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Highlight words in headline using bold   

Value of cohort studies

• Temporality

• Multiple outcomes

• Rare exposures

• Reducing recall bias

• Longitudinal data collection

• Data across scales
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Nurses' Health Study
• Initiated: 1976
• Participants: Over 121,000 female registered nurses
• Contributions: Investigated long-term health impacts of contraceptive use and dietary

factors, providing insights into women's health issues and influencing healthcare practices.

Whitehall Studies
• Whitehall I (1967): Focused on social determinants of health among British civil servants.
• Whitehall II (1985): Examined psychosocial factors affecting health and chronic diseases.
• Contributions: Highlighted the impact of socioeconomic status on health outcomes and 

mortality.

Framingham Heart Study
• Initiated: 1948
• Participants: 5,209 adults from Framingham, MA
• Contributions: Identified key cardiovascular disease risk factors such as high blood

pressure, cholesterol levels, and smoking. It has led to over 3,000 publications influencing
public health policies.



Framingham Heart Study
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Example: Smartphones and population health

Concerns about how mobile phones affect our

Sleep and performanceSocial relationsPhysical activity



Sleep is essential for biological restitution, 
health and performance
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Does smartphone interrupted sleep impact health?
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Source population (N=1000)
Qualitative interviews 

Questionnaire 
(N=1000)

Phone behavior
Social factors
Personality
Family relations
Social interaction
…..
….

Mixed-method design

Social and behavioral 
phenotyping

Why use smartphones at night?
What characterizes those who do?

Smartphone interrupted 
sleep (N=200)

Normal sleep
(N=200)

Cross-sectional design

Biological phenotyping

What is the impact of smartphone 
interrupted sleep on physiological 
functioning?

SmartSleep
intervention 
(N=100)

Control 
(N=100)

Controlled intervention 
study

SmartSleep proof of 
concept intervention

How can we intervene to reduce 
smartphone interrupted sleep?

Vs.

Random

The SmartSleep study design

Cumulative physiological 
dysfunctioning 

Overweight, obesity
Insulin resistance

Fertility
Mental health

Smartphone interrupted 
sleep

Smartphone interrupted sleep Normal sleep (i.e. not interrupted by smartphone activity) 

Unique combination of questionnaire data, high-
resolution smartphone tracking data, clinical and 
biological data, and register data

Rod et al. BMJ Open 2023
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SmartSleep app

• The app automatically tracks screen 
activation and accelerometer data round-
the clock. 

• The app provides direct feedback to the 
users in terms of nighttime use

• Data can be used to discover and identify 
clusters of temporal trajectories of 
nighttime smartphone usage that 
characterizes distinct usage patterns



Clusters of temporal trajectories of night-time smartphone use
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High-resolution smartphone data
Smartphone activity patterns during sleep hours for up to 14 nights from 4,781 individuals

Night clusters (20,643 nights)
Methods from functional data analysis by first mapping the event times into a function space and then perform a 
clustering of the functions 

Subject clusters (4,781 individuals)
Multinominal likelihood based sequence clustering using a mixture Markov model

Cluster 0: Inactive cluster

Cluster 1: Cluster with activity before rising

Cluster 2: Cluster with continuous activity during sleep hours

Cluster 3: Cluster with activity after going to sleep



Example: Childhood adverisity and health
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8,506 persons
Average age approx 52
Retrospective recall of ACE
1990s California



Adverse childhood experiences cluster, interact and 
accumulate in individuals, in families and over time 
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… and they are like to affect
health and wellbeing
throughout the life course



Full life histories

The Danish Life Course (DANLIFE) study

2+ million people nationwide

Childhood adversity
Hospitalizations

Prescriptions
Social and cognitive data

Conscription data

Bengtson J et al. BMJ Open 2019

www.danlife.ku.dk



Mortality

Childhood social adversity (family poverty, unemployment, disease, abuse) cluster in families and can lead to 
a markedly higher risk of mortality before age 35 

Rod et al. The Lancet 2020

>4 times higher risk

Mortality



Data sharing
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▪ Opportunities to explore differences
▪ Access to real-world data
▪ Continuous public health surveillance
▪ Increased data diversity

The EHDS represents the most 
comprehensive legal initiative 
concerning health data in the 
history of the European Union

Ganna et al. Nature Medicine 2024
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