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Policy Points:

e Social policies might not only improve economic well-being, but also
health. Health policy experts have therefore advocated for investments
in social policies both to improve population health and potentially
reduce health system costs.

e Since the 1960s, a large number of social policies have been experi-
mentally evaluated in the United States. Some of these experiments
include health outcomes, providing a unique opportunity to inform
evidence-based policymaking.

e Our comprehensive review and meta-analysis of these experiments find
suggestive evidence of health benefits associated with investments in
early life, income support, and health insurance interventions. However,
most studies were underpowered to detect health outcomes.

Context: Insurers and health care providers are investing heavily in nonmedical
social interventions in an effort to improve health and potentially reduce health
care Costs.

Methods: We performed a systematic review and meta-analysis of all known
randomized social experiments in the United States that included health
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outcomes. We reviewed 5,880 papers, reports, and data sources, ultimately in-
cluding 61 publications from 38 randomized social experiments. After synthe-
sizing the main findings narratively, we conducted risk of bias analyses, power
analyses, and random-effects meta-analyses where possible. Finally, we used
multivariate regressions to determine which study characteristics were associ-
ated with statistically significant improvements in health outcomes.

Findings: The risk of bias was low in 17 studies, moderate in 11, and high in
33. Of the 451 parameter estimates reported, 77% were underpowered to detect
health outcomes. Among adequately powered parameters, 49% demonstrated
a significant health improvement, 44% had no effect on health, and 7% were
associated with significant worsening of health. In meta-analyses, early life and
education interventions were associated with a reduction in smoking (odds ratio
[OR} = 0.92, 95% confidence interval {CI} 0.86-0.99). Income maintenance
and health insurance interventions were associated with significant improve-
ments in self-rated health (OR = 1.20, 95% CI 1.06-1.36, and OR = 1.38,
95% CI 1.10-1.73, respectively), whereas some welfare-to-work interventions
had a negative impact on self-rated health (OR = 0.77, 95% CI 0.66-0.90).
Housing and neighborhood trials had no effect on the outcomes included in
the meta-analyses. A positive effect of the trial on its primary socioeconomic
outcome was associated with higher odds of reporting health improvements.
We found evidence of publication bias for studies with null findings.

Conclusions: Early life, income, and health insurance interventions have the
potential to improve health. However, many of the included studies were
underpowered to detect health effects and were at high or moderate risk of
bias. Future social policy experiments should be better designed to measure the
association between interventions and health outcomes.

Keywords: social experiments, randomized controlled trials, policy analysis,
population health, social determinants of health.

RISTOTLE WAS PERHAPS THE FIRST TO HYPOTHESIZE THAT

one’s socioeconomic environment is a key determinant of one’s

health and longevity.! In 1848, the famous Austrian patholo-
gist Rudolf Virchow conducted an epidemiological study showing the
strong association between infection with typhus and socioeconomic
status.” In his report, he recommended social investments as a means
to reduce typhoid infections and advocated for democratic institutions
to support those investments. Since then, a host of associational studies
have solidified strong and consistent relationships between socioeco-
nomic circumstances and an array of measures of physical or mental
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health and longevity.’” In the United States, low socioeconomic po-
sition is associated with a larger burden of disease than smoking and
obesity combined.®

These observations from associational studies have led health policy
experts around the world to propose policies targeting early childhood
development, educational attainment, poverty, housing, and employ-
ment as ways to improve population health and reduce health system
costs.” ! For example, the United Kingdom explicitly mentioned health
system savings as a reason to increase social expenditures in the 1990s.'?
Similarly, in the Obama administration, health care cost was the pri-
mary motivation behind the creation of incentives for providers to invest
in social services for their patients.'>'* As a result of these incentives,
the US Centers for Medicare and Medicaid Services, states, and private
providers have together invested billions of dollars in social policies
as removed from medical care as high school graduation and housing
programs.'>!> The hope is that these investments will prevent disease
in the segment of the US population with the highest health risk—poor
and low-income households.

