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Outline

1. The ICAD history

2. Data Processing (ICAD 1.0 and 2.0)

a. Standardisation of accelerometer data

b. Standardisation of correlates

c. Data access and management

3. Lessons Learned

4. Examples of outputs
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Why a pooled data base on childrens physical
activity? ICAD 1.0

• What we knew
• What we didn`t know

• Population levels and cultural 
differences

• Dose-response: 
• Frequency, Intensity, Duration, 

Mode
• Inter-relations between movement 

behaviours, sedentary behaviour 
and sleep

• Effect modifiers: population 
subgroups

• Correlates and Determinants
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Origin of the ICAD

• Established in 2008 with funding from the National 
Preventative Research Initiative (NPRI) (£269,622)

• Collaboration between University of Bath, University of Bristol 
and the MRC Epidemiology Unit

Chris Riddoch Ulf Ekelund Ken Judge Ash Cooper Lauren Sherar Pippa Griew
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The Opportunity
• Accelerometry – increased precision of physical activity 

of measurement 

• Accelerometers used in a reasonable number of large 
studies of children

• Waist worn Actigraph monitors was emerging as a tool 
of choice

• There were relatively standardised protocols for data 
collection

• Feasible to create a pooled dataset of standardised 
outcomes
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The Potential

• Cost effective

• Increased analytical power  - ‘meta-analysis using 
individual study data’

• Socio-cultural diversity – a more heterogeneous and 
potentially more representative sample

• Harmonize and optimise the analytical methods used

• Open resource for the scientific community
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Published papers that use accelerometers to measure 
physical activity in children

Pubmed (Feb 16th 2018) 

Search Words physical activ*, children, acceleromet*

ICAD 1.0
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ICAD Objectives

• Pool physical activity data (measured by accelerometry) and associated 
variables from 14 studies worldwide to create a large, diverse, and 
contextually rich database.

• Utilise the high level of statistical power to investigate predictors of 
physical activity and associations with health outcomes in a range of 
population sub-groups (e.g. gender, minorities, socioeconomic groups, 
urban/rural communities).

• Use the cultural diversity of the data to generate new models of children’s 
physical activity behaviour, within a ‘socio-ecological’ framework.
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The Journey

2008 20182009 2011 2012 2013 2014 2015 2016 2017

ICAD 1.0 ICAD 2.0

Initiation

Data release 

First paper published

2010
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ICAD 1.0
• 3-18 years

• >400 sample size (with the exception of preschool)

• Accelerometer data (raw .dat files from 7164, 71256, GT1M)

• Demographic information

• Body composition and metabolic markers

• Socio-economic position (e.g. income, employment)

• Home and family (e.g. parent height/weight, TV viewing)
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ICAD 1.0 Process

• Pragmatic search for studies which used an Actigraph

• Approached 24 large studies 

• 20 agreed to participate

• Obtained .dat files and non accelerometer data through secure server

• Telephone interviews with PIs 
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PEACH; CHAMPS UK; 

SPEEDY; ALSPAC; MAGIC

CLAN, HEAPS

TAAG

CHAMPS US

IBDS

NHANES

Pelotas

KISS; Ballabeina; Belgium Preschool study; CoSCIS

EYHS Denmark, Estonia, Norway, Portugal 

N≈32 000 from 20 studies
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Epoch length

Non-wear criteria

Differences in Daylight 

Saving

Model Equivalence Intensity threshold(s)

Valid day criteria
Differing Deployment 

Strategies

Spurious Files

Files that would not 

process

Overnight Wear
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Accelerometer Data Reduction (Kinesoft)
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Valid day criteria Differences in Daylight 

Saving
Non-wear criteria Overnight Wear Spurious Files
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298 (0.6%) Duplicate files removed

419 (0.9%) missing age and/or 
gender

N=46,131 files

219 (0.5%) corrupt files

45,190 final files

44,454 viable files 

31,976 children
12,022 boys
19,954 girls
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• The model seemed to work

• Objective, time-stamped physical 
activity data

• High statistical power

• Heterogeneity – exposures and 
outcomes

• Some high impact papers

• Predominantly cross-sectional

• Limited information on the correlates 
of behaviour

• Limited representation of particular 
age-groups / countries
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ICAD 2.0: Objectives

1.Add additional waves of accelerometer and health outcome data 
from existing studies

2.Add information on a broader range of correlates of physical 
activity from existing studies 

