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Housekeeping

▪ We are recording this session so it will be available online at a later date

▪ 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 – we have also emailed this to you

Thank you for joining us today

mailto:ioe.clsevents@ucl.ac.uk


Background, motivation 
and examples

Overarching aim
● Discuss opportunities + challenges + possible solutions
● Introduce resources (analysis, data)



Background 

● How has [???] changed across time?
○ Population characteristic - prevalence or association

Scholes et al 2012
Jebb et al, 2013

https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-12-129#Sec11
https://onlinelibrary.wiley.com/doi/full/10.1111/obr.12093


Background 

Song et al 2019
Baxter et al. (2021)

https://www.pnas.org/doi/10.1073/pnas.1905094116
https://doi.org/10.1016/j.socscimed.2021.113685


Background 

● What does this typically involve?

○ Collation + analysis of data from multiple studies, ensure that key data are valid, 

sources of bias are addressed + inferences are drawn appropriately

■ Multiple decisions -> altered conclusions?

● Most training: analysis of 1 study - all start from scratch

○ Paper to discuss challenges/solutions + checklist + teaching resource

■ Many diverse research questions -> no authoritative rules

■ Targeted at researchers new to this space

David Bann, Liam Wright, et al. Investigating change across time in prevalence or association: the

challenges of cross-study comparative research and possible solutions. Discover Social Science & Health,

2022. Tutorial+Syntax.

https://link.springer.com/article/10.1007/s44155-022-00021-1
https://link.springer.com/article/10.1007/s44155-022-00021-1
https://osf.io/d569x/


Teaching resource

Guidance on different aspects of comparative research workflow:

● Descriptive statistics

● Study-specific regressions

● Meta-analysis

● Pooled cohort regressions

● Missing data

● Modelling longitudinal data

In both Stata + R

https://ljwright.github.io/cross-cohort-tutorial/r_syntax.html
https://ljwright.github.io/cross-cohort-tutorial/stata_syntax.html


tutorial







Challenges and possible solutions

1. Type and span of study 

2. Target sample and population 

3. Measurement 

4. Missing data 

5. Associations (incl. scale, distribution of exposure, methods)

6. Interpretation / causality 



Challenges and possible solutions

1. Type and span of study 
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Resources available: CLS website https://cls.ucl.ac.uk/

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




Study/resource type Name of resource Location, years Website

Cross-sectional studies Europe, e.g. 

European Social Survey (ESS), 

Europe, 2001- https://www.europeansocialsurvey.org/

Health-oriented studies, e.g. 

National Health and Nutrition 

Examination Survey (NHANES)

USA, 1999- https://www.cdc.gov/nchs/nhanes/index.ht

m

Health Survey for England (HSE) England, 1994- http://healthsurvey.hscic.gov.uk

Longitudinal studies Survey of Health, Ageing and 

Retirement in Europe (SHARE)

Europe, 2004- http://www.share-project.org/

Birth cohort studies UK, 1946- https://cls.ucl.ac.uk/cls-studies/

Household panel studies, e.g. 

Understanding Society (Usoc) UK, 1991- https://www.understandingsociety.ac.uk

Panel Study of Income Dynamics 

(PSID)

USA, 1968- https://psidonline.isr.umich.edu/

https://www.europeansocialsurvey.org/
https://www.cdc.gov/nchs/nhanes/index.htm
https://www.cdc.gov/nchs/nhanes/index.htm
http://healthsurvey.hscic.gov.uk
http://www.share-project.org/
https://cls.ucl.ac.uk/cls-studies/
https://www.understandingsociety.ac.uk
https://psidonline.isr.umich.edu/


Type of study
Cohort

● Temporal ordering… 

Age-related changes 

in… exposure or 

outcome, association

● Large N at specific 

ages (eg, midlife BP, 

adolescent MH; power 

and generalisaility of 

these ages)

Cross-sectional 

● Updatable target 

population: samples 

may better reflect 

demographic changes 

(eg migration)

● Greater spread of years 

(chronological 

precision)

● Spread of ages (aids 

generalisability)

NB see also panel studies, 

admin data, RCTs?...



Type of study - complementary benefits

Bann et al 2020

Bann et al 2020

Both: Similar across time 

i.e., persisted

Cohort: lifetime SEP data, 

larger N in midlife

HSE: annual data, multiple 

ages, recent migrants

https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-01800-w
https://www.sciencedirect.com/science/article/pii/S0091743521003947




Bann, Hardy, Scholes, O’Neill 2021

https://www.sciencedirect.com/science/article/pii/S0091743521003947


Span of studies 

Putnam & Romney Garrett, 2021



Challenges and possible solutions

1. Type and span of study 

2. Target sample and population 



Comparable target populations

Patalay and Gage, 2019

Johnson et al, 2018

Johnson et al, 2018

https://pubmed.ncbi.nlm.nih.gov/30815691/
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001828
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001828


Comparable target population (or of substantive interest?)

