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▪ Understand what problems digital cohorts and trials are trying to 
solve, and how
▪ Understand what problems emerge when running cohorts and 

trials digitally, and attempts to solve them
▪ Be familiar with real-world examples of digital cohorts and trials

2Digital Cohorts & Trials
Learning Objectives
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▪ Digital Public Health Surveillance can be exploratory and 
experimental.
▪ Cohorts and trials are too resource-intensive for that.

3Digital Cohorts & Trials
A Recent Development
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▪ Clinical site - everybody has to travel there (time, transportation 
costs, etc.)
▪Measurements on site, in “artificial” environment, at one time point.

4Digital Cohorts & Trials
Issues With Conventional Studies

Data collection & coordination
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▪Many studies have participation rates of < 10%
▪ Participation rates in long-term cohorts has dropped over time
▪ Problem with representation

5Digital Cohorts & Trials
Issues With Conventional Studies
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▪Measurements happen “in situ” (ecological measurements), 
continuously.
▪ Cost shifts to devices, coordination

6Digital Cohorts & Trials
Strength of Digital Studies

Data collection

Data collection

Data collection

Data collection

Coordination
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7Digital Cohorts & Trials
Growth of Digital Studies
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▪ As in every emerging area, there is a diversity of terms that refer to 
almost the same thing.
▪ Decentralized trials
▪ Siteless trials
▪mHealth

8Digital Cohorts & Trials
Emerging Terminology
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9Digital Cohorts & Trials
Digital Cohort Examples

▪ Apple Heart Study, 
launched in 2017
▪Once the watch 

identifies possible 
aFib, participant 
gets an ECG
▪ ECG then 

interpreted by 
clinicians
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10Digital Cohorts & Trials
Digital Cohort Examples
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11Digital Cohorts & Trials
Digital Cohort Examples
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20Digital Cohorts & Trials
Digital Cohort Examples
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21Digital Cohorts & Trials
Digital Cohort Examples
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22Digital Cohorts & Trials
Digital Trial Examples
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23Digital Cohorts & Trials
Digital Trial Examples
▪ 2005!
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24Digital Cohorts & Trials
Digital Trial Examples
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25Digital Cohorts & Trials
Digital Trial Examples
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26Digital Cohorts & Trials
Digital Trial Examples



Di
gi

ta
l E

pi
de

m
io

lo
gy

 L
ab

   
  B

IO
-5

21
   

   
Sp

rin
g 

se
m

es
te

r 2
02

5

27Digital Cohorts & Trials
Digital Trial Examples
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28Digital Cohorts & Trials
Digital Trial Examples

▪ 15,076 patients
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▪ Recruitment can be difficult in non-digital studies: 19% of phase 2 
and phase 3 trials fail to reach adequate numbers
▪ Digital provides massive reach (see. e.g. Apple Heart Study, 

DETECT, COVID Symptom study, etc.)
▪ In mixed recruitment, online recruitment typically vastly 

outnumbers offline recruitment

29Digital Cohorts & Trials
Recruitment
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▪ In any study in which participants need to do something, or non-
public data is investigated, people need to give informed consent.
▪ Electronic informed consent (e-consent) now widespread, but 

initially caused concern (“will people read it?”).
▪ Today, modern e-consent can have interactive elements
▪ E-consent is better at avoiding undue influence
▪ Biggest challenge: verification 

30Digital Cohorts & Trials
Consent
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▪ Retention is digital studies is a big issue.
▪ Financial incentives have a big impact.

31Digital Cohorts & Trials
Retention
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32Digital Cohorts & Trials
Retention
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33Digital Cohorts & Trials
Retention
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▪ Data collection “in situ”: longitudinal, continuous, affordable
▪ In psychology, approach is known as “experience sampling 

methods”, and generally as “ecological momentary assessment”
▪ Active vs. passive data collection
▪ Data quality? Recall bias, social desirability bias, etc.
▪ Digital biomarkers need to be continuously assessed

34Digital Cohorts & Trials
Data Collection
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▪Often highly divers, multimodal (need of multimodal analysis, 
multimodal AI)
▪ Ideally analyzed together, as just one modality might give 

misleading results.
▪Missing data: statistical approaches, e.g. imputation.

35Digital Cohorts & Trials
Data Analysis
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38Digital Cohorts & Trials
Food & You
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39Digital Cohorts & Trials
Food & You
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40Digital Cohorts & Trials
Food & You

Status Report 4
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44Digital Cohorts & Trials
MyFoodRepo

▪MyFoodRepo: an app 
designed collect accurate diet 
data for the Food & You study
▪MyFoodRepo now used in 

multiple nutritional studies in 
Switzerland, Germany, 
Netherland, and US (with 
interest from France, Italy, 
India, New Zealand).
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45Digital Cohorts & Trials
MyFoodRepo

AI Image 
Model V1

120g beans
130g potato
100g beef

Human annotatorDiscussions if necessary

120g beans
130g potato
100g chicken
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46Digital Cohorts & Trials
MyFoodRepo V2

AI Image 
Model V2

120g beans
130g potato
100g beef

AI Language 
Model

Discussions if necessary
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▪ Combining digital cohort studies with digital public health 
surveillance
▪ As everything moves digital, security becomes critical: federated 

learning, secure multi-party computation, and differential privacy
▪ Large language models (LLMs) mights solve retention problem 

through increased engagement.

47Digital Cohorts & Trials
Future


