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1. Misconceptions about causal inference in social epidemiology

2. A way forward: the added value of focusing on 

interventions/changes in social circumstances

3. An application to education and health

Overview



“Causal inference is the leveraging of theory and deep knowledge of 

institutional details to estimate the impact of events and choices on 

a given outcome of interest.” Scott Cunningham, Causal Inference: 

The Mixtape, Chapter 1.

“It distinguishes true cause-and-effect relationships from mere 

correlations by analyzing how an outcome changes when a 

treatment is applied, often utilizing counterfactuals.” Hal Varian, 

PNAS.

What is causal inference?



1. Social exposures are qualitatively different from other types of 

exposures

2. The goal of causal inference is to identify 'causes'

3. Causal inference requires exposures that can be experimentally 

manipulated

Three misconceptions



Thinking in terms of causal inference...

1. Forces us to focus on changes in social circumstances 

2. Forces us to carefully refine our exposure of interest

3. Helps to define research questions that are policy-relevant

A way forward



Social changes can impact health over the lifecourse

Palisano et al. (2017) DMCN



Assessing the causal effect of social determinants



▪ Large and persistent association between education and health

✓ observed in many countries and time periods, 

✓ for a wide variety of health measures

✓ Mechanisms: occupational and income mobility, better health 

literacy, increased social capital

Education and health

→ Can education policies improve population health? 

Low et al (2005) Can education policy be health policy? Implications of research on 

the social determinants of health, J health Polit Policy Law.



Intervening on education over the life course
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Two examples 

0 100Age

Project Star: reduction in class sizes in kindergarten

Berthoin reform: compulsory schooling law

Exposure: 4-6 Premature mortality at age 28

Exposure: 14-16 Health outcomes at age 55



Example 1
Reducing class sizes



Rationale 



MUENNIG ET AL. 2007

“Although educational interventions occur outside 
the ambit of medicine, our analysis suggests that 
class-size reductions would generate more quality-
adjusted life-year gains per dollar invested than the 
majority of medical interventions and would compare 
favorably with childhood vaccinations in terms of the 
quality of life years gained per dollar invested.”



Project STAR



Overview of the trial

▪ Project Star Teacher Achievement Ratio

▪ 4-year multicentre RCT of reduced class sizes involving 11,601 

students between 1985-89.

• Treatment: smaller class sizes (22-25 students) vs regular class sizes



Effect on 
premature 
mortality 
(age 29)

Muennig et al, 2011, AJPH



Potential explanations?

▪ Effect seems concentrated among White, male and non-poor students

▪ Benefitted less from the programme on other outcomes measured in 

the programme (cognitive scores, education scores, high school 

graduation rates)

▪ Non cognitive pathways and prosocial behaviours? 

▪ Deaths mainly due to poisonings, drugs, drinking and driving, firearms

▪ Timing of measurement?



Example 2
Compulsory Schooling Laws



Schooling policy in France 

▪ The Berthoin reform raised the 

minimum school leaving age from 14 

to 16 years in 1959. 

▪ All individuals born after the 1st of 

January 1953 had to stay two years 

longer in school.

▪ What long-term effect on health?

Courtin E et al, 2019. Long-term impact of compulsory schooling on physical, mental and cognitive ageing: a 

natural experiment. JECH, 73:370-76.



Research Design

▪ Regression Discontinuity Design takes advantage of policy decision rules 

in which people are differentially assigned to an intervention if they fall 

below or above an arbitrary cut-off.

→ Comparison of the health outcomes of those born just before 

(control) and just after (treated) the 1st of January 1953

1953

Birth cohortControl Treated



Effect on school leaving age

Courtin E et al, 2019. Long-term impact of compulsory schooling on physical, mental and cognitive ageing: a 

natural experiment. JECH, 73:370-76.
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Effect on health outcomes

Courtin E et al, 2019. Long-term impact of compulsory schooling on physical, mental and cognitive ageing: a 

natural experiment. JECH, 73:370-76.
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Summary of health effects

▪ Positive effects on cognition among men in line with literature in the US 

(Glymour, et al. 2008) – cognitive reserve

▪ Too early to find effects on objective measures of health (age ≈ 61)? Or not 

enough power?

→What could explain these gender differences and in particular the 

negative effect on depressive symptoms among women?

✓ Effect of the reform on schooling duration and education credentials

✓ Effect of the reform on employment and wages



Limited effect on educational attainment

The reform impact only the bottom of the 

educational distribution

Intervening on schooling may not necessarily be the 

aspect of the educational experience that matters most 

for health



▪ Intervening on social circumstances over the life course to promote 

health makes ‘common sense’ but the reality of interventions is often 

more complex.

▪ Causal inference helps us think about very specific questions that are 

highly policy relevant: When should we intervene? What should be our 

target? For how long should we intervene?

▪ Experimental and quasi-experimental approaches have key role to 

play to understand whether and how we can intervene on social 

circumstances to improve population health. 

▪ Interdisciplinary approaches are essential

Conclusions
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