Jivraj, 2012

https://hummedia.manchester.ac.uk/institutes/code/briefings/dynamicsofdiversity/how-has-ethnic-diversity-grown-1991-2001-2011.pdf


Challenges and possible solutions

1. Type and span of study 

2. Target sample and population 

3. Measurement 



Comparable measurement

Hutcheon et al 2010

● If studies differ in measurement error, cross study 

comparisons can be biased

○ Random error (see left)

○ Non-random / differential (can bias in either 

direction) 

https://www.bmj.com/content/340/bmj.c2289


Comparable data: harmonisation 

CLOSER learning hub

Lowest common denominator? 

Sensitivity analysis

https://learning.closer.ac.uk/learning-modules/data-harmonisation/retrospective-vs-prospective-harmonisation/retrospective-harmonisation/


Resources and 

Harmonisation initiatives

CLOSER UK https://www.closer.ac.uk/

https://closer.ac.uk/training-hub/

Gateway to Global Aging International https://g2aging.org/

Maelstrom International https://www.maelstrom-research.org/

Cross-National Equivalent 

File

International, 1970- https://www.cnefdata.org/

Multinational Time Use 

Study

International, 1960- https://www.timeuse.org/mtus

Harmonized Learning 

Outcomes (HLO) database

International 2000- https://datacatalog.worldbank.org/search/dataset/0038001

IPUMS USA/worldwide, 1790- https://www.ipums.org/

Harmony International https://harmonydata.ac.uk/

https://www.closer.ac.uk/
https://www.maelstrom-research.org/
https://www.cnefdata.org/
https://www.timeuse.org/mtus
https://datacatalog.worldbank.org/search/dataset/0038001
https://www.ipums.org/
https://harmonydata.ac.uk/


Harmonised data sets in our cohorts
Available via the UKDS (EUL)

Domain Life-stage Data set / information 

Socio-Economic Parents

Adulthood

• Highest parental social class (RG 1990 version)

• CM’s social class (RG 1990 version)

Body Mass Index 

(BMI)

Life-course • Weight

• Height

Mental health age 11 • Four domains: emotional, peer problems, behavioural and 

attention / hyperactivity problems

Child environment Various • Crowding, Sole use of amenities, Housing tenure, Teen mother 

and/or father

• Child rearing and parenting

• Family instability (divorce, separation, moves

• Parental and child health

• Well-being

Ongoing harmonisation programme:

Coming soon: fertility, health measures



Comparable measurement: other options 

● Triangulation across different data sources (e,g., study type + measurement 

method; observed + genetic liability?)

● Calibration studies

● For some outcomes (3 or more indicators + underlying latent traits): 

invariance tests



Challenges and possible solutions

1. Type and span of study 

2. Target sample and population 

3. Measurement 

4. Missing data 



Missing data 

Mindell et al, 2015

Mostafa et al 2021

https://pubmed.ncbi.nlm.nih.gov/26438235/
https://www.sciencedirect.com/science/article/abs/pii/S0895435621000627


Missing data

More missingness:

● Lower power

● Potential bias

○ Principled approaches to missing data (e.g., use data we do have to 

inform missing values - multiple imputation, weights, FIML in SEM)

● Cohorts: loss to follow-up, yet early life data to inform plausibility of modelling 

of missing data



Missing data

Mostafa et al 2021

https://www.sciencedirect.com/science/article/abs/pii/S0895435621000627


Resources – missing data in CLS cohorts

Mostafa, T., Narayanan, M., Pongiglione, B., Dodgeon, B., Goodman, A., Silverwood, R. J., 

& Ploubidis, G. B. (2021). Missing at random assumption made more plausible: evidence 

from the 1958 British birth cohort. Journal of Clinical Epidemiology, 136, 44-54.. 

CLS | Handling missing data (ucl.ac.uk)

CLS youtube: Missing data webinar 2023

EVENT 6 June 2024 1:00pm - 2:00pm (UK time)

Handling missing data in the BCS70 

https://cls.ucl.ac.uk/data-access-training/handling-missing-data/
https://www.youtube.com/watch?v=JstwS3QYxh0


Challenges and possible solutions

1. Type and span of study 

2. Target sample and population 

3. Measurement 

4. Missing data 

5. Associations (incl. scale, distribution of exposure, methods)



Estimating associations: relative and/or absolute scales?!

