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Time Use Diaries and

Accelerometry at age 14



Agenda

Session Time Topics covered Speaker

1. 2.00 – 2.35pm Brief introduction, including update on MCS6 data

Collection and content of:

- Activity monitors

- Time use diaries

Q&A

Dr Emily Gilbert

Survey Manager

2. 2.35 – 3.00pm Data structure and handling:

- MCS6 data format and guidance

- Activity monitor data and merge

- Time use diary data, restructure and merge

- Update on MCS data deposits

Q&A

Vilma Agalioti-Sgompou

Data Manager

3. 3.00 – 3.10pm A look ahead: 

- Update on MCS7, overview, progress and timelines

Q&A

Dr Vanessa Moulton

Research Associate

4. 3.10-3.30pm General MCS Q&A All



9m 3 5 7 11 14

Interview and questionnaire self-

completion (resident parents)

x x x x x x

Questionnaire self-completion x x x

Physical measurements x x x x x

Cognitive assessments x x x x x

Activity monitor x x

Time use record x

Saliva for DNA extraction
X
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For more details see: Joshi & Fitzsimons (2016). Study profile: The UK Millennium Cohort Study: the making of a multipurpose resource for 

social science and policy in the UK. Longitudinal and Life Course Studies, 7, 409-430.



Age 14 saliva samples

• Saliva samples were collected from cohort members and resident biological parents for DNA extraction

• First time a triad of DNA samples collected from 2 biological parents and child in a large scale study

• Samples collected using Oragene DNA kit 

• Number of saliva samples collected:

Cohort member 9360

Main parent 9195

Second parent 4936

TOTAL 23,491

• University of Bristol is collaborating with the MCS team in storing the samples and extracting the DNA

• DNA extractions will be genotyped in order to allow for analysis of different genes and their relationship 
with areas such as health and wellbeing, growth and behaviour

• Plans for genotyping underway; access in due course will be via a special Access Committee; expected  
autumn 2018



In the news: MCS6 initial findings 
http://www.cls.ioe.ac.uk/page.aspx?&sitesectionid=2419&sitesectiontitle=MCS+Age+14+initial+findings



1. Need to create an account

2. State the purpose of the project 

3. Find datasets of interest

4. Agree to data security and other policies 

5. Download the data and related supporting documents! 

(in SPSS or STATA) 

Access from…UK Data Service
https://www.ukdataservice.ac.uk



Cohort documentation

 Documentation for MCS from UK Data Service

www.ukdataservice.ac.uk

 Documentation available from CLS website

http://www.cls.ioe.ac.uk/

• Questionnaires

• Technical reports and user guides

• Guides to initial findings 

• Latest and previously published work and research findings

http://www.ukdataservice.ac.uk/
http://www.cls.ioe.ac.uk/


Time use diaries and accelerometers at age 14

Emily Gilbert
Centre for Longitudinal Studies, University College London



 Design of the time use diaries

 Overview of accelerometers

 How these elements were implemented in-field

 Overview of response rates

What will be covered



 The MCS Age 14 Survey is the first large-scale population study in the 

world to incorporate objective measurement of physical activity using 

accelerometers alongside self-reported time use for the same period 

into a social survey.

 The time use diary and accelerometers were a paired activity, with 

each type of data enhancing the other.

Context





 Pre-coded light diaries: 44 age-specific activity codes

 Main activity, location, who with, enjoyment

 Mixed-mode design: time use app & web-administered 

diary

 Paper diaries offered only to those with no internet 

access or those refusing to fill in app/web

Time use diaries – research design 



The 44 activity codes were grouped into 12 high-level categories

1. Sleep and personal care

2. School, homework and education,

3. Paid or unpaid work

4. Chores, housework and looking after people or animals

5. Eating and drinking

6. Physical exercise and sports

7. Travelling

8. Social time and family time

9. Internet, TV and digital media

10. Volunteering and religious activities

11. Hobbies and other free time activities

12. Any other activity

Activity codes



Time use instruments

Paper Web App

Approach Time-grid Time-grid Question based

Time unit 10 minute slot 10 minute slot User assigned 

start & end times

Diary 

dimensions

Overlap Overlap Coterminous

Soft & hard 

checks

No Yes Yes

Aide-memoire No Yes Yes



Web



App



Paper



 Regular completion encouraged (app in real-time, online could be 

accessed and saved as needed).

