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1. Introduction 
Understanding Society is a longitudinal household panel survey that started in 2009 and 

attempts to interview the core sample members at approximately one year intervals, as 

long as they are living in the UK. Each sets of interviews are referred to as waves. After the 

2nd and 3rd waves sub-samples of the Study consented to nurse visits, blood and DNA 

extraction. To learn more about the survey please visit the About the Study webpage and 

the Main Survey User Guide. To learn more about the nurse visits and the health and 

biomarker data collected please visit the Health and biomarkers webpage.  

A polygenic score (PGS) is a continuous variable that reflects an individual’s propensity 

towards a given trait, as calculated by comparing their genetic profile to the summary 

statistics generated from a genome-wide association study (GWAS) of the trait. Traits are 

wide-ranging and can include disease status, behaviours, and blood levels of biomolecules, 

among many others. In the case of disease status, polygenic scores are sometimes termed 

“polygenic risk scores” (PRSs) as they reflect the risk, or liability, of having the disease.  

For a given trait, the GWAS summary statistics comprise a long list of single-nucleotide 

polymorphisms (SNPs), or points on the genome which have two possible variants (alleles), 

which have been tested for association with the trait of interest. For each SNP, one of the 

alleles, often referred to as the “effect allele”, has an effect size and p-value reported in the 

summary statistics. An individual has 0, 1 or 2 copies of the effect allele per SNP. PGSs are 

sums - usually weighted by effect size - of the effect alleles that an individual possesses. A 

biological glossary can be found on the Understanding Society biomarker topic page. 

Each PGS that is made available in Understanding Society has a separate list of all SNPs 

included in the calculation. This user guide includes the GWAS paper and details of the 

methods used to generate the PGS in Understanding Society. PGS calculation methods vary 

in terms of the software used, the exclusion or inclusion of SNPs based on different 

clumping methods and p-value thresholds, weighted vs unweighted approaches, etc.  

2. Polygenic Score of Body Mass Index in Understanding Society 

The polygenic score (PGS) of body mass index (BMI) is based on the genome-wide 

association study (GWAS) of BMI by Yengo et al (2018) [1] and the PGS calculated by Hughes 

et al (2019) [2]. The imputed genetic dataset from Understanding Society was used to 

calculate individual-level PGSs. The following formula was used:  

𝑃𝐺𝑆 = ∑ 𝑆𝑁𝑃𝑗  𝛽𝑗,   𝑗 = 1, 2, … , 𝑚𝑚
𝑗 ,              (1) 

where SNP represents single-nucleotide polymorphism. 𝑆𝑁𝑃𝑗  is the jth SNP of m SNPs that 

are significantly associated with BMI under GWAS p-value threshold (𝑝 < 5 × 10−8).  𝛽𝑗 is 

the effect size of jth SNP according to the GWAS [1].  

The working steps are:  

https://www.understandingsociety.ac.uk/about/about-the-study/
https://www.understandingsociety.ac.uk/documentation/mainstage/user-guides/main-survey-user-guide/
https://www.understandingsociety.ac.uk/documentation/health-assessment/
https://www.understandingsociety.ac.uk/wp-content/uploads/topics/biomarkers/biological-glossary.pdf
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1. SNPs were first excluded on the basis of:   

• minor allele frequency <0.01 

• Hardy-Weinberg p<1x10-4 

• call rate <0.95 

• imputation information score <0.8 
 
2. SNPs were identified as genome-wide significant from published GWAS information 

[1] (𝑝 < 5 × 10−8). Then the significant SNPs were clumped using clump_data() of 

TwoSampleMR package in MRBase at clump.kb=10000, clump.r2=0.001, resulting in 

480 SNPs used in the score [3 4]. Please refer to the file “UKHLS_BMI_PGS_SNPs.csv” 

for details of 480 SNPs.  

 

3. The PGS was then calculated for each individual based on the formula (1) using R 

code.  

See references for Body Mass Index PGS in the Reference section. 

 

3. Polygenic Score of Testosterone in Understanding Society 
The polygenic score (PGS) of total testosterone (TT) is based on the genome-wide 

association study (GWAS) of TT by Ohlsson et al (2011) [1] and the PGS calculated by Hughes 

and Kumari (2019) [2]. The PGS is based on only three SNPs, two of which were directly 

genotyped in Understanding Society and one which was only available in the imputed 

dataset. The following formula was used:  

𝑃𝐺𝑆 = ∑ 𝑆𝑁𝑃𝑗  𝛽𝑗,   𝑗 = 1, 2, … , 𝑚𝑚
𝑗 ,              (1) 

where SNP represents single-nucleotide polymorphism. 𝑆𝑁𝑃𝑗  is the jth SNP of m SNPs that 

are significantly associated with BMI under GWAS p-value threshold (𝑝 < 5 × 10−8).  𝛽𝑗 is 

the effect size of jth SNP according to the GWAS [1].  

The working steps are:  

1. No SNPs were excluded. The GWAS reported only three independent, significantly 

associated SNPs [1] and all three were used to calculate the PGS in Understanding 

Society. Please refer to the file “UKHLS_TT_PGS_SNPs.csv” for details of the three 

SNPs.  

 

2. The PGS was then calculated for each individual based on the formula (1) using 

STATA code.  

