
1958, 1970, 1989-90 and 2000-1 Birth Cohorts: 
Introduction from a biomedical science perspective

Vanessa Moulton, Senior Researcher
Morag Henderson, Director of Next Steps (1989-90)

Emla Fitzsimons, Director of MCS (2000-1)
George Ploubidis, Director of NCDS1958 and BCS1970 

Centre for Longitudinal Studies, UCL Social Research Institute

CLOSER webinar
7 March 2023



About CLS  

• The Centre for Longitudinal Studies is home to four* national longitudinal 
cohort studies, which follow the lives of tens of thousands of people

• Each of our four studies follows large, nationally representative groups of 
people born in a given year

• By collecting information from the same people over time, as they live 
their lives, our studies are powerful resources for answering important 
research questions

• Multi-purpose and multi-disciplinary studies collecting detailed information 
on different aspects of cohort members lives (economic, social and health)
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Brief overview of our studies



1958 1965 1969 1974 1981 1991 2000 2003 2004 2008 2013

Birth 7 11 16 23 33 42 44 46 50 55
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1970 1975 1980 1986 1996 2000 2004 2008 2012 2016

Birth 5 10 16 26 30 34 38 42 46

mother parents parents

cohort

member / 

parents

cohort 

member

cohort 

member

cohort 

member

cohort 

member

cohort 

member

cohort 

member

school school school

children 

(1 in 2)

medical 

exam

medical 

exam

Ht

medical

exam

Ht/Wt

medical
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Ht/Wt Ht/Wt Ht/Wt Ht/Wt Ht/Wt
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blood (DNA)
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mental h.

cognitive

mental h.

diet diary

cognitive

mental h. mental h. mental h. mental h.

cognitive

mental h.
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mental h.

consent for health and 

economic records*

16,568 13,135 14,875 11,622 9,003 11,261 9,665 8,874 9,841 8,851
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BCS70 A study of everyone born in one week in 1970 (GB)
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2004 2005 2006 2007 2008 2009 2010 2015

14 15 16 17 18 19 20 25

study 
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study 

member

study 

member

study 

member

study 

member
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member

study 

member

study 

member

parents parents parents parents

mental h. mental h.

Ht/Wt

mental h.

National

Pupil 
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National

Pupil 

Database

health, 

economic, 

crime 

consents

15,770 13,539 12,439 11,801 10,430 9,799 8,682 7,702
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Next Steps A study of people born in 1989/90 (England)

• Higher Education Statistics 

Agency information on 

university participation and 

attainment

• Student Loans Company 

information



2001/2 2004 2006 2008 2012 2015 2018

9m 3 5 7 11 14 17

main parent main parent main parent main parent main parent main parent

cohort 

member

partner

older 

siblings

partner

older 

siblings

partner

cohort 

member

teacher

partner

cohort 

member

teacher

partner

cohort 

member

partner

main 

parent

partner

Ht/Wt Ht/Wt Ht/Wt

accelerometer

Ht/Wt Ht/Wt

Saliva (DNA trio) 

accelerometer

Ht/Wt

cognitive

mental h.

cognitive

mental h.

cognitive

mental h.

cognitive

mental h.

time use record

cognitive

mental h.

cognitive

mental h.

health records;  education records; parents’ and CM’s economic records; police and criminal justice

18,552 15,590 15,246 13,857 13,827 11,726 10,625
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MCS A study of people born in 2000/2 (UK)
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Birth School years Adult

Household composition

Parental socio-economic situation 

Obstetric history

Smoking in pregnancy

Pregnancy (problems, antenatal 

care)

Labour (length, pain relief, 

problems)

Birthweight, length

Household composition

Parental social class & education

Parental employment

Financial circumstances

Housing

Family relationships

Health

Cognitive tests

Emotions and behaviour

School

Views and expectations

Attainment

Household composition

Employment

Social class

Income and wealth

Housing

Family and partnership history

Health (including biomarkers)