These investments have strong intuitive appeal because they have
the potential to improve both the economic well-being and the health
of a population. Social policies influence health indirectly, by virtue of
their effect on social determinants of health such as education, income,
employment or housing. Since these factors are key causes of health, they
can in turn affect health outcomes. Finding a way to prevent disease using
social policy is no small matter in a nation that has experienced decades-
10 US health sector costs
have swollen to the size of Great Britain’s gross domestic product.'’

long declines in health and soaring health costs;

However, robust evidence suggesting that these programs will be a cost-
effective way to improve population health is lacking. A key issue is
that the relationships within associational studies can be confounded
and may plausibly work in a reverse as well as a forward direction.
For example, consider the correlation between income and health. Sick
people are more likely to lose their jobs, and as a result, they suffer a
loss of incomes.'® Therefore, it is impossible to determine the extent to
which poor health drives down income or low income adversely affects
health. Similarly, sick children face challenges in advancing through the
education system.'”

Some investigators have sought to overcome problems associated with
confounding and reverse causality by using quasi-experiments to study
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the health effects of social policies such as compulsory schooling laws,*

expansions of the Earned Income Tax Credit,”! and the distribution
of casino earnings on Native American reservations.”” These types of
studies suggest that it is possible to obtain positive health returns on
social investments. Quasi-experimental studies are important because
they approximate the effectiveness of real-world policies. However, they
remain susceptible to residual confounding and other potential biases.*’
For example, state-level policy changes can come from external forces
that influence both policymaking and state wealth or health, such as mi-
gration, immigration, or fracking.’*® Moreover, it may be difficult to
publish null or negative findings of quasi-experimental studies because
reviewers who believe in the efficacy of social policies might be inclined
to reject the results of a well-conducted study with results that challenge
their expectations. When only positive findings are published, associ-
ations between social policy and health can appear robust when they
are not.”” Randomized controlled trials (RCTs) of social interventions
overcome some of these problems. Because participants are randomly
allocated, the internal validity of RCTs tends to be high. Therefore, neg-
ative findings might be more likely to attract the attention of editors,
reviewers, and the media. Because RCTs tend to be conducted by private
tirms, it is common for all study outcomes to be available, even if they
are not always published in peer-reviewed literature.”®

The United States has a unique history of social experimentation that
began in the 1960s.?” Major, often multi-center, randomized trials were
carried out for a wide range of public policies in the 1980s, the “golden
age of evaluation.””**! Some of these RCTs included health outcomes,
providing the opportunity to assess whether changes in socioeconomic
conditions induced by the experiments can also affect health. Remark-
ably, many of these studies have been overlooked in health policy circles.
This may be because the major research firms that carried out most of
these experiments—Abt Associates, Mathematica, and MDRC—tended
to be staffed by economists and sociologists who were less focused on
health.”® Because few health researchers are aware of these large social
policy RCTs, these studies are not considered to be part of the canonical
literature on the social determinants of health.>?

To the best of our knowledge, the effects of social experiments on
health have not been systematically reviewed. This is remarkable given
the magnitude of expenditures in the nonmedical determinants of health
in the United States and the weak evidence base supporting these
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investments. To date, reviews of the health impacts of social policies

have mostly focused on quasi-experimental studies.’>>*

A comprehen-
sive review and meta-analysis that describes and synthesizes the exper-
imental evidence about the impact of socioeconomic interventions on
health outcomes is important. Regulators would not allow a blockbuster
drug into the health market without extensive experimental evaluation
to demonstrate efficacy and safety, but standards for social policy are
not as stringent. In our study, we conducted a complete inventory of all
known social policy experiments conducted in the United States that
included health outcomes. Our intention is to inform the current pol-
icy debate on integrating social determinants of health into health care
delivery. As such, we emphasize the risk of bias assessments, unearthing
null findings and testing for potential false negatives that can arise when
interventions are of inadequate duration or have inappropriate sample
sizes or follow-up intervals for the outcome that is being measured.

Methods

Search Strategy and Selection Criteria

We conducted our systematic review and meta-analysis according to
a protocol registered with PROSPERO (CRD4201810351). We fol-
lowed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) checklist when reporting our findings.’” This study
did not require institutional review board approval.

