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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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• Data availability – Accelerometer data collected in many studies

• Variability in data cleaning and reduction methods precludes 
comparison (e.g. Cain et al. 2013)

• ICAD aimed to harmonise raw Actigraph accelerometer data, socio-
demographic and phenotypic data using standardised methods to create 
comparable exposure and outcome variables across studies to improve our 
knowledge regarding the strength of relationships between physical 
activity and health and to better understand the correlates and 
determinants of movement behaviors.

Background for ICAD 1.0

Background

• Individual person data pooling

• Increase statistical power – mediation / interaction analyses

• create a more heterogeneous and potentially more representative 
sample

• standardize and optimize the analytical methods used in the generation 
of outcome variables

• provide a means to study the causes of inter-study variability in 
physical activity
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Background

• ICAD established in 2007 with funding from the National Prevention 
Research Initiative (NPRI)

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

• Chris Riddoch

• Ulf Ekelund

• Ken Judge

• Ashley Cooper

The Original ICAD Team
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13 European
- ALSPAC (UK)

- Ballabeina (CHE)

- Belgium Pre-School Study

- CHAMPS (UK)

- CoSCIS (DEN)

- EYHS (Den, Est, Por, Nor)

- KISS (CHE)

- MAGIC (UK)

- PEACH (UK)

- SPEEDY (UK)

1 Brazilian
- Pelotas 1993 BC

1 Australian
- CLAN

- HEAPS

1 United States
- IBDS

- NHANES 03/04

- NHANES 05/05

• Original data pooling: Sept 2008 - May 2010

• 21 studies contributed data (3-18 yrs)

• 46,131 raw Actigraph files

• Anthro/demo and health data 

• 10 XC, 7 Cohort, 4 Intervention
(Sherar et al, 2011)
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Current expansion ICAD 2.0
• Aims

• Add additional waves of accelerometer data and a wider 
range of non-accelerometer data from existing studies

• Harmonize a broader range of phenotypic information from 
existing studies http://www.mrc-
epid.cam.ac.uk/research/studies/icad/data-harmonisation/

• Strategy
• New waves of data submitted: 13 studies with at least two time-

points
• Additional variables from original submission: 7 studies
• Approx. 55.000 accelerometer data files processed
• 13 studies

ICAD 2.0 Working group

http://www.mrc-epid.cam.ac.uk/research/studies/icad/data-harmonisation/
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Data 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

• Non-accelerometer data

• Retrospective data harmonisation requires clear, detailed notes on all 
variables in each study

• >11,000 variables across 30 different constructs

• Currently Harmonised variables

• Anthropometric, demographic, health, and correlates/determinants

Data harmonisation

• Accelerometer data

• ~55.000 accelerometer files from 21 studies

• 49 waves of data collection from these studies

• 49+ variations of initialization and deployment 
strategies 

• Three step process
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STEP 1 – Standardising input data
• All file formats from any generation of ActiGraphs

• CSA, MTI, GT1M, GT3X, GT3X+

• Analysed by the Kinesoft software

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

• We excepted all file formats from any 
generation of ActiGraphs. 

• The submitted files were transformed into 
(if not already) files with a .dat extension, 
containing vertical axis count data in 60-
sec epoch periods.

• All thinkable and unthinkable 
combinations of modes, file formats 
and date formats

• Often differences within studies

• Various degrees of automation thru 
KineSoft and ActiLife

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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STEP 2 – Establish the validity

• Each single accelerometer file manually examined for validity 

Visual inspection

STEP 2 – Establish the validity

• Valid file (coded 0)
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STEP 2 – Establish validity

• Valid (0)

• Not valid (coded 1-3)

• Spurious (1)

• Plateauing

Difficult to detect when 
data is processed

STEP 2 – Establish validity

• Each accelerometer file examined for threats 
to the reliability of the file

• Valid (0)

• Not valid (1-3)

• Spurious (1)

• High cpm`s not always the case

Plateau
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STEP 2 – Establish validity

• Valid (0)

• Non valid (1-3)

• Spurious (1)

• Plateauing

• Not returning to zero

STEP 2 – Establish validity

• Valid (0)

• Non valid (1-3)

• Spurious (1)

• Plateauing

• Not returning to zero

• Translocated files (2)
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STEP 2 – Establish validity

• Each accelerometer file examined for threats 
to the reliability of the file

• Valid (0)

• Not valid (1-3)

• Spurious (1)

• Plateauing

• Not returning to zero

• Translocated files (2)

Mid-night

STEP 2 – Establish validity

• Valid (0)

• Non valid (1-3)

• Spurious (1)

• Plateauing

• Not returning to zero

• Translocated files (2)

Valid: ~98%

Spurious: ~1-2%

Translocated: ~0.4%
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Step 3 – Determine wear period

• 7 consecutive days of data are extracted, and read-in file assures best 7 
day fit

• Important since every wave of every study was analysed in one batch.

Step 3 – Determine wear period
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Applying rules and cut-points

• Non-wear criteria: 60 mins cons strings of zero (2 drops) ALL

• 480 minutes/day default – users can apply own wear time 
criteria

• Daylight saving time according to study site

• Cut-points and bout-length definitions applied

• AVAILABLE VARIABLES (>15,000)

Counts and minutes

• Total, daytype, day, hour-by-hour

Accumulated intensity-specific minutes

• Total, daytype, day, hour-by-hour

Bouted intensity-specific minutes

• Total, day type, day

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

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/

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

• ICAD is an open data base

• Data base managed by the MRC 
Epidemiology Unit

• Simple Application procedure

• Data user agreement

• Authorship rules/Publication 
guidelines

• Working group

• Steering Group

• Newsletter

(Atkin et al, IJBNPA 2017)
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(Hansen et al, Sports Med 2018)

(Tarp et al, Int J Obes 2017)
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(Sherar et al, J Epi Com Health 2016)
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