Well-being and mental health

Health-related behaviour

Training and qualifications

Basic skills

Views and expectations

Typical information covered



COVID-19 surveys

Wave Dates Context Mode

Wave 1 May 2020 First national lockdown Web

Wave 2 Sept/Oct 2020 Eased restrictions Web

Wave 3 Feb/Mar 2021 Third national lockdown Web → Telephone

Study Age in 2020

MCS 19

Next Steps 30

BCS70 50

NCDS 62

https://cls.ucl.ac.uk/covid-19-survey/

https://cls.ucl.ac.uk/covid-19-survey/


Examples of biomedical research 
in the CLS cohorts













‘Biomedical’ data

Overview of health measures
Medical history

Anthropometrics / physical function
Biomarkers

Health behaviours
Genetic data
COVID-19

Linked health data



Overview of health measures

Physical health measures NCDS 58 BCS 70 NS 89 MCS 01

Self assessed general health 7, 11,16, 33, 44, 46, 

50, 55

5, 10, 16, 34, 42, 46 25 3, 5, 7, 11, 14, 17

Medical conditions/ *long term 

illness

0, 7, 11, 26, 23, 33, 

42, 44, 46, 50, 55

0, 5, 10, 16, 26, 30, 

34, 38, 42, 46 

14*, 15*, 16*, 17*, 18*, 

19*, 20*, 25*

9m, 3, 5, 7, 11, 14, 

17

Anthropometry 7,11,16, 23, 33, 42, 

44, 50, 55

10,16, 26, 30, 34, 42, 

46

25 3, 5, 7, 11, 14, 17

Physical activity (leisure time) 11, 16, 23, 33, 42, 

44, 46, 50, 55

5, 10, 16, 34, 42, 46 20, 25 5, 7, 11, 14, 17

Diet related measures (intake, 

overeating) 

7, 33, 42, 44 10, 16, 30, 34, 42, 46 25 9 months, 3, 7, 11, 

14, 17

Smoking, drugs & alcohol 

consumption 

16, 23, 33, 42, 44, 

46, 50, 55 

10, 16, 26, 30, 34, 

42, 46

14, 15, 16, 17, 18, 19, 

20, 25

11, 14, 17

Sleep 7,16, 50 16, 42, 46 25 14,17

DNA /biomarkers 44 genetic & bio 46 (genotyping & bio) Planned for age 32 14 (genetic)

Linked Health admin. data England & Scotland England & Scotland England England, Scotland & 

Wales 



BCS70

• Birth
• Antenatal care, abnormalities in 

pregnancy and labour, analgesia 

and anaesthesia, infant (weight, 

progress, management and 

outcome), obstetric history

• Immunisation /vaccinations 

(5,10,16)

• Accidents (5, 10, 16, 26, 30, 34)

• Use of health services (5,10,16)

• Hospital admissions (5,10,16, 30, 

34) 

• Medication (10, 16, 46)

Medical history (survey records)

NCDS

• Birth
• Abnormalities in pregnancy, 

labour (induction, progress, 

medications, mode of delivery), 

infant (weight, gestational age), 

obstetric complications

• Immunisation /vaccinations (7,16)

• Childhood illness (7,11,16)

• Hospital admissions (7,11,16, 23, 

33, 42, 46) 

• Medication (44/5)

• Chronic widespread pain (44/5)

MCS

• Birth
• Fertility treatment; antenatal care; 

health problems during pregnancy; 

pregnancy and labour (mode of 

delivery, pain relief, complications, 

analgesia and anaesthesia); 

birthweight and gestational age; 

breastfeeding; antenatal care, 

obstetric history

• Incidence / number of health problems 

(e.g. chest infections, ear infections, 

skin problems) (9mths, 3)

• Immunisation /vaccinations (9mths, 3)

• Accidents (9mths, 3)

• Use of health services (3)                                       

• Hospital admissions (9mths, 3) 