Our goal was to conduct a comprehensive review of experimental stud-
ies of social and economic interventions that were not explicitly designed
for the purpose of improving the health of participants. Therefore, stud-
ies were eligible for inclusion if they examined a social intervention (eg,
income support or housing) evaluated as an RCT (called “social experi-
ment” hereafter) and included health outcomes. Although varied in size
and areas of interest, all social experiments considered had to meet the
following criteria:*?%° (a) individuals, families, or larger clusters such as
schools or classrooms were randomly assigned to either the intervention
or control groups; (b) the treatment group was subjected to a change
in socioeconomic incentives or opportunities while the control group
was not; and (c) data were obtained on health outcomes. We excluded
studies that were not explicitly conducted for the purpose of improving
socioeconomic circumstances (eg, interventions that would be reviewed
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in the Community Guide to Preventive Services or are currently part of the

).37

health policy landscape).”’ For example, we excluded the Nurse-Family

Partnership program’® from our review because it was designed as a

29 we also ex-

health intervention. Following Greenberg and colleagues,
cluded evaluations of social programs that did not use random assign-
ment and trials that did not test social policies (eg, behavioral experi-
ments). We included interventions targeted at US residents, with any
subpopulation focus including disabled or aging population programs.
We excluded interventions implemented outside of the United States
because the policy environments in other countries are different. Online
Appendix 1 summarizes our study eligibility criteria.

To identify studies for possible inclusion, we first searched for
published studies in the following electronic bibliographic databases:
Cochrane Public Health Group Specialized Register, Cochrane Central
Register of Controlled Trials, Ovid MEDLINE, Academic Search Pre-
mier, Business Source Complete, CINAHL, EconLit, 31IE, PsycINFO,
Social Sciences Citation Index, TRoPHI, and WHOLIS. Second, we
searched the following grey literature databases: ProQuest Dissertations
and Theses, System for Information on Grey Literature in Europe—Open-
Grey, EconPapers, National Bureau of Economic Research, the Directory
of Open Access Repositories—OpenDOAR, and Social Science Research
Network—SSRN eLibrary. Third, we manually searched the websites
of companies that have been contracted to conduct these social experi-
ments: MDRC, Abt Associates, Mathematica, and RTI. Fourth, we hand
searched reference lists and citations of included studies for additional
relevant studies. Finally, we searched the Digest of Social Experiments pub-
lished in 2004 by the Urban Institute.?® We did not apply any language
or time restrictions to our searches. Searches were updated in January
2019. See Online Appendix 2 for an overview of our search strategy.

Two reviewers (Kim and Song) independently assessed all search re-
sults by title and abstract, and they independently assessed by full text
those studies that were potentially eligible based on our inclusion crite-
ria. Any disagreements were resolved through discussion or arbitration
by Courtin.

Data Extraction

Two reviewers (Kim and Courtin) independently extracted data on each
study using a customized extraction form. The form was piloted on five
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studies before the reviewers proceeded with the full extraction. Study
authors were contacted as needed for clarification or in cases of missing
data. We extracted data on study authors, publication year, social
experiment characteristics (including the study’s target population,
design, generosity, duration, and follow-up), sample size by group,
primary socioeconomic outcome of interest and the experiment’s effect
on this outcome, health outcomes measured, and number of events in
the treated and control groups (for odds ratios).

We first described the studies included in our sample in terms of
health outcomes, sample size, population, duration, and follow-up. Next,
we categorized social interventions into policy domains based on the es-
tablished social determinants of health over the life course.’”" We
covered the following domains: early life and education, income main-
tenance and supplementation, employment and welfare-to-work, and
housing and neighborhood interventions. Because health insurance in-
terventions were primarily designed to provide financial protection for
low-income families, we included them as economic interventions.*!

Within each category, point estimates, corresponding 95% confi-
dence intervals, and nominal statistical significance (P < .05, “yes, no”)
were collected where available. The following steps were followed to
select which estimates to report in our narrative review and subsequent
analyses: (a) we prioritized models that included the overall study
sample over subgroup analyses; (b) we selected the more rigorous models
(eg, intent-to-treat estimates over per-protocol analyses); (c) for studies
that examined multiple health outcomes, we extracted data for each
health outcome; (d) for studies that included repeated measures over
time, we extracted data for the latest available time point; (e) if separate
models were conducted across different study sites or for children and
adults separately, we collected data for each group. We ended up with a
sample of 451 unique health estimates across 38 interventions reported
in 61 studies.

