
Lifecourse simulation of long-term childhood policy 
impacts on health, wellbeing and inequality

2 November 2022

Professor Richard Cookson
Centre for Health Economics

University of York



Acknowledgements

Funding
• The LifeSim programme is funded by the Prevention Research 

Programme (ActEarly Programme, MR/S037527/1, from 2019 to 
2024) and the UKRI (from 2023 to 2026).

• It builds on previous work funded by the National Institute for 
Health Research (SRF-2013-06-015) from 2017 to 2018 and the 
Wellcome Trust (Grant No. 205427/Z/16/Z) from 2017 to 2022.

Collaborators
Tim Doran, Rowena Jacobs, Paul Tiffin, 
University of York
Jan Boencke, University of Dundee
Alan Brennan, Sarah Bates, University of Sheffield
Matteo Ricciardi, University of Essex
Chris Krekel, LSE

Core research team
Richard Cookson, Ieva Skarda, University of York
George Ploubidis, Eric Brunner, Aase Villadsen, UCL
Mark Mon Williams, University of Leeds
Miqdad Asaria, LSE



Key readings, with full details of data, 
methods and assumptions

• Skarda, I., Asaria, M. and Cookson, R., 2022. Evaluating childhood policy 
impacts on lifetime health, wellbeing and inequality: Lifecourse
distributional economic evaluation. Social Science & Medicine, 302, 
114960.

• Skarda, I, Asaria, M, Cookson, R, 2021; LifeSim: A Lifecourse Dynamic 
Microsimulation Model of the Millennium Birth Cohort in England; 
International Journal of Microsimulation; 14(1); 2-42. 
https://microsimulation.pub/articles/00228

• Skarda, I, Cookson, RA, Cotton-Barrett, O, Adler, M, Asaria, M & Toby, O 
2020, 'Quality Adjusted Life Years Based on Health and Consumption: A 
Summary Wellbeing Measure for Cross-Sectoral Economic Evaluation', 
Health Economics, pp. 1-16.

https://doi.org/10.1016/j.socscimed.2022.114960
https://microsimulation.pub/articles/00228
https://doi.org/10.1002/hec.4177


Agenda

• Introduction and overview

• Long-term health and wellbeing 
approach to policy evaluation

• Illustrative example
• Training for parents of 

preschoolers

• Under the bonnet of LifeSim
Adulthood

• LifeSim Childhood work in progress

• Future plans



Introduction
Lifecourse 

microsimulation
The Really Useful Engine



Why do we need 
lifecourse 
microsimulation?

• To understand the long-term impacts of 
childhood interventions for health, 
wellbeing and public cost, and how they vary 
for different children in different 
circumstances

• To facilitate childhood policy co-ordination 
by comparing the value for money and 
equity impacts of childhood interventions in 
different sectors (e.g. education, social care, 
welfare)

• In line with HM Treasury Wellbeing 
Guidance for Appraisal (the “WELLBY” 
approach to policy evaluation)

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1005388/Wellbeing_guidance_for_appraisal_-_supplementary_Green_Book_guidance.pdf


Our own planned suite of microsimulation models

LifeSim
Adulthood 

Prototype developed, 
published and applied to 2 

illustrative example 
interventions

Prototype model: 

• Skarda, I, Miqdad A, and Cookson, R. 2021. 

LifeSim: A Lifecourse Dynamic Microsimulation 

Model of the Millennium Birth Cohort in England. 

International Journal of Microsimulation, 14(1): 2-42.

Illustrative example evaluations: 

1. Incredible Years Parenting Programme for 

Preschoolers – evaluation published in Social 

Science and Medicine (Skarda, I, Miqdad A, and 

Cookson, R. 2022.)

2. Incredible Years Teacher Classroom Management 

programme for primary school children – evaluation 

work in progress, led by Brennan, A, Yates, S, and 

Saidi, Y and funded by NIHR School of Public 

Health Research

LifeSim
Childhood 

Age 0 to 17.
Development work in 

progress, funded by MRC PRP 
ActEarly Programme 2019-24.

Preliminary analysis: 

• Villadsen A., Asaria M., Skarda, I., Cookson, R., 

2022. Poverty in Early Childhood and the Clustering 

of Adverse Health and Educational Outcomes in 

Adolescence: Longitudinal Evidence on Levelling-up 

in the UK.  

LifeSim
Adolescent Mental Health

Age 0 to 17, with special 
attention to adolescent 
mental health. Funded 

acquired (UKRI, 2023-26) 
and development work to 
commence from May 2023.

https://www.sciencedirect.com/science/article/pii/S0277953622002660
https://www.medrxiv.org/content/10.1101/2022.08.11.22278671v1


Modelling long-term childhood policy impacts I

Intervention

Review evidence on short-term effects
(e.g. from trials, quasi-experiments)

Short-Term 
Effects

Map short-term effects 

Intervention Study

Short-Term Effect Measure  1
(e.g. Parent-Reported Eyberg

Child Behaviour Inventory 
Intensity Scale Age 5-7)

Computer Model 

Short-Term Effect Measure 2
(e.g. Parent-Reported Strengths and 

Difficulties Questionnaire 

Conduct Score Age 5)

Step 1: Step 2:



Adolescent outcomes

Age 11 to 17

Step 3: 
Predict long-term effects using computer model

Adulthood outcomes

Age 17+

Childhood outcomes

Age 0 to 11

LifeSim Childhood & 
LifeSim Adolescent Mental Health

LifeSim Adulthood

Modelling long-term childhood policy impacts II



Long-term 
health and 
wellbeing 
approach to 
policy 
evaluation



What’s wrong with the “standard” 
economic approach to policy evaluation in 
terms of money and household finances?