See references for Testosterone PGS in the Reference section. 
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4. Data and Analysis Guidance 
 

Users may find the following tutorial useful as it provides ‘theoretical background and 

hands‐on experience’ for researchers new to the field - A tutorial on conducting genome‐

wide association studies: Quality control and statistical analysis – PubMed (nih.gov)1. 

4.1 List of files and variables 

File:  Description:  
xpolygen_ns.dta Polygenic data 
BMI_pgs_snps.csv       List of Body Mass Index SNPs                                    

Testosterone_pgs_snps.csv            List of testosterone SNPs                                    

 

 

Variable:  Label:  
pidp                cross‐wave person identifier (public release)                                    

pid                 personal identifier (BHPS cohort)                                                

b_hidp              household identifier (public release)                                            

b_pno               person number                                                                    

b_splitnum          split number, 1=first, 2=second                                                  

c_hidp              household identifier (public release)                                            

c_pno               person number                                                                    

c_splitnum          split number, 1=first, 2=second                                                  

wave                health assessment wave                                                           

hhorig sample origin  BHPS or Understanding Society 

pgs_BMI_exwt_dv BMI polygenic score                                                              

pgs_testosterone_exwt_dv testosterone polygenic score                                            

pca1                genetic principal component PCA1                                                 

pca2                genetic principal component PCA2                                                 

pca3                genetic principal component PCA3                                                 

pca4                genetic principal component PCA4                                                 

pca5                genetic principal component PCA5                                                 

pca6                genetic principal component PCA6                                                 

pca7                genetic principal component PCA7                                                 

pca8                genetic principal component PCA8                                                 

pca9                genetic principal component PCA9                                                 

pca10               genetic principal component PCA10                                                

 
1 Marees AT, de Kluiver H, Stringer S, Vorspan F, Curis E, Marie-Claire C, Derks EM. A tutorial on conducting 
genome-wide association studies: Quality control and statistical analysis. Int J Methods Psychiatr Res. 2018 
Jun;27(2):e1608. doi: 10.1002/mpr.1608. Epub 2018 Feb 27. PMID: 29484742; PMCID: PMC6001694. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6001694/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6001694/
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5. Discussion and Recommendations 
PGSs generated in Understanding Society can be used as explanatory variables in a range of 

analyses, including as an instrumental variable (IV) in Mendelian Randomization (MR) 

studies to investigate the causal effect of the PGS trait with health/social outcomes – for 

examples using the PGS of body mass index (BMI) please see [1, 2]. MR entails a special set 

of assumptions; for more information about MR see [3-6].  

Any findings from analyses that use PGSs as explanatory variables require careful 

interpretation. Users are strongly advised to read the corresponding GWAS paper in the PGS 

reference sections. It is important to note aspects of the GWAS cohort(s) which may be 

relevant to the measurement of the trait, such as age and health, and it is especially crucial 

to note the ancestral population(s), as single-ancestry PGSs have limited portability across 

different populations due to factors such as differences in allele frequencies and patterns of 

linkage disequilibrium. It is also important to note any measures of the PGS’s explained 

variance and predictive power included in the GWAS paper. Finally, genetic associations can 

occur due to environmental confounding, especially in traits that are more behavioural, 

social or psychological. More discussion on the application of PGS in social research can be 

found in [7-12].  

6. Data Access 
These Data are released through the UK Data Service. The Special Licence (SL) or 

safeguarded version, SN7587, can be found here: 

https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=7587.  

These datasets are categorized as Special Licence and therefore have more restrictive access 

conditions, details of which can be found in the “Access data” tab at the above link. In 

addition, access to these Special Licence datasets requires users to complete forms justifying 

why the data is needed. Further details on the application process can be found here: 

https://ukdataservice.ac.uk/find-data/access-conditions/  

7. Citation 

7.1 Citing the data 
If you use Understanding Society data you must cite every study that you use. 

The citation for the data can be found at 

https://www.understandingsociety.ac.uk/documentation/citation  

All works which use or refer to these materials should acknowledge these sources by means 

of bibliographic citation. To ensure that such source attributions are captured for 

bibliographic indexes, citations must appear in footnotes or in the reference section of 

publications. 

https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=7587
https://ukdataservice.ac.uk/find-data/access-conditions/
https://www.understandingsociety.ac.uk/documentation/citation
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7.2 Citing this User Guide  

When citing this User Guide, you can use the citation of this particular version quoted 

below. Note that where an online version is available on the Understanding Society website 

it is always the most up to date. 

Institute for Social and Economic Research. (2025), Understanding Society: Polygenic Scores, 

User Guide, Version 2, June 2025, Colchester: University of Essex. 

 

8. Online resources and documentation 
Information about Understanding Society health, biomarkers, genetics and epigenetic (DNA 

methylation) data can be found on the Understanding Society website at 

https://www.understandingsociety.ac.uk/documentation/health-assessment/. Specifically, 

you can find information on: 

• How to access the data, user guides 

• An interactive variable search facility 

• Questionnaires 

• Fieldwork documents  

• Generic FAQs 

• User guides. This section includes different user guides starting with the “Nurse 

Assessment User Guide” which describes the health and biomarker data collected by 

nurses. In addition to this user guide, this section includes the “Biomarker User 

Guide and Glossary”, “Proteomics User Guide”, “Epigenetic Ageing Algorithms 

(clocks) User Guide”. This section also includes a “Biological data glossary”. 

  

https://www.understandingsociety.ac.uk/documentation/health-assessment/
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