 Aide memoire provided for app and online, so CMs could write down 

what they were doing throughout the day if unable to carry device.

 CMs encouraged not to complete the time use record in classes, but 

were provided with a letter for their school to explain what they were 

participating in.

Completion protocol



Time use diaries - compliance and return

%

Agree to complete 89% (of eligible)

Compliance % of placed records

Day 1 53%

Day 2 45%



Time use diaries – mode choice

% of placed

Web 29%

App 64%

Paper 7%





 A wrist-worn device was preferred from the outset, due to 

evidence of greater compliance with these types of devices.

 We extensively piloted two different devices – the GENEActiv

Original, and the ActiGraph GT3X+.

Choosing a device



 GENEActiv Original

 Measures movement on three axes, 

and provides a measure of time 

spent in light, moderate

and vigorous physical activity.

 Wrist-worn

 Robust and waterproof

 No feedback

The device



 Can be worn while bathing, showering and swimming.

 Can be worn when doing sports (letters provided for schools and 

sports clubs explaining it is safe to wear for sports).

 Must be removed to go through airport security.

Wear protocol



 The data collected at age 14 complements the accelerometer data 

collected at age 7.

 At age 7, cohort members wore a waist-worn accelerometer for seven 

days.

 The data from age 7 are also available in the UKDA.

The data



Accelerometry - compliance and return





 Interviewer-placed during the household visit

 Two randomly selected 24-hour periods (4am-4am) 

within 10 days of the interviewer visit – one weekday 

and one day on the weekend. 

 Reminders sent by text and email to CMs and parents 

to put on/take off accelerometers, and complete time 

use diaries.

In-field administration



 Had a stock of 4000 accelerometers, so they had to be 

re-used in field.

 CMs posted devices back to the office, data were 

downloaded, then accelerometers reset and posted 

back out to interviewers.

 Batteries had to be regularly charged to ensure devices 

functioned correctly in field, involving monitoring in-

office and interviewer charging.

 A bespoke device management system was set up to 

track the status of each individual device.

Accelerometer management



 As we didn’t have enough accelerometers to cover the 

entire cohort (despite device reuse in-field), a 

subsample was drawn.

 All cohort members in Wales, Scotland and Northern 

Ireland were included, and a random sample of 81% in 

England.

 Cohort members were eligible for both accelerometery

and time use, or neither.

Subsampling



 Blog post on the use of new tech to collect data: 

https://t.co/9NxZqvSM7V

 Working paper on the development of the time use diary: 

http://www.cls.ioe.ac.uk/shared/get-

file.ashx?id=3098&itemtype=document

 Working paper on the implementation of accelerometers: 

http://www.cls.ioe.ac.uk/shared/get-

file.ashx?id=3353&itemtype=document

Resources

https://t.co/9NxZqvSM7V
http://www.cls.ioe.ac.uk/shared/get-file.ashx?id=3098&itemtype=document
http://www.cls.ioe.ac.uk/shared/get-file.ashx?id=3353&itemtype=document


Thank you. Any questions?

emily.gilbert@ucl.ac.uk



Back again at 2.35pm



MCS 6 – Accelerometer 
and Time Use Diary Data

Vilma Agalioti-Sgompou



What will be covered here ?

 Structures of datasets in MCS

 mcs6_cm_accelerometer_derived 

o Dataset structure

o Contents of the dataset

 mcs6_cm_tud_harmonised

o Dataset structure

o Contents of the dataset

o How to derive variables from the 

Time Use Diary data

 How to merge the two datasets

o Overview of data merge between Time Use Diary and the Accelerometer 

data



What will be covered here ?