1) Biased against the poor and the young
• “One pound, one vote” is a plutocratic 

principle
• Willingness to pay money is artificially inflated 

at the end of life (you can’t take it with you)

2) Incomplete picture of distributional impacts
• Household finances do not tell the full story

• Financial needs differ e.g. due to 
disability

• Poverty is not the only important adverse 
childhood experience

3) Distracts attention from what really matters
• Health and wellbeing



Long-term 
health and 
wellbeing 
approach

• Simulate a broad range of specific long-term effects and public 
cost impacts for different children in different circumstances

• Ideally across the whole lifetime, since adverse childhood 
experiences can influence health and wellbeing many 
decades later through the working years and retirement

• Summarise using general measures of health and wellbeing:

• Healthy year: a year of life in a good state of health

• Wellbeing year: a year of life in a good state of wellbeing

• Do cross-sectoral childhood policy analyses, as appropriate:

• Public cost analysis – how far and fast do public cost 
savings mount up?

• Cost-effectiveness analysis – total wellbeing impact, cost 
per wellbeing year?

• Policy targeting analysis – what if we change the eligibility 
criteria?

• Distributional analysis – impacts on inequality in lifetime 
wellbeing?



General 
health and 
wellbeing 
metrics

• Healthy year metrics are well-developed and standardised; the 
leading approach is the “quality-adjusted life year” (QALY) from 
health economics

• Wellbeing year metrics are still evolving; three leading 
approaches are:

A. Composite index based on income, health quality, and 
potentially other factors

B. Multidimensional quality of life questionnaire index

C. Life satisfaction index

• HM Treasury guidance currently recommends C (i.e. a life 
satisfaction approach), based on the wellbeing year point, or 
“WELLBY”, representing a one-point improvement in life 
satisfaction for one year

• A wellbeing year point is approximately 1/7th of a 
wellbeing year, since it takes approximately 7 points to 
move from “as bad as death” (LS score of 3) to “best 
possible life” (LS score of 10).



Illustrative Example:

Incredible Years Training 
Programme for parents of 
preschoolers



Population, 
intervention 
and 
comparator

• Population: general population cohort of 100,000 
children age 5 in England

• Intervention: publicly funded training for parents of 5-
year old children screened as high-risk for conduct 
disorder (e.g. using SDQ parent-reported conduct 
score in the abnormal range of 4 or above)

• 20 * 2-hour weekly parenting classes, based on 
“Incredible Years” training programme for 
preschoolers

• Delivery cost averages £2,414 per parent 
recipient

• 9,228 child recipients among a simulated birth 
cohort of 100,000 children

• Comparator: no parent training (privately or publicly 
funded)
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Review of 
evidence on 
short-term 
effects

• Patient-level meta-analysis of trial data published in 
2017

Gardner, F., P. Leijten, J. Mann, S. Landau, V. Harris, 
J. Beecham, E.-M. Bonin, J. Hutchings and S. Scott 
(2017). "Could scale-up of parenting programmes 
improve child disruptive behaviour and reduce 
social inequalities? Using individual participant data 
meta-analysis to establish for whom programmes 
are effective and cost-effective." Public Health 
Research 10(5).

• Estimated mean 0.46 standard deviation decrease in 
conduct problems 

This “effect size” metric was used to allow pooling 
of effects measured on different raw scales using 
different questionnaires for assessing conduct 
problems (e.g. Eyberg Child Behaviour Inventory, 
SDQ conduct score, etc.)



Mapping of 
short-term 
effects to 
LifeSim

• The mean effect size of 0.46 implied a raw 
scale decrease of 0.7 points in parent-
reported SDQ conduct score and 0.09 
points in impact score

• Based on further findings from the meta-
analysis, we applied a larger effect to 
children of parents with mental health 
problems and children with higher 
baseline conduct score

• We translated this into effects on the 
probability of conduct disorder, using the 
validated SDQ predictive algorithm

• In sensitivity analysis, we also allowed for 
SDQ effect fade-out over time, and for 
random individual-level effect variation



Simulated effect on conduct disorder age 5 to 14



Public cost 
savings
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Note: Savings per young child at risk of conduct disorder, in 2015/16 prices and 
discounted at 1.5% annual rate. Dashed lines represent the range of estimated 
unit costs of the “Incredible Years” programme



Simulated 
Effects in 
Adulthood 
for Child 
Recipients



Some children benefit more than others



Policy targeting analysis

Scenario 1: offer training to parents of 5 year old with SDQ 
conduct score 4 or above

Scenario 2: offer training to parents of 5 year old with SDQ 
conduct problem score 7 or above and household in poverty

Scenario 3: offer training only to the subset of such parents 
who also have a university degree



Distributional 
analysis of 
impact on 
inequality in 
lifetime 
wellbeing



Lifecourse distributional economic evaluation
from exotic fruit to staple diet?
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