NCDS BCS70 Next Steps MCS

Height, Weight and BMI 7, 11**, 16, (23), 33, 44/5, (50), (55) 5*,10**, 16, (26), (30), (34), (42), 46 (25) 3**,5,7,11,14,17

Head circumference 7 5,10,16

Hip and waist circumference 44/45 46 5,7 (waist)

Body fat 46 7,11,14,17

Vision 7,11,16, 44/5 10, 16

Audiometry 7,11,16, 44/5 10,16

Laterality 7 10,16

Co-ordination 7,11,16 10,16

Speech 7,11,16 10

Blood pressure 44/45 10, 16, 46

Pulse 44/45 10

Respiratory function 44/45

Maximal grip strength 46

Leg-raise/balance 46

Anthropometrics / physical function

* Height only ** also parents height and weight () self-report



NCDS (44/5) BCS70 (46)

Total and HDL cholesterol Y Y

Triglycerides Y Y

C-reactive protein (CRP) Y Y

Glycosylated haemoglobin (HbA1c) Y Y

Insulin-like growth factor 1 (IGF-1) Y Y

Total and allergen-specific immunoglobulin E

House Dust Mite, Cat and Grass Pollen Allergens
Y

Fibrinogen Y

Tissue plasminogen activator (t-PA) Y

Von Willebrand factor (9vWF) Y

Serum 25-hydroxyvitamin D Y

Fibrin D-dimer Y

Ferritin Y

Cytomegalovirus Y

Red blood cell count Y

Biomarkers in NCDS and BCS70 
extracted from blood samples



Measurement of health behaviours BCS70 

Age 16: Dietary diary
Age 46: Online diet 

questionnaire

• Diet questionnaire over 4 

days (Fri-Mon)

• Dietary food group 

categories 

• Diet nutrient categories

• Oxford WebQ – developed 
and hosted by CEU, 
Oxford

• Inventory of food and drink 
consumed on previous day

• Completed on 2 of 7 days 
following home visit

• Nutrient intake calculated 
e.g. energy (kJ), protein 
(g), total fat (g) etc

https://cls.ucl.ac.uk/wp-

content/uploads/2020/05/BCS70-Age-

16-Dietary-Diaries-User-Guide.pdf

Age 46: Accelerometer

• Thigh worn ActivPal device worn for 7 

days

• Accelerometer and also measures 

postural allocation to accurately 

distinguish between different types of 

sedentary activity (standing, sitting, 

sleeping) and transitions between
https://cls.ucl.ac.uk/wp-

content/uploads/2020/02/BCS70_Accelerometry_User_Guide.pdf



Measurement of health behaviours in MCS

• Time use diary (14) was paired with activity monitor: 
sample and day selection the same

• Full record of activities collected for 2 selected days; also 
collected information on where they were, who they were 
with, & how much they liked the activity

• 4,851  CMs completed day 1 of the time-use record 

• 4,095 CMs completed day 2 of the time-use record 

• 8,946 TOTAL days of information

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 monitor (7,14)
• Actigraph (waist) – every day 

for 7 days during waking 

hours (7)

• Geneactiv accelerometer 

(wrist) – 1 weekday & 1 

weekend day measured 

physical and sedentary 

activity (14)



• New data access system (typically <1 month for a response, 
simple form; link).

• NCDS: Available, link

• BCS70: Available Q2-3 2023. 

• Next Steps: saliva collection underway for age 32, funding for 
DNA extraction and genotyping.

• MCS: Available (Infinium Global Screening Array (link)).

- Trios (cohort member, mother, father).

• In future: 

• Website for full technical documentation of data, cleaning 
(quality control) processes

• Polygenic scores for multiple health / social phenotypes 
(TBC on UKDS).