New data (received 2014/15):

• New waves of data submitted: 13 studies

• Additional data from original submission: 7 studies
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The ICAD 2 - Harmonization

• Aim to attain the comparability of information collected from different 

sources - get your data ducks swimming in the same direction

• Accelerometer data

• 55.000 accelerometer files from 21 studies

• 49 waves of data collection→ 49+ variations of initialization

and deployment strategies

• Non-accelerometer data

• Retrospective data harmonisation requires clear, detailed

notes on all variables in each study

• >11,000 variables across 30 different constructs

• Personal, social and environmental factors that might 

influence children’s PA and SED

Standardizing input

Establish validity

Determining wear period

Apply rules and reduce

Create database
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ICAD 2.0: Actigraph Data reduction

• New Actigraph monitors
• Raw hz

• Binned cut-points (e.g. 0-100; 101-200)

• Followed same procedures as ICAD 1.0

• 13 studies have 2 or more waves of 
accelerometer data

• >55000 files from 21 studies

• 49 waves of data collection
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The ICAD – accelerometry harmonisation

• Aim to attain, or at least improve, the comparability of information 

collected from different sources - get your data ducks swimming in 

the same direction

• STEP 1 – Standardising input data (60 sec epoch and vertical axis)

Example:

DAT-file (GT1M) with header mode 5: initialised in 

mode 5 (Vertical axis, 2nd axis, steps – three

streams of data in the file)
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The ICAD – accelerometry harmonisation

• Aim to attain, or at least improve, the comparability of information 

collected from different sources - get your data ducks swimming in 

the same direction

• STEP 2 – Establish the validity
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The ICAD – accelerometry harmonisation

• Aim to attain, or at least improve, the comparability of information 

collected from different sources - get your data ducks swimming in 

the same direction

• STEP 2 – Establish the validity
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The ICAD – accelerometry harmonisation

• Aim to attain, or at least improve, the comparability of information 

collected from different sources - get your data ducks swimming in 

the same direction

• STEP 2 – Establish the validity
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The ICAD – accelerometry harmonisation

• Aim to attain, or at least improve, the comparability of information 

collected from different sources - get your data ducks swimming in 

the same direction

• STEP 3 – determine wear period
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Online data dictionary

• Summary of data processing

• 55,386 accelerometer data files 
processed

• Around 220 hours of processing 
time over about 3 weeks

• 392 excel spread sheets

• Merged with other variables

• Available through online data dictionary 
with shopping cart function

http://www.mrc-epid.cam.ac.uk/research/studies/icad/
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Online data dictionary

• ICAD is an open database

• Data base managed by the MRC 
Epidemiology Unit

• Simple Application procedure

• Data user agreement

• Authorship rules/Publication 
guidelines

• Working group

• Steering Group

• Newsletter
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Data Access and Management
• Data accessible via application

• No access fee

• Data use agreement

• Authorship & publication policy

• Authors – writing group + 1 individual from each study (≥1 if ≥1 wave of data)

• Group authorship

• Standard acknowledgement section

• Data Management

• MRC Epi Unit, Univ Loughborough, and Norwegian School of Sport Sciences 

• Working group: day-to-day management

• Steering Committee: strategic oversight
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Ethics and Privacy

• MRC Policy and Guidance on Sharing of Research Data from 
Population and Patient Studies 
https://www.mrc.ac.uk/documents/pdf/data-sharing-from-
population-and-patient-studies/

• All data is anonymised

• Relies on partners ensure that original consent and ethical 
approval were obtained and that data can be shared
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Always open for applications

http://www.mrc-epid.cam.ac.uk/research/studies/icad/
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Communication

• Quarterly newsletter

• Annual Steering Committee Meeting

• Bespoke emails

• Circulation of proposals
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>50 proposals accepted/active

31 papers published

~ 10 submitted
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The Lancet Physical Activity Series 1

(Hallal et al, Lancet 2012)
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(Ekelund et al, JAMA 2012)
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(Hildebrand et al, Am J Clin Nutr 2015)
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(Cooper et al, IJBNPA 2015)

40



21/11/2022

41

41



21/11/2022

42

(Tarp et al, Int J Obes 2018)
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(Hansen et al, Sports Med 2018)
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(Steene-Johannessen et al, IJBNPA 2020)
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The odds of meeting PA recommendations at follow-up is > 50% lower in ‘passive’ commuters

(Werneck et al, Prev Med 2021)
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