Risk of Bias Assessment

We used the latest version of Cochrane’s risk of bias 2.0 tool to assess
the risk of bias in each individual study.*> Risk of bias was assessed in
the following domains: randomization process, deviation from intended
intervention, missing outcome data, and selection of reported results.
As recommended, studies with high risk of bias in one domain were



8 E. Courtin et al.

classified as high risk of bias overall. Two reviewers (Song and Yu)
independently assessed risk of bias, with disagreements resolved through
discussion or arbitration by Courtin.

Power Analyses

When reporting estimates of the effects of social experiments on health,
false negatives are a potential issue. Typically, a power analysis is con-
ducted a priori on the primary outcomes of interest to determine the
number of participants that would be needed to avert a false-negative
finding. However, in our review, health outcomes included in the so-
cial experiments presented a specific challenge: health measures were
typically not included as primary outcome measures, so their statistical
power was often not assessed at the design phase of the trial. We therefore
conducted post hoc power calculations for each outcome in each study
for which relevant parameters were available. For binary outcomes, the
power was calculated based on incidence in each intervention group,
group sample sizes, and an o-level of 5%. For continuous outcomes, ret-
rospective power calculations were based on available measures of vari-
ance (standard deviation {SD} or standard error [SE}), significance level
obtained, sample sizes for each group, as well as the number of covariates
and R? in the case of regression estimates. Key parameters were missing
in a number of studies, but we were able to calculate post hoc power for
75% of the estimates included in the review (N = 336 estimates).

Synthesis of Findings

We first provided a narrative description of the studies included in
our sample in terms of policy domain, health outcome, sample size,
population, duration, and follow-up. We also conducted a qualitative
assessment across all outcomes considered in eligible social experiments.
For each estimate in our sample, we documented whether the interven-
tion was associated with a statistically significant effect (defined as P <
.05) and whether this effect was positive or negative. In the case of fertil-
ity outcomes, we categorized reduced fertility as an improvement on the
basis of the literature linking lower fertility to higher human capital.*3

In addition, we conducted a formal meta-analysis on the subsample
of studies for which both the category of the experiment (eg, income
support) and the outcome (eg, self-rated health) lined up (N = 20
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studies). The outcomes that overlapped between experiments were self-
rated health (good or excellent self-rated health vs poor), currently smok-
ing (vs not), and obesity (defined as body mass index [BMI}1=30 vs BMI
<30) To conduct the meta-analysis, we extracted the number of respon-
dents with the event of interest as well as the total number of respondents
in both the treatment and control groups. We then calculated adjusted
ORs and associated 95% Cls by combining these numbers in pooled
random effects meta-analyses. The random effects model assumes that

health effects are heterogeneous and drawn from a normal distribution.*4

Effect heterogeneity was measured using the I° statistic.*’

Finally, we carried out analyses to determine which study characteris-
tics were associated with statistically significant findings (vs nonsignif-
icant) and improvement in health (vs worsened health or null effect).
These analyses were carried out using multivariate logistic regressions
on our sample of 451 primary estimates. We examined the association
between study outcomes and publication in a peer-reviewed journal,
publication year, sample size, duration of the intervention, duration of
follow-up, whether the primary socioeconomic outcome of interest in
the trial improved, and whether more than one site was analyzed. To
account for correlated results among models presented in the same pa-
per, we clustered the standard errors at the study level. All analyses were
conducted in Stata 14.

Results

We identified 5,360 citations from bibliographic databases and an ad-
ditional 520 from other sources, such as white paper reports from the
firms that conducted the experiments. After removal of duplicates, 5,880
unique citations were screened by title and abstract. Of these, we sourced
97 full-text articles for inclusion. Ten additional studies were consid-
ered relevant based on manual searching of the reference lists. Sixty-one
publications covering 38 social experiments fit our inclusion criteria
(Figure 1).