 Structures of datasets in MCS

 mcs6_cm_accelerometer_derived 

o Dataset structure

o Contents of the dataset

 mcs6_cm_tud_harmonised

o Dataset structure

o Contents of the dataset

o How to derive variables from the 

Time Use Diary data

 How to merge the two datasets

o Overview of data merge between Time Use Diary and the Accelerometer 

data

User guides of the Time User Diary and the Accelerometer



Data Structures of MCS

MCSID is a family/household identifier

CNUM is the number of the Cohort Member 

within a family

Time Use Diary and Accelerometer data 

are structured on _cm_ level



Naming conventions



mcs6_cm_accelerometer_derived

12 AM

8 AM

1 PM

8 PM

Acceleration (ENMO = Euclidean Norm Minus One)

Acceleration is the mean movement within a certain time period (epoch)

Example

o A child playing basketball 

o A child watching TV

For an epoch of 5 seconds, the mean acceleration of the child playing 

basketball is likely to be larger than the one of the child watching TV



mcs6_cm_accelerometer_derived

12 AM

8 AM

1 PM

8 PM

Variables on:

o Valid number of 

hours

o Mean 

acceleration for 

the entire day 

(Euclidean Norm 

Minus One)



mcs6_cm_accelerometer_derived

12 AM

8 AM

1 PM

8 PM

Variables on the 

most and least 

active 5 hour block 

of the day. 

o Mean 

acceleration for 

the 5-hour block

o Start time of the 

5-hour block
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Variables on:

o Valid number of 

hours

o Mean 

acceleration for 

the entire day 

(Euclidean Norm 

Minus One)



Variables on:

o Valid number of 

hours

o Mean 

acceleration for 

the entire day 

(Euclidean Norm 

Minus One)

mcs6_cm_accelerometer_derived

12 AM

8 AM

1 PM

8 PM

Variables on the 

most and least 

active 5 hour block 

of the day. 

o Mean 

acceleration for 

the 5-hour block

o Start time of the 

5-hour block
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Moderate-

to-vigorous 

physical 

activity.

Total time 

spend in at 

least 80% 

vigorous 

activity for 

1min, 5min, 

10min.

What ‘epochs’ are?



mcs6_cm_accelerometer_derived

12 AM

8 AM

1 PM

8 PM

Variables on the 

most and least 

active 5 hour block 

of the day. 

o Mean 

acceleration for 

the 5-hour block

o Start time of the 

5-hour block
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Moderate-

to-vigorous 

physical 

activity.

Total time 

spend in at 

least 80% 

vigorous 

activity for 

1min, 5min, 

10min.

5sec

5minutes

What ‘epochs’ are?

Variables on:

o Valid number of 

hours

o Mean 

acceleration for 

the entire day 

(Euclidean Norm 

Minus One)



mcs6_cm_accelerometer_derived

12 AM

8 AM

1 PM

8 PM

Variables on the 

most and least 

active 5 hour block 

of the day. 

o Mean 

acceleration for 

the 5-hour block

o Start time of the 

5-hour block

m
o
s
t 
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t 
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t 
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Moderate-

to-vigorous 

physical 

activity.

Total time 

spend in at 

least 80% 

vigorous 

activity for 

1min, 5min, 

10min.

5sec

5minutes

What ‘epochs’ are?

1 min

1 min

Variables on:

o Valid number of 

hours

o Mean 

acceleration for 

the entire day 

(Euclidean Norm 

Minus One)



mcs6_cm_accelerometer_derived

12 AM

8 AM

1 PM

8 PM

Variables on the 

most and least 

active 5 hour block 

of the day. 

o Mean 

acceleration for 

the 5-hour block

o Start time of the 

5-hour block

m
o
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t 
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Moderate-

to-vigorous 

physical 

activity.

Total time 

spend in at 

least 80% 

vigorous 

activity for 

1min, 5min, 

10min.

5sec

5minutes

What ‘epochs’ are?

1 min

1 min

Variables on:

o Valid number of 

hours

o Mean 

acceleration for 

the entire day 

(Euclidean Norm 

Minus One)



MCSID Cohort Member FCACCAD VAR FCACCWEEKDAY

Household/ 

Family ID

Cohort Member number within

an MCS family (CNUM)

Accelerometer

assigned day

Weekday vs Weekend

Family 1 1 1 A Weekday

Family 1 1 2 B Weekend

Family 2 1 1 C Weekend

Family 2 1 2 D Weekday

Family 2 2 1 E Weekend

Family 2 2 2 F Weekday

Family 3 1 1 G Weekday

mcs6_cm_accelerometer_derived



mcs6_cm_accelerometer_derived

MCSID Cohort Member FCACCAD VAR FCACCWEEKDAY

Household/ 

Family ID

Cohort Member number within

an MCS family (CNUM)

