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Introducing polygenic scores* in four national cohort 
studies
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Centre for Longitudinal Studies, UCL Social Research Institute

Tim Morris - t.t.morris@ucl.ac.uk
David Bann - david.bann@ucl.ac.uk
Liam Wright - liam.wright@ucl.ac.uk

Housekeeping

 Your cameras will be switched off and mics muted.

 If you have a question, please use the chat function, and please note your 
question will be visible to all attendees

 Technical issues – please email us: ioe.clsevents@ucl.ac.uk.

 We would be grateful for your feedback. Please follow the link in the chat 
at the end of the event for the short survey

Thank you for joining us today
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• Introduction to CLS cohorts + value to research
• Generation of polygenic indexes
• Polygenic indexes available from CLS
• Access and resources
• Examples of research using the polygenic indexes
• Q&A

Outline

Introduction to CLS cohort studies
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cls.ucl.ac.uk

Useful re: environment or genes…eg,

• G x E interactions (eg, age, cohort, environment)

• Accounting for confounding 

• Instrumental variables (MR) 

• Help measurement eg, approximating unmeasured exposures 

• Improving prediction

• …

Benjamin et al 2012

Value: genetically informed research

Harden KP. 2021.
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wrt other datasets e.g., biobanks
1. Rich phenotypic data

2. Life course / longitudinal research

3. Comparative across generations

4. National sample + representation

5. Mother-father-offspring trios (MCS)

Value: cohorts with genetic data

Shireby et al 2025 Data Resource profile

https://cls-genetics.github.io/

Obstetric history

Pregnancy (health during, 
problems, antenatal care)

Labour (length, pain relief, 
problems)

Birthweight, length

Childhood illness

Disability

Use of health 
services

Immunisation/vaccina
tions

Mental health

Medical conditions 

Fertility

Menstraution

Pregnancy and 
health

Mental health

Health behaviours

Contraceptive/sterilisation

Menopause / HRT

Mental health

Diagnosis of medical 
conditions

Medication

Gynaecological issues

Physical function

Pain

Mental health

Pregnancy 
& birth

Adulthood Midlife Older ageChildhood & 
adolescence

Marital status

partnership formation

Child-care

Friends

Family life

Socialising

Sexual behaviour

Cohabiting and non

Partner relationship

Partnership changes

Quality of 
relationships

Social support and 
relationships 
Emotional support 
Leisure  time/activities

Household composition  

Paternal and maternal

Occupation

Income

Education

Cohort members (& partners’)

Occupation / employment status

Income

Grandparents’ 
occupation

GCSE/O’level       A’levels           Life-long learning 

Phenotypic data
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Generation of polygenic indexes

• Blood & saliva samples

• Imputed to TOPMed panel

• Consistent QC process across cohorts

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

Genetic data
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Sampled participants

PGI 
available

Response 
rate (%)

N imputed 
+ QC’d

N alive & in 
UK at wave

N responded 
to biosample
wave

N total 
cohort

Age sample 
takenCohort

6,396406,39615,9719,37718,55844*1958c NCDS

5,36133.85,59816,5778,58117,006461970c BCS

1,27210.21,56815,3587,27916,122321989-90c Next Steps

7,836*42.37,84118,57511,85919,517142001c Millennium cohort 
(cohort members)

SampleMillennium Cohort Study

7,836offspring

7,777mothers

4,634fathers

6,426offspring - mother duos

3,802offspring - father duos

3,117offspring – mother - father trios

Polygenic indexes

• Designed to summarise the known 
genetic predisposition for a trait

• Calculated as count and effect sizes 
of individual variants

• Dependent on the trait and population 
measured in the GWAS

• Normally distributed in population

Abdellaoui, 2021
Rayner, 2018
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Polygenic indexes

• Designed to summarise the known 
genetic predisposition for a trait

• Calculated as count and effect sizes 
of individual variants

• Dependent on the trait and population 
measured in the GWAS

• Normally distributed in population

Abdellaoui, 2021

Polygenic indexes

• Generated with PRSice2 (Choi et al, 2019)

• SNPs clumped to avoid overcounting signals 
(250kb, r² > 0.1)

• Polygenic indexes generated at 5 thresholds

• Generated for cohorts independently and 
for the harmonised cohort genotype data

Example SNPs for Height in MCSThreshold

5,7395x10-08

9,5071x10-05

30,0290.01

46,2490.05

121,0341

Reliability
Predictive 
power

Okbay et al, 2022
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Polygenic indexes

Mills & Rahal, 2019

• WEIRD samples dominate research 

• Restricted to participants of 'European ancestry'

• Ancestry inferred by genetic similarity to people in a 
large reference dataset (1000 Genomes Phase 3)

• Genetic studies have been overwhelmingly conducted 
in European ancestry populations

• Full code pipeline available on GitHub at 
https://github.com/CLS-
Data/CLS_PGI_repository