Genetic data

CLS | Genetic data and 

biological samples (ucl.ac.uk)

Biological samples available 

for further use on application:

NCDS: blood, saliva

BCS70: blood

https://cls.ucl.ac.uk/data-access-training/data-access/accessing-data-directly-from-cls/
https://research.ncl.ac.uk/d2k/ourresearch/58forwards/geneticdatatypes/
https://www.illumina.com/content/dam/illumina-marketing/documents/products/datasheets/infinium-commercial-gsa-data-sheet-370-2016-016.pdf
https://cls.ucl.ac.uk/data-access-training/genetic-data-and-biological-samples/
https://cls.ucl.ac.uk/data-access-training/genetic-data-and-biological-samples/


▪ MCS6 saliva samples were collected from cohort members and resident 

biological parents for DNA extraction:
▪ Approx. 200 twins or triplets

▪ Triads (cohort, mother, father) @47%, cohort and one parent @44%

▪ Now available, genotyped data - single chip (Infinium Global Screening Array)

▪ Working on: polygenic scores for multiple phenotypes

▪ Fitzsimons, E., Moulton, V., Hughes, D. A., Neaves, S., Ho, K., Hemani, G., ... & Ring, S. (2021). Collection of genetic data at scale for a nationally 
representative population: the UK Millennium Cohort Study. Longitudinal and Life Course Studies.

Genetic data in the MCS

Cohort member 8,031

Mother 8,181

Father 4,782

Total 20,994

https://www.illumina.com/content/dam/illumina-marketing/documents/products/datasheets/infinium-commercial-gsa-data-sheet-370-2016-016.pdf


COVID-19 and serology surveys
Available via the UKDS (EUL)

COVID-19 surveys response

NCDS BCS70 Next 

Steps

MCS 

CMs

MCS

parents

Wave 1 5,178 4,223 1,907 2,645 2,831

Wave 2 6,282 5,320 3,664 3,274 5,707

Wave 3 6,809 5,758 4,239 4,474 5,251

https://cls.ucl.ac.uk/covid-19-survey/

Serology Survey:

• Participants who took part in one of 

three COVID-19 Surveys were invited 

to provide a finger-prick blood sample

• Two antibody tests conducted - N-

assay and S-assay

• N-assay more likely to identify 

naturally occurring antibodies 

through exposure to virus

• S-assay more likely to identify 

antibodies occurring following 

vaccination

• Same antibody tests conducted in 

multiple longitudinal studies including 

ALSPAC, USoc, ELSA, TwinsUK and 

NSHD (1946 cohort), funded by 

National Core Studies.

https://cls.ucl.ac.uk/covid-19-survey/covid-19-antibody-testing/

Serology survey response  

NCDS BCS70 Next 

Steps

MCS

CMs

MCS

parents

Invited 6,939 6,594 4,826 5,266 7,143

Consented 4,156 3,741 2,090 1,397 3,214

Blood sample 

returned

3,222 2,547 1,267 1,140 2,266

https://cls.ucl.ac.uk/covid-19-survey/
https://cls.ucl.ac.uk/covid-19-survey/covid-19-antibody-testing/


Section Topic W1 W2 W3

Physical health Whether has had COVID-19 Y Y Y

Whether has had COVID-19 test & results N Y Y

Long COVID-19 symptoms N N Y

Symptoms of COVID-19 Y Y Y

Extent of compliance with social distancing guidelines Y N Y

Whether has downloaded NHS Track & Trace app N N Y

Whether been offered COVID-19 vaccine; whether received 

it & date; if not: how likely to have it; if not likely: reasons
N N Y

Self-rated general health Y Y Y

Long-standing health conditions Y Y Y

Disruption to medical appointments Y Y Y

Difficulty obtaining medication N Y Y

Whether in defined vulnerable category Y Y Y

Health behaviours Smoking and vaping Y Y Y

Alcohol consumption Y Y Y

Physical activity Y Y Y

Diet (fruit & veg) Y Y Y

Sleep Y Y Y

Weight Y Y Y

Screen time N N Y

Physical health in the COVID-19 surveys



Linked health administrative data in the cohorts

Country Study Health admin data Access

England NCDS, BCS70, Next 

Steps, MCS

Hospital Episodes Statistics (HES)

