Mougin 
3 + 3 + 3 CI Project Antoine Pariente 

Frantz Thiessard 
3 CM Data secondary use Vianney Jouhet 
3 + 3 CI, TD Presentation of existing data sources Frantz Thiessard 
3 + 3 TD From research question to research 

protocol to data set  
Antoine Pariente 
 

3 CM Data integration Bruno Thiao-Layel 
3 + 3 + 3 CM, TD ETL / Data warehouse systems Vianney Jouhet 
3 CM Visualization of MADBs, and EHRs data Sébastien Cossin 

Frantz Thiessard 
3 + 3 CI, TD How to deal with missing information: 

advanced study designs 
Antoine Pariente 

3 + 3 CI, TD How to deal with missing information: 
advanced statistical methods 

Antoine Pariente 
Julien Bezin 
Marta Avalos 

 
*CM: Lecture, TD: Tutorial; CI: Integrated Course; Other: Specify   
 

  
Teaching Methods and Procedures 
Flipped classrooms, integrated courses, face-to-face lectures, exercises. 

Assessment Methods and Procedures 
Group projects: oral presentation, analysis, written report. 

   

List of teachers/lecturers 

Name Qualifications* Institution / Organization  hours 

MOUGIN Fleur PU Bordeaux Population Health, Isped 6 

PARIENTE Antoine PU-PH Bordeaux Population Health 24 

THIESSARD Frantz MCU Bordeaux Population Health, Isped 18 

JOUHET Vianney PH CHU 12 

 Ater Bordeaux Population Health, Isped 3 

COSSIN AHU CHU 3 

BEZIN Julien MCU-PH Bordeaux Population Health 3 

AVALOS Marta MCU Bordeaux Population Health, Isped 3 

* Last diploma obtained: Doctorate, Master, professional (field-number of years of experience) etc.  
 
Reference List 
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Teaching Unit Description – Master of Public Health 

Title: OMI102 – Omics 
Track: Public Health Data Science 
Semester: 3 
TU coordinator(s): Laura Richert, Boris Hejblum 
ECTS credits: 6 
Compulsory / Optional: Compulsory 
Language of instruction: English 
Prerequisites: Undergraduate education in statistics and epidemiology 

 

Objectives / Skills: What the student is expected to know and be able to do by the end of the course unit 
 

Objectives: 

- To give to students the abilities needed to conceptualize, manage, analyze and communicate clinical 

studies that integrate high dimensional data. 

Skills: 

A l’issue de l’UE, les étudiants seront capables de : 

• To formulate hypotheses and research questions of a clinical study according to the scientific 

literature 

• To propose a design to answer a scientific question according to the context 

• To manage omics data and ontologies 

• To choose and use the most appropriate statistical methods to describe and analyse high dimensional 

data in the context of clinical studies 

• To interpret and evaluate the results of omics data in a clinical study 

• To communicate through reports and talks the omics results of clinical studies 

 

Content 

• Introduction to Omics data 

• Data‐management and dataware house systems 

• Genomics data: generation, management and analysis 

• Gene and gene set annotations 

• Tests multiplicity 

• Analysis tools for high dimensional data 

• Principle of genome‐wide association studies 

• Project  
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Detailed syllabus / calendar 
 

Number 
of hours 
per 
studiant 

Type of teaching 
(CM, TD, CI)* 

Topic  Instructors / 
lecturers 

3  CM  Introduction to Omics  Laura Richert 

3 + 3  CM, TD  Genomics data: generation, management and analysis  Boris Hejblum 
Arthur Hughes 

3 +3   CM  Data management and dataware house systems (e.g 
Labkey server) 

Gayo Diallo 
+ xxx 

3  CM  Gene and gene set annotations  Fleur Mougin 
Patricia Thébault 

3 + 3  CM, TD  Descriptive analysis tools for high dimensional data 
(PCA, PLS) 

Boris Hejblum 
Arthur Hughes 

9 +3  CI, TD  Project  Laura Richert 
Fleur Mougin 
Boris Hejblum 
Arthur Hughes 

3  CM  Test multiplicity  Boris Hejblum 

3+3  CM, TD  Principles of genome‐wide association studies  Aniket Mishra 

 
*CM : cours magistral, TD : travaux dirigés ; CI : cours intégré ; Autres : préciser 

