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In 2002, Lleras-Muney published a landmark working paper using changes in Compulsory
Schooling Laws (CSLs) in US states as quasi-experiments to estimate the effects of
education on mortality (Lleras-Muney, 2002). This paper, although it faced several technical
challenges, solved a critical problem for research on the social determinants of health: by
using CSLs as instrumental variables, Lleras-Muney’s approach established causal direction,
ruling out the possibility that the association between education and health reflected the
influence of health (or correlates) on education. This work sparked an outpouring of studies
using a similar design to evaluate educational effects on numerous health and behavioral
outcomes. In this issue of Social Science and Medicine, Hamad et al present an important
review of this literature (Hamad, Elser, Tran, Rehkopf, & Goodman, 2018), based on 89
manuscripts presenting over 600 effect estimates. In this commentary, we discuss why the
uptake of quasi-experimental approaches in social determinants of health research is a
critical advance, highlight insights to be gained from Hamad’s findings, and suggest
priorities for future work.

Why are quasi-experimental approaches important for social
epidemiology?

Social epidemiology aims to provide evidence on interventions to improve population
health. Most epidemiologic research on social determinants of health is observational and
rests on glorified versions of correlations between measures of the exposure (such as
educational attainment) and health outcomes. Only if we have managed to identify, measure,
and appropriately control for every common cause of education and the health outcome
would we expect the effect estimates from such observational studies to correspond with
effects of interventions on schooling. For example, although dozens of cohort studies
provide robust evidence that individuals with more education have lower risk of dementia
(Beydoun, Beydoun, Gamaldo, Teel, Zonderman, & Wang, 2014; Sharp & Gatz, 2011),
these studies can rarely account for a long list of plausible confounders, such as personality,
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adverse childhood experiences, childhood intelligence, or childhood health. Regional CSL
changes provide quasi-experiments that influence education but arguably could not
otherwise influence dementia and are not plausibly influenced by the individual-level
confounders of education and dementia.

Because CSL studies are vulnerable to confounding by state- or regional-level differences
that may influence both CSLs and the health of residents, CSL analyses routinely control for
state fixed effects (indicator variables for each state) and temporal trends. Thus, analyses
identify effects based on the timing of a CSL change within a state, comparing children
attending school in the state before the change in CSL to their counterparts in the same state
who attended school after the change in CSLs. Although this approach does not rule out all
possible state-level confounders, it narrows the list substantially and essentially rules out
individual-level confounders (Glymour, Kawachi, Jencks, & Berkman, 2008; Glymour,
Walter, & Tchetgen Tchetgen, 2017).

Insights from CSL research on the causal relationship between education
and health

Hamad undertook meta-analyses of four health outcomes and reported significant evidence
of education benefits for three of these (mortality, obesity, and smoking). However, Hamad
and a related recent review (Galama, Lleras-Muney, & van Kippersluis, 2018) show that
findings from quasi-experimental CSL studies are mixed, with some reporting beneficial
effects and others showing no effects or adverse effects. This is in marked contrast to
observational studies, which show very consistent associations. Why are findings mixed in
quasi-experiments? The inconsistent results may well be due to chance. Studies using CSLs
have limited statistical power because CSLs typically increase average education by only a
small amount within a small range (e.g., increasing the chances a child completes 10 instead
of 9 years of schooling, a 1 year difference). An observational study instead might contrast
people with more than high-school to those with less than high-school. A typical person who
completes more than high-school attends several extra years of education beyond that
completed by a typical person with less than high-school, so the observational effect
estimate corresponds with several years of extra education. It is therefore not surprising that
most of the individual study effect estimates presented by Hamad et al., were imprecisely
estimated, with confidence intervals consistent with either large benefits of education or no
benefits.

More worrisome explanations for the mixed findings across CSL studies call for a re-
examination of theorized links between education and health. Incremental changes in
education induced by CSLs may not benefit all people. The use of CSLs as an instrument for
education delivers an estimate applicable to those children who would have left school
earlier were it not for the CSL. This estimate does not refer to the effects for children who
would have attended more school even if the law was not in place or for children who
dropped out of school despite the mandate. Indeed there is some evidence of heterogeneity
of treatment effects across these groups (Avendano, de Coulon, & Nafilyan, 2017; Meghir &
Palme, 2005). In general, mandated education may not help children from racially,
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culturally, socioeconomically, or linguistically marginalized communities if the laws are not
enforced in those communities, if schools are hostile environments, or if students are
blocked from translating additional education into labor market or income gains (Kaplan,
Ranjit, & Sarah, 2008). One can even imagine adverse psychological, behavioral, and health
implications for people whose educational attainment increased due to CSLs but who are
forced into menial jobs due to lack of opportunity or discrimination. Consistent with this
hypothesis, health returns to educational attainment among blacks have generally been lower
than whites (Braveman, Cubbin, Egerter, Williams, & Pamuk, 2010; Farmer & Ferraro,
2005; Kimbro, Bzostek, Goldman, & Rodriguez, 2008), perhaps due to occupational
discrimination.