• Admitted Patient Care (APC)

• Critical Care (CC) – linked to APC

• Accident & Emergency (A&E)

• Outpatient Care (OP)

Available at UKDS (e.g. link)

via Secure Lab

Scotland Scottish Medical Records (SMR) Available at UKDS (e.g. link)

via Secure Lab
BCS70, NCDS, MCS • Inpatient 

• Outpatient

• Birth and neonatal records

• Prescribing information

BCS70, NCDS only • Maternity

MCS only • Immunisations (SRS), Child Health Review 

Wales MCS • Health data assets from SAIL Databank (e.g. 

emergency department, outpatient, COVID data) up 

to age 14 and for cohort members’ parents

Available at Secure 

Anonymised Information 

Linkage (SAIL) Databank; to 

be deposited with UKDS

• Hospitalisations & no. of diagnoses from ICD-10 

chapter codes up to age 11

Available at UKDS via Secure 

Lab (link)

All NCDS

BCS70

• Deaths (1958-2016)

• Deaths (1970-2014)

Available at UKDS (e.g. link)

via Special Licence

Coming soon: 

▪ HES data linked to MCS; HES refresh in remaining studies, including COVID-19 data

▪ Refresh of Welsh health dataset linked to MCS (2001-2012)

https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=8697
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=8763
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=8302
https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=8763


MCS
• Oral fluids sample - assays used to detect variety of infections (3)

• Milk teeth - test for exposure to lead in the environment (7)

BCS70
• Impact of foetal nutrition on early development (22 and 42 months)

• 10% of CM’s; >42 weeks gestation and low birthweight; @2,500

• Family circumstances, development, medical examination 

NCDS

• Feasibility Study and Tobacco Research (age 20)
• @ 800: education, employment, marriage, children, housing, income and savings

• Adult smoking behaviour self-completion

Biomedical sub-studies in the CLS cohorts



Resources and access to data



Data freely available to researchers, government analysts and 
third sector workers: https://ukdataservice.ac.uk/

Cohort Link 

NCDS http://discover.ukdataservice.ac.uk/series/?sn=2000032

BCS70 http://discover.ukdataservice.ac.uk/series/?sn=200001

Next Steps http://discover.ukdataservice.ac.uk/series/?sn=2000030

MCS http://discover.ukdataservice.ac.uk/series/?sn=2000031

https://ukdataservice.ac.uk/
http://discover.ukdataservice.ac.uk/series/?sn=2000032
http://discover.ukdataservice.ac.uk/series/?sn=200001
http://discover.ukdataservice.ac.uk/series/?sn=2000030
http://discover.ukdataservice.ac.uk/series/?sn=2000031


Access to different types of data

Access to data held by the UK Data Service varies depending on how the data is classified:

Tier 1: End User Licence (EUL) for access to data with a low level of sensitivity and 

disclosivity. 

• Most of our data are available under this licence. 

• Your application is authorised directly by the UK Data Service, and you can 

download the data directly from there.

Tier 2a: Special Licence (SL) for access to moderately sensitive or disclosive data. 

Access through the UK Data Service and application approved by CLS before you can 

download the data.

Tier 2b: Secure Access Licence (SA) for access to the most sensitive and/or potentially 

disclosive data. Access through the UK Data Service and attend a specialised training 

course. 

https://cls.ucl.ac.uk/data-access-training/data-access/

https://ukdataservice.ac.uk/get-data/how-to-access/conditions/eul.aspx
https://ukdataservice.ac.uk/get-data/how-to-access/conditions/special-licence.aspx
https://ukdataservice.ac.uk/get-data/how-to-access/conditions/controlled-data.aspx
https://cls.ucl.ac.uk/data-access-training/data-access/


▪ Data access system via CLS Data Access Committee

▪ Complete CLS Data Access Request - which 

includes:

▪ And attaching *_Data_Dictionary.xlsx with requested 

variables

▪ Bespoke survey dataset identified by a specific 

project ID

Genetic data and biological samples
*NCDS and MCS

i. Research project description (up to 500 words)

ii. Brief methodology description (up to 500 words)

iii. Ethico-legal issues including sensitive or controversial social topics (up to 500 words)

https://cls.ucl.ac.uk/data-access-training/data-access/accessing-data-directly-from-cls/

(For Genome Wide genotyping data if not linked to any NCDS data apply to the European Genome-phenome 

Archive (EGA) – more information at link above)

https://cls.ucl.ac.uk/data-access-training/data-access/accessing-data-directly-from-cls/


Resources available: CLS website https://cls.ucl.ac.uk/

https://cls.ucl.ac.uk/


Resources available on each cohort and sweeps:
User Guide, technical resources and questionnaires



Training and Support 
Forthcoming events

Handling missing data in the CLS cohorts

27 April 2023, 1.00–4.30pm

Children of the noughties: a conference to celebrate 21 

years of the Millennium Cohort Study. 12/13 June 2023

https://cls.ucl.ac.uk/events/

https://cls.ucl.ac.uk/events/children-of-the-noughties/
https://cls.ucl.ac.uk/events/children-of-the-noughties/
https://cls.ucl.ac.uk/events/


Upcoming biomedical data



Upcoming physical health / biomedical data
MCS age 22/23
General / Longstanding

COVID-19

Height/Weight/Body fat

Substance use

Sleep

Diet and exercise

Pregnancy

Next Steps age 33
General / Longstanding

COVID-19

Height/Weight

Substance use

Sleep

Diet and exercise

Pregnancy histories, fertility treatments and family planning

Saliva collection for DNA extraction and genotyping

BCS70 age 52/53
General / longstanding

Health conditions

COVID-19

Height/Weight

Substance use

Sleep

Diet and exercise

Drinking and smoking

Menstruation, gynaecological problems and menopause 

Sterilisation/Vasectomy

Fertility

NCDS age 62/65

General / Longstanding / Physical health problems

Health insurance

COVID-19

Height/Weight

Substance use

Sleep

Diet and exercise

Pain

Gynaecological problems 

Hearing 

Vision

Dental health



NCDS Age 62-64 biomedical sweep

Nurse visit – bio-measures

Prescribed medications

Seated and standing blood pressure

Maximal grip strength

Blood sampling:

• Total and HDL cholesterol

• Glycated haemoglobin (HbA1c)

• Triglycerides

• High sensitivity c-reactive protein (hsCRP)

• DNA extraction

Anthropometry (weight, body fat, waist and hip)

Timed normal walk

Standing balance: Leg raise 

Online diet questionnaire

Oxford WebQ – a 24 hour recall of food and drink 

consumption on two days. Days randomly selected from 

the seven days following the nurse visit. Nutrient intake 

automatically derived. 



• Nationally representative groups of people born in a given ‘year’ 

• Multi-purpose and multi-disciplinary studies collecting detailed information on 
different aspects of cohort members lives from childhood to early old-age 
(economic, social, health and behaviours)

• Including:

• Medical examinations throughout the life-course (birth, childhood, midlife, early old age)

• Anthropometrics

• Diet and time-use diaries, accelerometry

• Genetic data and biological samples

• Biomarkers

• Linked health administrative data

• COVID-19 data and antibody tests

• Opportunities for within cohort biomedical research and

• Cross-CLS cohort biomedical research e.g. BCS70 & NCDS same protocols; NCDS, 
BCS70 and MCS anthropometry, COVID-19 serology all our cohorts (and others)

• Opportunities for direct comparisons with other CLOSER longitudinal datasets e.g. 
NSHD, ELSA

CLS cohorts and biomedical research
To conclude:



Thank you.



Thanks to our funders and host institution
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