  
Teaching methods and learning modalities: 
Main courses, exercises and projects 

Assessment methods and evaluation criteria: 
Project (analysis, report writing)  

   

List of instructors / lecturers 

List of instructors / lecturers  List of instructors / lecturers  List of instructors / lecturers  Number of 
hours 

RICHERT Laura  PU‐PH  Bordeaux Population Health,   9 

HEJBLUM Boris  Chercheur Inserm  Bordeaux Population Health  9 

DIALLO Gayo  MCF  Bordeaux Population Health,   3 

MOUGIN Fleur  PU  Bordeaux Population Health,   9 

THEBAULT   Associate Professor  LaBRI  3 

HUGHES  PhD student  Bordeaux Population Health  18 

DEBETTE  PU‐PH  Bordeaux Population Health  3 

MISHRA  Post‐doctorant  Bordeaux Population Health  3 

xxx       

 

Reference list  
1. Rothman KJ, Greenland S, Lash TL. Modern Epidemiology. 3rd ed. Philadelphia, PA: Lippincott Williams & Wilkins, 

2008. 

2. Verbeke G and Molenberghs G Linear mixed models in practice. A SAS‐oriented approach. Springer 

3. Hayden JA et al. Evaluation of the quality of prognostic studies in systematic reviews. Ann Intern Med 2006;144:427‐37 

4. Hayden JA, et al. Assessing Bias in Studies of Prognostic Factors. Ann Intern Med 2013;158:280‐286. 
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Teaching Unit Description – Master of Public Health 

 

Course title: WBD105 – Web-Based Data 
Track : Public Health Data Science 
Semester : 3 
TU Coordinator: Gayo Diallo 
ECTS credits : 6 
Compulsory / Optional: Compulsory 
Language of instruction: English 
 
Prerequisites:  

• Basic programming and scripting skills. 
• Notions in statistics and epidemiology 

 
 

Objectives / Skills 
 
Learning Objectives:  

What students are expected to know and be able to do by the end of the course  
• To give to students the abilities to perform Public Health studies which integrate data from social 

networks and web forums, linked open data and mobile data. 
• To practice through a dedicated use case on processing of a large mobile data set (call details 

records). 

Skills:  
Upon completion of this course, students will be able to: 

• To understand the variety of Web based data and opportunities in the context of public health 
• To process textual documents with Natural Language Processing (NLP) methods 
• To understand principles of annotation and semantic indexing 
• To query linked open data and triple stores 
• To make choices through visual analytics  

 

Course Content:  
Brief overview of the program using bullet points 

• NLP and text mining 
• Semantic indexing and retrieval 
• Web-data visualisation 
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Detailed syllabus / calendar 
 

Student 
Hours 

*Teaching Type 
(CM, TD,CI) 

Topic Instructors 

3 + 3 CM Intermediate revision (Basics-Web-Based 
Data) 

Gayo Diallo 
Sébastien Cossin 

3 CM Limitation & opportunities of web-based 
data for pharmacoepidemiology 

Antoine Pariente 
Frantz Thiessard 

3 + 1 + 2 
+ 3 + 3 + 
3 + 3 

CM, CI, TD Project ATER-Doctorant.e 

3 + 3 + 3 
+ 3 + 3 

CM, CI, TD NLP and text mining for web-based data ATER-Doctorant 
Gayo Diallo 

3 + 3 + 3 CM Principles of semantic indexing and retrieval Bruno Thiao-Layel 
Gayo Diallo 

3 CM Querying linked open data  

3 + 3 CM Geolocalized & environmental data 
processing & analysis 

Basile Chaix 

*CM: Lecture, TD: Tutorial; CI: Integrated Course; Other: Specify ** Do not fill in if there is no split **  

  
Teaching Methods and Procedures 
Work in groups, integrated courses. 
Assessment Methods and Procedures 
Oral presentation of a group project. 

