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Overview

• Use of biomarkers in social surveys - Me
• Overview of biomarker data available from 

secondary data resources - Me

• The use of biomarker data in social science 
research including examples demonstrating 
country-specific effects within the UK - you
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The value of biomarker data in 
social surveys
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The biomedical literature has generally treated 
socioeconomic position as a unitary construct. Likewise, 

the social science literature has tended to treat health as a 
unitary construct. To advance our understanding of the 

relationship between socioeconomic position and health, 
and ultimately to foster appropriate policies and practices to 

improve population health, a more nuanced approach is 
required—one that differentiates theoretically and 

empirically among dimensions of both socioeconomic 
position and health.

Herd et al 2007, p.223



What is a biomarker?

• a characteristic that is objectively measured and 
evaluated as an indicator of normal biological 
processes, pathogenic processes, or 
pharmacologic responses to a therapeutic 
intervention.

• National Institute of Health Biomarkers 
Definitions Working Group (1998)

www.understandingsociety.ac.uk



Why are biomarkers useful for 
social science research?

• Earlier and more precise measures of health 
and illness

• The clinical iceberg
• Understanding the pathways by which social 

factors are associated with health
• ‘Objective’ assessment of health
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Criteria for choice of biomarkers

• Environmental (socioeconomic, physical, psychosocial) and/or 
behavioural effect on marker

• Evidence of pathways to important health outcomes
• Affects reasonable proportion of general population
• Has reasonable prevalence among those affected
• Can be measured given the way our blood was collected and stored

• Core markers for main diseases
• Useful as individual measures and/or in combined risk scores
• Some novel markers – around biological ageing and stress
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Earlier, more precise measures of 
health & illness

Specific conditions

Undiagnosed illness

Pre-disease risk factors

Effectiveness of treatment
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(Y,N)managed well (Y,Y)managed
poorly

(N,Y)undiagnosed

Self-report diabetes and 
Hba1c defined disease

Davillas et al., unpublished
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Decomposing the “actual diabetes” 
prevalence
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Combining the three measures
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Associations with SEP 
(educational level attained)
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Degree

O-level/A-level

.4 .6 .8 1 1.2 1.4 1.6 1.8
Odds ratios

Undiagnosed diabetes

Degree

O-level/A-level

.4 .6 .8 1 1.2 1.4 1.6 1.8
Odds ratios

Poorly managed diabetes
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Understanding Society: The UK Household Longitudinal Study                                                                  https://www.understandingsociety.ac.uk/

Biomarkers help us understand the 
pathways by which the environment 
gets under the skin

Davillas, Benzeval, Kumari, Scientific Reports, 2017
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Body mass index (Kg/m2)

Unemployment by Body Mass Index in waves 1 and 2 
of Understanding Society

healthyunderWeight=

quadratic term for centred BMI and current unemployment, p=0.004

From Hughes and Kumari, Prev. Med. 2017



Unemployment and CRP: country 
specific associations
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COUNTRY STRATIFICATION
Log‐transformed 

CRP
Coeff CI p  Within‐strata I2

ENGLAND 0.08 ‐0.00‐0.16 0.06 0.3%

SCOTLAND 0.33 0.13‐0.53 0.001 3.0%

WALES 0.50 ‐0.05‐1.05 0.08 7.2%

CRP>3mg/L OR CI p  Within‐strata I2

ENGLAND 1.24  1.02‐ 1.51  0.03 n/a*

SCOTLAND 2.04 1.17‐3.57 0.01 n/a

WALES 1.96 0.63‐6.04 0.24 n/a

Full adjustment: age, age squared, gender, 
education, long-term illness, BMI, smoking 
status

Hughes et al., Brain, Behavior, Immunity.2017
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Objective is better than subjective
Income tertile England US
1 40.1 32.9
2 25.5 14.4
3 13.2 8.9
total 25.4 17.6
from Banks et al., 2009, IFS comparing men aged 55-64 in ELSA and HRS

Education tertile CRP (% above 3 mg/l)

1 40.2 57.8
2 28.7 44.3
3 25.0 34.6

Fibrinogen (% above 400mg/dl/)

1 14.1 37.1
2 8.8 26.6
3 8.6 20.1
From Banks et al., 2007 NEJM

Self reported ‘bad health’ 
in England vs. US 
suggests that health 
in poorer in England than 
in the US. 

Objective data present 
the opposite picture 
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Objective and subjective measures
Self reported health in England and Wales suggests 
that ‘health’ is similar in the two countries. 
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Understanding Society, unpublished



Why are genetic data useful for 
social science research? 

• Understanding the biological underpinnings of 
social phenotypes

• Better understand causation
• Gene-environment interactions
• Understanding how the environment gets under 

the skin
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Genetics: 
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Genes, which are made up of DNA, act as instructions to make molecules called proteins. 
In humans, genes vary in size from a few hundred DNA bases to more than 2 million bases. 
The Human Genome Project has estimated that humans have between 20,000 and 25,000 genes.

Gene promoter Code for protein

mRNA

Protein

on/off, when, how much 



Genetics: attempts to a better understand 
of the biological underpinnings of social 
phenotypes

• Educational Attainment GWAS
– ‘Neural SNPs’
– Associated with phenotypes downstream and 

upstream of educational attainment?
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Better understand causation: 
using genes as instruments in 
instrumental variable analyses

• Better adapt traditional econometric methodology 
to Mendelian randomisation 
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Gene-environment interactions

• Issues in measurement of ‘environment’
• Greater than the usual issues around power

.
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Environment and genome:  
modification of genetic expression
• DNA methylation
and gene expression
are socially patterned
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Data sources: biomarkers

• UKDA
– Understanding Society
– English Longitudinal Study of Ageing
– Health Survey for England
– Scottish Health surveys
– NCDS (1958 birth cohort)
– BCS70 (1970 birth cohort)*

*forthcoming
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Data sources: biomarkers
• CLOSER

– ALSPAC (children of the ‘90s)
– Hertfordshire Cohort Study
– NCDS (1958 British birth cohort)
– NSHD (1946 British birth cohort)
– BCS70 (1970 birth cohort)
– Southampton Women’s Survey
– Understanding Society: UKHLS
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Data sources: genetic and 
genomic data

• DNA
– Understanding Society
– English Longitudinal Study of Ageing 
– NCDS (1958 birth cohort)
– BCS70 (1970 birth cohort)*
– ALSPAC (children of the ‘90s) 
– Hertfordshire Cohort Study
– NSHD (1946 British birth cohort) 
– Southampton Women’s Survey 

• Epigenetic
– Understanding Society
– NCDS (1958 birth cohort)*
– BCS70 (1970 birth cohort)*
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} Metadac.ac.uk

} Closer.ac.uk



Data information

• CLOSER: catalogue of the biomarker data
https://www.closer.ac.uk/wp-content/uploads/A-guide-to-the-biomarker-data-in-the-
CLOSER-studies-FINAL.compressed.pdf

Over 50 biomarkers in over 50,000 participants

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

21 biomarkers in 13,000 participants
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Thanks!

• (How) can we incorporate 
biomarkers into your 
work? 
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Useful websites for further 
information

• www.understandingsociety.ac.uk
• www.closer.ac.uk
• www.ukdataservice.ac.uk
• www.metadac.ac.uk

Meena Kumari
mkumari@essex.ac.uk
https://www.iser.essex.ac.uk/people/mkumari
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