Evidence for Action Methods Notes

January 15, 2020

Considerations for Plausible and Important Effect Sizes in Population Health
Research
interventions differ fundamentally from the
short-term, proximal outcomes and controlled laboratory settings studied in many
psychology experiments.

by Ellicott C. Matthay, PhD
When the goal of a study is to draw causal
inferences about the impact of an intervention on population health outcomes, calculations of statistical power and the related
values of sample size and smallest detectable effect size are essential. Often, the most
challenging aspect of a power calculation is
accurately anticipating what effect sizes are
plausible to achieve for the social intervention or exposure under study. Researchers
and funders must also consider how large an
effect size must be to justify studying a proposed policy or intervention. The purpose
of this Methods Note is to discuss considerations for plausible and important effect
sizes in population health research.

Historically, even intensive, high-touch, multiyear interventions for high-need populations
such as the Nurse-Family Partnership;6,7 highly proximal outcomes such as secondhand
smoke exposure for smoke-free air policies;8
and well-established biomedical interventions such as anti-hypertensive medications9
have only reached Cohen’s threshold for a
“medium” effect size. In general, effect sizes
achieved with social interventions depend
on:
•

Plausible Effect Sizes
Effect sizes may be estimated based on
pilot studies,1,2 theories of change or causal models, or scientific literature on similar
interventions. However, the relevant evidence base for many social interventions
remains sparse, leaving population health
researchers to guess at
likely effects. Cohen’s
guidelines3 cite standardized mean differences (“effect sizes”) of
0.20, 0.50, and 0.80 as
“small”, “medium”, and
“large”, respectively.
These benchmarks correspond roughly with
the distribution of observed effect sizes in
psychology research,4,5 but it is unknown
whether they apply to interventions on social
conditions. Effect sizes for social interventions are likely to be smaller, because social
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•

•

The characteristics of the intervention.
Is it an individually-tailored, intensive,
or long-term intervention, or a low-intensity population-level intervention
such as a state compulsory schooling
law? Are there particular nuances or
variations in the intervention that may
make it more or less effective than
those examined in prior research?

The target population. Is it a high-need
population that is likely to benefit substantially, or a general population for
which impacts may be more moderate?

The types of outcomes under study.
Are they distal and difficult to shift, like
all-cause mortality, or more proximal
and mutable, like healthcare utilization?

Population health researchers are likely evaluating programs with “small” or “very small”
effects using Cohen’s benchmarks. This
implies that large sample sizes are essential and that primary data collection may be
unrealistic. Consider the example of compulsory schooling laws.

1

www.evidenceforaction.org

Evidence for Action Methods Notes

January 15, 2020

but because these studies examine education differences induced by CSLs rather than

Compulsory Schooling Laws, an Example
Approximating likely effect sizes requires
information on both the impact of the social
intervention on the presumed mechanism
(e.g., how much does an education policy
change education?) and the impact of that
mechanism on the outcome (e.g., how much
do increases in education reduce mortality?).
Even when the health effects of the mechanism itself are large, social interventions to
modify these exposures are unlikely to shift
exposure for everyone and thus correspond
to smaller effect sizes.
Educational attainment is believed to have
substantial impacts on health and well-being.10,11 Compulsory schooling laws (CSLs)
increase educational attainment by requiring
a minimum number of years of education
among school-age children.12–15 The CSLs
can be considered a universal, low-touch,
contextual intervention. They involve no individual targeting, tailoring, or person-to-person contact. Most children’s schooling is not
determined by the state law because they
do not leave school at the earliest legal age.
Thus, effects of the law on any population
are likely to be relatively small. Still, because
of the large populations affected by these
laws, CSLs have had important impacts on
educational attainment.12–15 Variation in the
timing and location of CSL implementation
has provided the foundation for numerous
studies of the impacts of educational attainment on health.

CSLs themselves, they point to the effects of
education, not to the effects of CSLs. Given
that a one-year increment in a CSL increased
average schooling by 0.1 years or less,14
we would expect the effect sizes of CSLs on
mortality and obesity to be extremely small
— approximately 0.003 and 0.016, respectively—and thus require much larger sample
sizes to be detected.

Important Effect Sizes for Population Health
Effect sizes for social interventions are likely to be smaller than Cohen’s benchmarks
suggest, yet even very small effect sizes in
Cohen’s framework may still be of substantial population health importance. E4A seeks
to fund research that is adequately powered
to detect any effect size large enough to
change population health or health equity.
Yet standardized effect sizes alone do not
convey this information, because they only
contrast outcomes for exposed versus unexposed individuals, without considering
what proportion of the population would be
exposed to the intervention. The population
health impact depends on the proportion
exposed as well as the outcome frequency,
and heterogeneity in effects of the interven-

A recent meta-analysis of the health effects
of education, as assessed using CSLs, found
that each additional year of schooling was
associated with a 5% relative reduction in
the adult mortality rate and 20% relative
reduction in the lifetime risk of obesity.14
These estimates correspond to approximate
effect sizes of 0.03 and 0.16, respectively,
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tion on different types of people.16

a proposal, E4A considers whether, if the
study findings are null, one could conclude
that the intervention evaluated is not an important population health lever. Null results
are highly informative when they result from
studies with adequate power and sample
size to detect meaningful effects.

To determine whether a proposed study is
worthwhile, researchers and funders must
consider the smallest important effect size:
i.e., the smallest effect which, if verified,
would justify future adoption of the intervention or policy. Every intervention entails both
direct costs and opportunity costs. Sample
size calculations can therefore also be justified using the smallest important effect size,
because demonstrating an intervention had
benefits smaller than this threshold would
have no actionable implications.

The E4A Methods Lab was developed to address common methods questions or challenges
in Culture of Health research. Our goals are to
strengthen the research of E4A grantees and the
larger community of population health researchers, to help prospective grantees recognize compelling research opportunities, and to stimulate
cross-disciplinary conversation and appreciation
across the community of population health
researchers. We welcome suggestions for new
topics for briefs or training areas.

Even a very small effect size might be important for an intervention that could be
implemented very broadly with little cost.
For example, one E4A-funded study is evaluating the effects of price disclosure on use
of health services. This intervention could
be broadly implemented for very little cost.
Therefore, even a small benefit of the intervention could justify widespread adoption. In
contrast, another grant is evaluating a youth
development intervention for adolescents,
with a fairly intensive program to enhance
social and emotional learning. This intervention is likely to be widely adopted only if it
has large benefits, so the smallest important
effect size is much larger. When evaluating
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