• Pipeline can be cloned and run in other 
(cohort) datasets

Code pipeline
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Polygenic indexes available from CLS

Currently…

44 traits over 7 domains:

• Anthropometrics

• Brain structure and cognition

• Health behaviours

• Mental health

• Personality

• Physical health

• Social outcomes

HypertensionDietBirth weightSubstance abuse

Major depressive disorderEducationBlood pressureADHD

NeuroticismExternalising problemsBody fat distributionAge at initiation of smoking

Openness to experienceExtraversionBody Mass Index (adulthood)Age at menopause

Parental LifespanFasting blood glucoseBody Mass Index (childhood)Agreeableness

Parkinson’s diseaseGrip strengthCigarettes per dayAlcoholic drinks per week

Rheumatoid arthritisHbA1cCognitionAlzheimer’s Disease

SchizophreniaHeightConscientiousnessAnxiety

Type 1 DiabetesHippocampal volumeCoronary artery diseaseAsthma

Type 2 DiabetesHousehold IncomeC-reactive proteinAutism spectrum disorder

Waist circumferenceHuman LongevityDepressive symptomsBipolar disorder

Polygenic indexes
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Currently…

44 traits over 7 domains:

• Anthropometrics

• Brain structure and cognition

• Health behaviours

• Mental health

• Personality

• Physical health

• Social outcomes

HypertensionDietBirth weightSubstance abuse

Major depressive disorderEducationBlood pressureADHD

NeuroticismExternalising problemsBody fat distributionAge at initiation of smoking

Openness to experienceExtraversionBody Mass Index (adulthood)Age at menopause

Parental LifespanFasting blood glucoseBody Mass Index (childhood)Agreeableness

Parkinson’s diseaseGrip strengthCigarettes per dayAlcoholic drinks per week

Rheumatoid arthritisHbA1cCognitionAlzheimer’s Disease

SchizophreniaHeightConscientiousnessAnxiety

Type 1 DiabetesHippocampal volumeCoronary artery diseaseAsthma

Type 2 DiabetesHousehold IncomeC-reactive proteinAutism spectrum disorder

Waist circumferenceHuman LongevityDepressive symptomsBipolar disorder

Polygenic indexes

All PGI have been created for:

1. Each cohort independently

2. Restricting to harmonised ‘SNP list’

Height SNPs in 
MCS (harmonised)

Height SNPs 
in MCS

Threshold

5,5215,7395x10-08

9,0909,5071x10-05

28,22630,0290.01

43,03746,2490.05

109,176121,0341

Polygenic indexes
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D
en

si
ty

PGI Δ R2 
(%)

Sex + PGI R2 
(%)

Sex R2 (%)Threshold

17.3246.8329.515x10-08

18.8848.3929.511x10-05

20.2349.7429.510.01

20.1849.6929.510.05

20.1649.6729.511

NCDS
nvht16 - Height in metres at 16 years

Example PGI - height

Consistent variable naming 
convention:

• Cohort

• If harmonised dataset

• Trait

• p value threshold

• PGI repository version

mcs_hmz_height_p5e08_v1

What do the PGIs look like?
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Access and resources

PGIsRaw genetic data

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

https://ukdataservice.ac.uk/

Data access
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https://discovery.closer.ac.uk/

Data access

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

Data access
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• CLS genomics GitHub for ‘living 
documentation’

https://cls-genetics.github.io

• IJE Data Resource profile 
https://academic.oup.com/ije/article/54/5/dyaf141/
8237599

Resources

Examples of research using the 
polygenic indexes
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Exemplar #1: Gene x Environment Interaction in 
Education

Morris et al, 2025

Exemplar #1: Gene x Environment Interaction in 
Education

Morris et al, 2025
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Exemplar #1: Gene x Environment Interaction in 
Education

Morris et al, 2025

Exemplar #2: Gene x Environment Interaction in 
Obesity

Wright et al., 2024a
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Exemplar #2: Gene x Environment Interaction in 
Obesity

Wright et al., 2024a

Exemplar #2: Gene x Environment Interaction in 
Obesity

Wright et al., 2024a
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The Confounding of Genes and Family 
Environments

Father’s 
Education

Mother’s 
Education

Child’s 
Education

The Confounding of Genes and Family 
Environments

Father’s 
Education

Father’s 
Genotype

Mother’s 
Education

Child’s 
Genotype

Mother’s 
Genotype

Child’s 
Education
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Father’s 
Education

Father’s 
Genotype

Mother’s 
Education

Child’s 
Genotype

Mother’s 
Genotype

Child’s 
Education

Indirect genetic effects

Father’s 
BMI

Father’s 
Genotype

Mother’s 
BMI

Child’s 
Genotype

Mother’s 
Genotype

Child’s 
BMI

Indirect genetic effects
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Exemplar #3: Genetic Nurture of BMI

Wright et al., 2024b

Kong et al., 2018

Indirect genetic effects
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