
Course and Examination Fact Sheet: Autumn Semester 2023

11,208: Digital Biomarker Development

ECTS credits: 3

Overview examination/s
(binding regulations see below)
decentral ‑ Quiz, Digital, Individual work individual grade (15%)
Examination time: Term time
decentral ‑ Presentation, Analog, Group work group grade (15%)
Examination time: Term time
decentral ‑ Written work, Digital, Group work group grade (70%)
Examination time: Term time

Attached courses
Timetable ‑‑ Language ‑‑ Lecturer
11,208,1.00 Digital Biomarker Development ‑‑ English ‑‑ Kowatsch Tobias 

Course information

Course prerequisites

Interest in the multi‑disciplinary field of digital biomarkers at the intersection of health economics, information systems
research, computer science, and medicine.

Learning objectives

Hypoglycemia Detection in People With Diabetes Using Smartwatch Data (Diabetes Care 2023), Engineering digital biomarkers of glucose from non‑
invasive smartwatches (npj Digital Medicine, 2021);Wearable‑based accelerometer activity as digital biomarker of inflammation, biological age, and
mortality (Scientific Reports (2023) A digital biomarker of diabetes from smartphone‑based vascular signals (Nature Medicine 2020), Wearable sensors
enable personalized predictions of clinical laboratory measurements (Nature Medicine 2021).

What are recent developments in digital biomarkers? A digital biomarker is quantifiable and objective behavioral or
physiological data collected through digital devices. Digital biomarkers explain and predict health‑related outcomes and can be
classified depending on their purpose (e.g., risk, diagnostic, monitoring,  prognostic, predictive, or response biomarkers). They
can be gathered continuously and non‑invasively, providing valuable insights into an individualʹs health status. Digital
biomarkers can revolutionize healthcare by enabling remote monitoring, personalized, just‑in‑time adaptive interventions (e.g.,
digital therapeutics), and early detection of diseases.

To this end, the question arises of how to develop evidence‑based digital biomarkers that allow medical doctors and other
caregivers to scale and tailor long‑term treatments to individuals in need at sustainable costs. This lecture aims to help students
and upcoming healthcare executives better understand digital biomarkersʹ relevance, development, and assessment at the
intersection of health economics, information systems research, computer science, and medicine.

After the course, students will be able to...

1. understand the relevance of digital biomarkers for the prevention, management, and treatment of disease
2. understand several classes of digital biomarkers
3. know how to design and evaluate digital biomarkers
4. know digital health technologies used for digital biomarker development
5. assess data of a digital biomarker study in the area of metabolic health
6. propose digital biomarkers for healthy longevity (e.g., biological age)
7. discuss the advantages and disadvantages of digital biomarkers
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Course content

1. On the relevance of digital biomarkers for the prevention, management, and treatment of disease
2. Classification of digital biomarkers
3. Study designs for digital biomarkers
4. Assessment of digital biomarkers
5. Advantages and disadvantages of digital biomarkers

Course structure and indications of the learning and teaching design

The lecture is structured in three parts, with on‑site sessions and complementary online exercises. In the first part, an overview
of digital biomarkers is provided. In the second part, a controlled laboratory experiment is conducted with the course
participants to develop a digital biomarker in metabolic health. For that purpose, various physiological data will be collected
(e.g. with wearables). In the third part, students in groups will assess digital biomarker data and design a digital biomarker for
healthy longevity, for example, determining biological age. The groups will finally present and discuss their results with fellow
students. Moreover, coaching sessions are offered to support the students in preparing their presentations.
Complementary learning material and multiple‑choicequestions are provided online.
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Additional course information
‑ ‑

Examination information

Examination sub part/s

1. Examination sub part (1/3)

Examination modalities
Examination type Quiz
Responsible for organisation decentral
Examination form Written exam
Examination mode Digital
Time of examination Term time
Examination execution Asynchronous
Examination location Off Campus
Grading type Individual work individual grade
Weighting 15%
Duration ‑‑

Examination languages
Question language: English
Answer language: English

Remark
Online assignments (eg multiple choice questions)

Examination-aid rule
Open Book

Students are free to choose aids, apart from the following restrictions:

pocket calculator models which are not part of the Texas Instruments TI‑30 series, as well as any programmable electronic
devices that are capable of communication such as electronic dictionaries, notebooks, tablets, smartphones, headsets,
additional screens, etc. are not admissible;

there is an option for faculty members to explicitly define exceptions under supplementary aids.

Procuring any aids, as well as ensuring their working order, is the exclusive responsibility of students.

Supplementary aids
‑ ‑

2. Examination sub part (2/3)
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Examination modalities
Examination type Presentation
Responsible for organisation decentral
Examination form Oral examination
Examination mode Analog
Time of examination Term time
Examination execution Asynchronous
Examination location On Campus
Grading type Group work group grade
Weighting 15%
Duration ‑‑

Examination languages
Question language: English
Answer language: English

Remark
Group presentation

Examination-aid rule
Free aids provision

Basically, students are free to choose aids. Any restrictions are defined by the faculty members in charge of the examination
under supplementary aids.

Supplementary aids
‑ ‑

3. Examination sub part (3/3)

Examination modalities
Examination type Written work
Responsible for organisation decentral
Examination form Written work
Examination mode Digital
Time of examination Term time
Examination execution Asynchronous
Examination location Off Campus
Grading type Group work group grade
Weighting 70%
Duration ‑‑

Examination languages
Question language: English
Answer language: English

Remark
Group presentation document

Examination-aid rule
Free aids provision

Basically, students are free to choose aids. Any restrictions are defined by the faculty members in charge of the examination
under supplementary aids.

Supplementary aids
‑ ‑
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Examination content

1. On the relevance of digital biomarkers for the prevention, management, and treatment of disease
2. Classification of digital biomarkers
3. Study designs for digital biomarkers
4. Assessment of digital biomarkers
5. Advantages and disadvantages of digital biomarkers

Examination relevant literature

The mandatory material will be provided via the online learning platform.

Please note

Please note that only this fact sheet and the examination schedule published at the time of bidding are binding and takes
precedence over other information, such as information on StudyNet (Canvas), on lecturersʹ websites and information in
lectures etc.

 

Any references and links to third‑party content within the fact sheet are only of a supplementary, informative nature and
lie outside the area of responsibility of the University of St.Gallen.

 

Documents and materials are only relevant for central examinations if they are available by the end of the lecture period
(CW51) at the latest. In the case of centrally organised mid‑term examinations, the documents and materials up to CW 42
are relevant for testing.

 

Binding nature of the fact sheets:

Course information as well as examination date (organised centrally/decentrally) and form of examination: from
bidding start in CW 34 (Thursday, 24 August 2023);
Examination information (supplementary aids, examination contents, examination literature) for decentralised
examinations: in CW 42 (Monday, 16 October 2023);
Examination information (supplementary aids, examination contents, examination literature) for centrally
organised mid‑term examinations: in CW 45 (Monday, 06 November 2023);
Examination information (regulations on aids, examination contents, examination literature) for centrally
organised examinations: two weeks before the end of the de‑registration period in CW 45 (Monday, 06 November
2023).
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