Another possibility is that education is beneficial, but duration of schooling is not the aspect
of educational experience that drives health outcomes. Several studies suggest that
educational quality, measured in various indirect ways, improves earnings and related
outcomes (Card & Krueger, 1992; Chetty, Friedman, & Rockoff, 2014; Johnson, 2011).
Countless dimensions of education may be relevant to health, including quality of
instruction, prestige of the educational institution, and social advantages of classmates (Ross
& Mirowsky, 1999). Theoretically, the health benefits of schooling could be attributed to
numerous plausible mechanisms, including resources made available within the school
setting, provision of knowledge and skills, impacts on social network, and opportunities for
economic and occupational advancement (Figure 1)(Cohen & Syme, 2013; Link & Phelan,
1995; Ross & Wu, 1995). Health research rarely formally evaluates these characteristics of
schooling, in either the observational or quasi-experimental literature. Numerous beneficial
features of schooling are correlated with duration of education because children who attend
prestigious schools with high quality teachers will also likely remain in school for a longer
duration. As a result, conventional observational approaches to evaluating health effects of
educational attainment would misleadingly attribute any effects of school quality to effects
of school duration. However, CSL estimates would show no effects because policy-
mandated increases in years of school would not affect any of these characteristics of
schooling.

Spillover effects may also bias the effects of education when estimated with state fixed
effects (as is typical in the US based CSL literature) or within a single location (as is
common in European CSL studies). Children’s receipt of additional education may pay off
for the whole community, e.g., through generalized economic growth, by establishing
healthier behavioral norms, or because the resources gained from education (money,
knowledge) are shared with the student’s spouse, extended family, and social network
(Figure 1). By including state fixed effects, we remove such spillover benefits from the
estimate of CSLs on health outcomes. Prior evidence supports spillover effects from
education and income to family or community members (Barrientos & Sabates-Wheeler,
2011; Case, 2004; Torssander, 2013). Spillovers between spouses seem very likely if
earnings are a major mechanism via which education influences health. If so, CSL-based
analyses will underestimate the effects of education, because married couples are not usually
in the same birth cohort(Presser, 1975). Women in the first cohorts born under a recently
increased CSL will typically marry older men, who would have been born under the
previous, shorter CSL, and estimated benefits of education will be blunted in these cohorts.
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Acemoglu and Angrist tried to disentangle the individual from social benefits of education,
by contrasting instrumental variable estimates using month of birth (which varies at the
individual level) to those using state CSLs (which vary at the state level) (Acemoglu &
Angrist, 2000). Although month of birth may violate the assumptions for a valid
instrumental variable, identifying community health benefits of educational interventions is
an important challenge.

Additionally, the spillover effects of increasing mandatory education are not necessarily
beneficial. Enforced CSL increases could result in enrolling many additional children in
school, differentially children from low socioeconomic status backgrounds. Unless
accompanied by new instructional and classroom resources, this may lead to a deterioration
in the quality of schooling, though some evidence suggests that CSLs did not negatively
impact school quality in the US (Sansani, 2015).

Future directions: is it important to rigorously evaluate the health effects?

Exploring the possibility of heterogeneous effects of education on health for different groups
of children, particularly by socioeconomic background, sex/gender, race/ethnicity,
geographic region, and intersectional categories is critical for progress. Given statistical
power limitations in quasi-experimental studies, this will most likely need to be pursued in
both observational and quasi-experimental settings. If increases in educational attainment
are not translating to health benefits for everyone, or for anyone, health equity
considerations demand that we research this and understand why. The mixed results to date
suggest that structural discrimination may differentially undermine the health benefits of
education for black men. We need to study such phenomena to guide efforts to improve the
health of black men and to carefully target limited resources to improve health of vulnerable
populations by improved understanding of the mechanisms of education effects on health;
which aspects of schooling convey health benefits; which health outcomes are most
impacted; and the ways in which structural discrimination may limit health benefits. Future
research in this area should prioritize larger sample sizes with enough power to evaluate
interactions between instrumental variables and race/ethnicity, sex/gender, and geographic
region. Ideally, follow-up of birth cohort and school-based studies that directly collected
information during childhood or adolescence could be used to refine estimates of the
differential contribution of individual ability from educational policy (Conti, Heckman, &
Urzua, 2010). As for-profit and other non-traditional educational venues become
increasingly common (Gelbgiser, 2018), we also urgently need more comprehensive
evaluations of how quality, peer-group, type, and level of school modify the health benefits
of education.

In conclusion, we hope the challenges Hamad identifies in her manuscript are taken up by
researchers evaluating social determinants of health. The findings to date suggest that the
causal effects of length of schooling are not necessarily as unequivocally and
overwhelmingly positive as would be suggested by the observational literature. The next
generation of research in this area needs to pursue mechanisms and mediators, with a more
focused effort to build theoretical understanding of which aspects of education are beneficial
and how those effects differ between individuals and across social contexts.
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Economic & Occupational
Opportunities

* Labor market potential

* Chances of future education

* Earnings

* Financial influence on
resources and policies

Potential for Spillover from Individual to Family or Community

Primarily Benefits to the
Individual Student

Large Potential for Additional

Benefits to Family/Community

Figure 1. Education and Health: M echanisms Potentially Triggered by Increased Duration or
Quality of Schooling.
Although some benefits of schooling accrue directly to the child and have little relevance for
the child’s family or community (e.g., school lunch and other feeding programs), other
benefits may have spillover effects that are relevant for the health of the child’s extended

network and community (e.g., earnings shared with family members).
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