● Trend may differ if in relative (e.g., relative risk) or absolute scales (risk difference) 

● Health inequality literature: mortality has declined; absolute difference between SES groups 

remained the same = increase in relative association King et al 2012

Di Girolamo et al 2021ONS, 2007

https://www.bmj.com/content/345/bmj.e5774
https://heart.bmj.com/content/heartjnl/106/1/40.full.pdf
https://webarchive.nationalarchives.gov.uk/ukgwa/20160105160709/http:/www.ons.gov.uk/ons/rel/hsq/health-statistics-quarterly/no--34--summer-2007/socio-economic-inequalities-in-smoking--an-examination-of-generational-trends-in-great-britain.pdf


@Justsaysrisks

https://twitter.com/justsaysrisks?lang=en


Comparing cohort differences in association

● Informally (eye-balling estimates)

● Directly

○ Pooling + testing interaction terms (e.g. exposure * cohort study)

○ Not always possible - studies vary in sample designs or can’t be accessed eg in 

TREs

● Indirectly

○ Meta-analysis: study specific estimates are outputted and compared



Challenges and possible solutions

1. Type and span of study 

2. Target sample and population 

3. Measurement 

4. Missing data 

5. Associations (incl. scale, distribution of exposure, methods)

6. Interpretation



Interpreting cross-study differences/similarities in association 

Exposure Outcome



Interpreting cross-study differences/similarities in association 

Exposure Outcome

Modifier



Interpreting cross-study differences/similarities in association 

Exposure Outcome

Confounder



Interpreting cross-study differences/similarities in association 

Exposure Outcome

Selection



Interpreting cross-study differences/similarities in association 

Exposure Outcome

Measured 

Exposure

Measurement 

Error



Interpreting cross-study differences/similarities in association 

Exposure Outcome

Measured 

Outcome

Measurement 

Error



Cross-Context Designs for Causal 

Inference



Comparative research to aid causal inference 

Z

X Y

?



Comparative research to aid causal inference: 

comparing treated and untreated units 
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Comparative research to aid causal inference 

Baxter et al. (2021)

https://doi.org/10.1016/j.socscimed.2021.113685


Comparative research to aid causal inference 

Baxter et al. (2021)

https://doi.org/10.1016/j.socscimed.2021.113685


Comparative research to aid causal inference 

Estimates: Taylor et al. 2015



Comparative research to aid causal inference 

Estimates: Taylor et al. 2015



Comparative research to aid causal inference: 

comparing treated and untreated units 

Z
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Comparative research to aid causal inference 

Clouston et al. 
(2016)

https://doi.org/10.1007/s13524-016-0495-5
https://doi.org/10.1007/s13524-016-0495-5


Comparative research to aid causal inference: 

comparing treated and untreated units 

Z

X Y

?

Z

X Y

Population A Population B

?



Comparative research to aid causal inference: 

comparing treated and untreated units 

Z

X Y

?

Z

X Y

Population A Population B

?



Comparative research to aid causal inference: comparing 

units with different confounding structure

Brion et al. (2011)

https://pubmed.ncbi.nlm.nih.gov/21349903/#:~:text=In%20ALSPAC%2C%20breastfeeding%20was%20associated%20with%20lower%20BP%2C,or%20BMI%20but%20was%20associated%20with%20higher%20IQ.


Comparative research to aid causal inference: comparing 

units with different confounding structure

Brion et al. (2011)

https://pubmed.ncbi.nlm.nih.gov/21349903/#:~:text=In%20ALSPAC%2C%20breastfeeding%20was%20associated%20with%20lower%20BP%2C,or%20BMI%20but%20was%20associated%20with%20higher%20IQ.


Challenges and possible solutions

1. Type and span of study 

2. Target sample and population 

3. Measurement 

4. Missing data 

5. Associations (incl. scale, distribution of exposure, methods)

6. Interpretation



Thank you!
david.bann@ucl.ac.uk
liam.wright@ucl.ac.uk

David Bann, Liam Wright, Alice Goisis, Rebecca Hardy, William Johnson, Jane Maddock, Eoin McElroy,

Vanessa Moulton, Praveetha Patalay, Shaun Scholes, Richard J. Silverwood, George B. Ploubidis & Dara

O’Neill. Investigating change across time in prevalence or association: the challenges of cross-study

comparative research and possible solutions. Discover Social Science & Health, 2022. Tutorial+Syntax

mailto:david.bann@ucl.ac.uk
mailto:liam.wright@ucl.ac.uk
https://link.springer.com/article/10.1007/s44155-022-00021-1
https://link.springer.com/article/10.1007/s44155-022-00021-1
https://osf.io/d569x/


CLS training and support 

Upcoming training events

Handling missing data in the BCS70 6 June 2024

New data: Next Steps age 32 July 2024

https://cls.ucl.ac.uk/data-access-training/training-and-support-2/

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

https://www.youtube.com/channel/UCU

Xx6J7PRyhWGf-xKDPW5eA

https://cls.ucl.ac.uk/data-access-training/training-and-support-2/
https://cls.ucl.ac.uk/events/
https://www.youtube.com/channel/UCUXx6J7PRyhWGf-xKDPW5eA
https://www.youtube.com/channel/UCUXx6J7PRyhWGf-xKDPW5eA


Q&A

Please complete the feedback form
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