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Cohort study

Recruitment period

B lni lni ln\
4 I' 4

5 to follow up

Loss to follow up

Barria RM. Introductory Chapter: The Contribution of Cohort Studies to Health Sciences
[Internet]. Cohort Studies in Health Sciences. InTech; 2018. Available from:
http://dx.doi.org/10.5772/intechopen.80178



08/10/2024

Value of cohort studies

 Temporality

* Multiple outcomes

* Rare exposures

« Reducing recall bias

* Longitudinal data collection

« Data across scales
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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.

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.
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Framingham Heart Study

08/10/2024 5

ARTICLE
Lifetime Smoking History and Risk of Lung Cancer: Results
From the Framingham Heart Study

Hilary A. Tindle, Meredith Stevenson Duncan, Robert A. Greevy, Ramachandran S. Vasan,
Suman Kundu, Pierre P. Massion, Matthew S. Freiberg
See the Notes section for the full list of authors’ affiliations.

Correspondence to: Hilary A. Tindle, MD, MPH, Vanderbilt University Medical Center, 2525 West End Ave, Suite 370, Nashville, TN 37203 (e-mail: hilary.tindle@
vanderbilt.edu).
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Example: Smartphones and population health
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Sleep is essential for biological restitution,
health and performance
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Does smartphone interrupted sleep impact health?
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The SmartS/eep study design
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Smartphone interrupted
sleep

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

biological data, and register data

Controlled intervention
study

i Smartphone interrupted sleep W Normal sleep (i.e. not interrupted by smartphone activity) Rod et al. BMJ Open 2023
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The SmartSleep Study

The Citizen Science Sample The Population Sample The Clinical Sample

Participants in Baseline data collection Invited to participate in study Invited to participate in study

M = 35,8495 M = 84,000 M= 5400
Incomplete survey
o | information or below 16 | Did not paricipate | Did not participate
- years of age Tl M= 80388 (95%) o M= 5,155 (95%)
- M = 10,760 (20%:)
v v
Participants Pa_rticipar!ts e
N = 25135 SlEri dmiEr = o Only clinical data and tracking data N= 4
Dnly survey data: N = 9_10 Only clinical data and survey data: N= 3
Tracking and survey data: N= 3,612 Tracking, survey, and clinical data: N= 238
< | Declining further contact
M=12,739 (51%)
v

Invited to 1st and 2nd wave of
follow-up
M=12396

Loss to follow-up
Loss to follow-up M= 10,825 (87%)

N = 3,485 (28%)

Y

L 4
Participants in 751 wave of the Participants in 2nd wave of follow-up
follow-up Only tracking data: N = 185
M= 8911 (72%) Cnly survey data: N = 332

Tracking and survey data: N = 1,571

Tracking and survey data, and social
security number: N =931
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Rod et al. BMJ Open 2023
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SmartSleep app

Indlzeser sgvnda¥

Dit mobilbrug

| nat

3 skaermaktiveringer
Jo-
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|:1 2:08 leengste skaermfri l:1

22.00 61 min. skeermtid 07.00

Tid pa nuvaerende lokation: O minutter

Nuvaerende stejniveau: 48 dB @]

S

Spergeskema Historik Sevn rad

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
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Clusters of temporal trajectories of night-time smartphone use

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

Cluster specific Mean Functions

Cluster O: Inactive cluster
il Cluster with activity before rising

Cluster 2: Cluster with continuous activity during sleep hours

Activations (standardized)

Cluster 3: Cluster with activity after going to sleep

0.0 02 04 06 08 1.0

I I I I I I
0.0 0.2 04 06 0.8 1.0

Time

Subject clusters (4,781 individuals)
Multinominal likelihood based sequence clustering using a mixture Markov model
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Example: Childhood adverisity and health

Original Articles

Relationship of Childhood Abuse and
Household Dysfunction to Many of the
Leading Causes of Death in Adults

The Adverse Childhood Experiences (ACE) S

Vincent J. Felitti, MD, FACP, Robert F. Anda, MD, MS, Dale Nordenberg
Alison M. Spitz, MS, MPH, Valerie Edwards, BA, Mary P. Koss, PhD, Jami

Background: The relationship of health risk behavior and disease in |
exposure to childhood emotional, physical, or sexual abus
during childhood has not previously been described.

8,506 persons

Average age approx 52
Retrospective recall of ACE
1990s California

Early Adversity has Lasting Impacts
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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

14
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The Danish Life Course (DANLIFE) study

Full life histories

_a.if”% 1T

2+ million people nationwide

Childhood adversity
Hospitalizations
Prescriptions
Social and cognitive data
Conscription data

www.danlife.ku.dk

The Danish Civil
Registration System

Sex
Date of birth
Date of death
Family identity
Emigration
Nationality
Parental separation

The Danish National

Patient Register The Danish Medical

Birth Registry

Birth-related information

Parental and sibling
somatic illness

Parental alcohol abuse

Parental drug abuse

The Danish Psychiatric |
Central Research
Register

The Integrated
Database for Labour
Market Research

ee—"| Parental long-term
DANLIFE | unemployment

Parental and sibling
psychiatric illness

Parental alcohol abuse

Parental drug abuse

The Danish National The Register of Support
Prescription Registry for Children and

Adolescents
Foster care

The Income Statistics

Parental alcohol abuse

Parental drug abuse

The Population

Education Register Rezistey
. Family poverty
Parental education (1987 onwards)

Bengtson J et al. BMJ Open 2019
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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

Mortality

300q —— High adversity

2804 —— Loss orthreat of loss
Persistent deprivation

—— Early life deprivation

— Low adversity

260
2404
220
200
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140~
120
100
80
60
40
20+

0 T T T T T T T T T

16 18 20 22 24 26 28 30 32 34
Age (years)

>4 times higher risk

Cumulative risk of dying
(cumulative deaths per 10000 individuals)

Rod et al. The Lancet 2020
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Data sharing

Comment

S ERe e =  Opportunities to explore differences
The European Health DataSpace canbe " Access toreal-world data
aboostforresearchbeyondborders = Continuous public health surveillance

=" |ncreased data diversity

Andrea Ganna, Angel Carracedo, Christian F. Christiansen, Emanuele Di Angelantonio,
Pearl A. Dykstra, Angel M. Dzhambov, Roland Eils, Sara Green, Katharina L. Schneider,
Tibor V. Varga, Anna-Leena Vuorinen, Luisa Zuccolo, Naja Hulvej Rod & Klaus Hoeyer " Check for updates

The European Health Daté Space provides an data holders will be entitled to comp ion for exp related to

. . . making data available.
opportunity to benefit patients andthe pUbI'c' The EHDS entails a broad definition of health data, including

information gathered within healthcare systems and data collected

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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