Accelerometer

assigned day

Weekday vs Weekend

Family 1 1 1 A Weekday

Family 1 1 2 B Weekend

Family 2 1 1 C Weekend

Family 2 1 2 D Weekday

Family 2 2 1 E Weekend

Family 2 2 2 F Weekday

Family 3 1 1 G Weekday



mcs6_cm_tud_harmonised

4 AM

8 AM

1 PM

6 PM

Assigned day 

can be used to 

connect to the 

Accelerometer



mcs6_cm_tud_harmonised

4 AM

8 AM

1 PM

6 PM



4 AM

8 AM

1 PM

6 PM

Deriving variables from the Time Use Diary 



Deriving variables from the Time Use Diary 

Example:

How to calculate total number of 10-minute 

slots for a certain activity (i.e. physical 

activity) per day for each child?

4 AM

8 AM

1 PM

6 PM



Deriving variables from the Time Use Diary 

Example:

How to calculate total number of 10-minute 

slots for a certain activity (i.e. physical 

activity) per day for each child?

4 AM

8 AM

1 PM

6 PM

Per family – MCSID

Per CM      – CNUM 

Per day     – FCTUDAD 



Deriving variables from the Time Use Diary 

Example:

How to calculate total number of 10-minute 

slots for a certain activity (i.e. physical 

activity) per day for each child?

4 AM

8 AM

1 PM

6 PM

Per family – MCSID

Per CM      – CNUM 

Per day     – FCTUDAD 



Deriving variables from the Time Use Diary 

Example:

How to calculate total number of 10-minute 

slots for a certain activity (i.e. physical 

activity) per day for each child?

4 AM

8 AM

1 PM

6 PM

Per family – MCSID

Per CM      – CNUM 

Per day     – FCTUDAD 



Merging Time Use Diary to Accelerometer

MCSID CNUM FCTUD

AD

…

Family 1 1 1

Family 1 1 2

Family 2 1 1

Family 2 1 2

Family 2 2 1

Family 2 2 2

Family 3 1 1

Family 3 1 2

Family 4 1 1

Family 4 1 2

MCSID CNUM FCACC

AD

…

Family 1 1 1

Family 1 1 2

Family 2 1 1

Family 2 1 2

Family 2 2 1

Family 2 2 2

Family 3 1 1

Family 3 1 2

Family 4 1 1

Family 4 1 2



Merging Time Use Diary to Accelerometer

MCSID CNUM FCTUD

AD

…

Family 1 1 1

Family 1 1 2

Family 2 1 1

Family 2 1 2

Family 2 2 1

Family 2 2 2

Family 3 1 1

Family 3 1 2

Family 4 1 1

Family 4 1 2

MCSID CNUM FCACC

AD

…

Family 1 1 1

Family 1 1 2

Family 2 1 1

Family 2 1 2

Family 2 2 1

Family 2 2 2

Family 3 1 1

Family 3 1 2

Family 4 1 1

Family 4 1 2



Future MCS data releases



Future MCS 

data releases



o Possible to find a variable 

from the previous old format 

into the new one. List with 

correspondence between 

previous format and old 

format

o Data handling guide on how 

to merge the different files

o Webinar on data handling of 

MCS in the long format

o Release time estimated 

Autumn 2018

Future MCS 

data releases



Thank you!



Looking ahead - MCS7, Age 17 survey
Dr Vanessa Moulton



 In the field: January 2018 - March 2019

 Data deposit at UKDS ~ end 2019

Timeline MCS7



Data linkage consents at age 17

Domain

Education (NPD, ILR, HESA)

Education (UCAS)

Education (SLC)

Health (NHS)

Economic (DWP) 

Economic (HMRC) 

Crime (MOJ) 



Cohort member:

 Interview, self-completion and online questionnaire

 Physical measurements (height, weight, body fat)

 Numeracy assessment

Parents:

 Online questionnaire

Content



Overview of content MCS7

Parent Cohort member

Family context

Parental education, schooling and parenting

Parents health

Employment, income and housing

Cohort members SDQ

Family and home life

Education and schooling

Income and employment

Health and physical activity

Strengths and Difficulties Questionnaire 

Family and friends

Personality and attitudes

Life and well being

Relationships, sex and pregnancy

Risky behaviours

Diet and body image

Sexual identity