   

List of teachers/lecturers 

Name Qualifications* Institution / Organization  hours 

DIALLO Gayo MCF Bordeaux Population Health, Isped 12 

PARIENT Antoine PU-PH Bordeaux Population Health 3 

THIESSARD Frantz MCU Bordeaux Population Health, Isped 3 

ATER to be determined Ater Isped 44 

To be determined Post-doctorant Bordeaux Population Health 1 

 Chercheur iPLESP – Inserm (Paris) 6 

* Last diploma obtained: Doctorate, Master, professional (field-number of years of experience) etc.  
 
Reference List 

1.  Atefeh Farzindar, Diana Inkpen. Natural Language Processing for Social Media, Second Edition, Synthesis Lectures 
on Human Language Technologies. Morgan & Claypool Publisher, Dec 2017 

2.  Christopher D. Manning, Hinrich Schütze. Foundations of Statistical Natural Language Processing. The MIT Press; 1 
edition (June 18, 1999) 

3.  Nuria Oliver, Aleksandar Matic and Enrique Frias-Martinez. Mobile Network Data for Public Health: Opportunities 
and Challenges.  Front Public Health. 2015; 3: 189. 

4. David Wood, Marsha Zaidman, Luke Ruth, Michael Hausenblas. Linked Data: Structured Data on the Web. Manning 
Publications; 1 edition (January 24, 2014) 
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Teaching Unit Description – Master of Public Health 

Title : VAC201 – Value Creation 
Track : Public Health Data Science 
Semester : 4 
TU coordinator(s): Ilaria Montagni 
ECTS credits: 3 
Compulsory / optional: compulsory 
Language of instruction: english 
Prerequisites: Excellent writing skills, very good level of English language. 

 

Objectives / Skills: What the student is expected to know and be able to do by the end of the course unit 
 

Objectives: 
What students are expected to know and be able to do by the end of the course   

‐ To make students aware of their capacity as science communicators. 

‐ To prepare students to be immediate contributors in the workplace upon graduation and to train 

them for success over their careers in either academia or industry (chief project managers).  

‐ To develop students’ critical competencies in creating economic as well as societal value from digital 

public health data.  

‐ To sensitise students to necessary strong and demonstrable project management skills: planning, 

coordinating and achieving milestones (technical/operational skills), and communicating, influencing, 

relationship building, resolving issues and managing risks (leadership skills). 

Acquired skills: 

Upon completion of this course, students will be able to: 
• Develop problem solving abilities by identifying challenges and solutions of value creation from digital 

public health data into academia and/or industry.  

• Know the basics on how to transfer research into other scientific environments as well as into the 

market.  

• Know the basics to create a business model. 

• Detect value‐creating opportunities that are both economically and societally worthy, and to seize 

them quickly and effectively. 

 

Course Content  
Brief overview of the program using bullet points 

Value of health‐related knowledge in the academic environment 

• Entrepreneurship  
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Detailed syllabus / calendar 

Student 
Hours 

*Teaching Type 
(CM, TD,CI) 

Topic  Instructors 

2  CM  Principles of value creation  Montagni 

2  CM  Value creation in the academic environment  Montagni 

15 CM + 5 TD  CM, TD  UBCreate (entrepreneurship)  Montagni 

 
*CM: Lecture, TD: Tutorial; CI: Integrated Course; Other: Specify ** Do not fill in if there is no split **  

  
 
Teaching Methods and Procedures 
E‐learning course with video presentations, PDF reading. 

Assessment Methods and Procedures 
Quizzes, video making, written documents (business model, business idea scenarios). 

   
 

List of teachers/lecturers 

Name  Qualifications*  Institution / Organization   hours 

MONTAGNI  Enseignante‐chercheuse  Bordeaux Population Health, Isped  24h 

* Last diploma obtained: Doctorate, Master, professional (field‐number of years of experience) etc.  
 
 
Reference list  
1. West, G. Page. Strategic Management: Value Creation, Sustainability and Performance, 4th Edition (2016). 

Riderwood Publishing: Winston Salem NC. 

2. Guzzetti, B (ed.). Handbook of research on the societal impact of digital media. IGI Global, 2015. 

3. Salmi, LR. Lecture critique et communication médicale scientifique : comment lire, présenter, rédiger et publier une 

étude clinique ou épidémiologique (2012). Issy‐les‐Moulineaux: Elsevier‐Masson. 
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