Sample Characteristics

Table 1 lists the main characteristics of our sample of social experiments.
Most of the included studies (65%) were published in peer-reviewed
journals. Sample sizes ranged from 52 to 74,922 (median = 1,866;
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Figure 1. PRISMA Flowchart of Sample Selection
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#These searches included manual searches of the MDRC, Abt Associates,
Mathematica, and RTT websites and the Digest of Social Experiments
published by the Urban Institute in 2004.

bStudies were excluded at this stage of the review for the following
reasons: study was not a relevant intervention; no relevant health effects
were quantified; study was not based in the United States; no abstract was
electronically available (eg, conference proceedings or commentaries).

interquartile range [IQR} = 3,375). Two-arm social experiments were
the most common design (90% of RCTs). The median duration of inter-
vention was 48 months (IQR = 24 months) and the median follow-
up period after randomization for health outcomes was 54 months
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Table 1. Sample Study Characteristics (N = 61 Studies)
Characteristic Value
Published in peer-reviewed journal, n (%) 40 (65)
Sample size, median (IQR) 1,866 (3,375)
Intervention duration in months, median (IQR) 48 (24)
Follow-up duration in months, median (IQR) 54 (84)
Multiple follow-ups, n (%) 17 (28)
Subgroups analyzed, n (%)
By gender 6 (10)
By age 7 (12)
Other* 6(10)
Two-arm RCT, n (%) 55 (90)
Three-arm RCT, n (%) 6 (10)
>1 health outcome reported, n (%) 45 (74)
No. of health outcomes reported, mean (SD) 6(9)
Intervention domain
Early life and education 191
Income supplementation and maintenance 9(15)
Employment 14 (23)
Housing and neighbourhood 10 (16)
Health insurance 9 (15)
Abbreviations: IQR, interquartile range; RCT, randomized controlled trial; SD, standard
deviation.
*“Other” category includes subgroup analyses by ethnicity, mother’s age, and marital status,
and at-risk populations (eg, people with criminal records or substance abuse histories).

(IQR = 84 months). Multiple follow-up measures were included in
28% of studies. Three-quarters of studies reported more than one health
outcome, with a mean of 6 (SD = 9). Subgroup analyses were con-
ducted in a minority (12%) of studies, most often by including multiple
age groups or cohorts. Eligible social experiments covered five policy
domains: early life and education (31% of studies), income supplementa-
tion and maintenance (15%), employment and welfare-to-work (23%),
housing/neighborhood (16%), and health insurance (15%).

The Appendix Table details the 38 interventions included in the
review in terms of objective, study design, setting, participants, and
the effect of the policy on primary socioeconomic outcomes of interest.
Eleven of the studies that we included tested interventions in the domain
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of early life and education. These policies included intensive preschool
and early education programs,*®~>* Head Start,”>>® additional school-
ing support for people who dropped out of school and disadvantaged

57-60 61,62 alternative schools,® and vocational

youths, smaller class sizes,
training.®* All programs targeted at-risk children and youth. “At risk”
was defined based on a risk measure, schooling level for age, health sta-
tus, or a proxy measure for poverty. With the exception of the Quantum
Opportunity Program Demonstration’® and, to a certain extent, the Al-
ternative Schools Demonstration Program,®® all interventions reported
positive impacts on a range of socioeconomic outcomes such as IQ scores,
schooling duration, educational attainment, employment, and earnings.

Seven of the included studies examined the social and health impacts
of income maintenance and supplementation programs. These included

65,66 67

conditional cash transfers, self-sufficiency programs,®’ and negative

08-73 Low-income households were the target population of

income taxes.
all these experiments. The Gary Experiment focused specifically on low-
income African American families.”’ Most income experiments were
associated with improvements in income and employment. Work Re-
wards in New York City was associated with moderate increases in em-
ployment and income only among participants who were unemployed
at enrollment.®” The findings of the negative income tax experiments
remain heavily contested due to methodological concerns, but the in-
terventions seem to be associated with a modest reduction in working
hours and a decrease in marital stability.”*

Thirteen of the included studies focused on employment and
welfare-to-work: team-based supported employment,” job training

programs,’®”’® employment support services,”? %4

and limits on wel-
fare benefits coupled with income disregards and employment support
services.”>® 87 A third of the studies targeted respondents with mental
health problems, while the other interventions focused more generally
on people eligible for welfare benefits. About 75% of the tested welfare-
to-work programs induced modest increases in earnings and reductions
in welfare reliance.

Four interventions targeted housing/neighborhood changes: inte-
grated clinical and housing services,®** housing vouchers with?*=
or without” a requirement to move to a higher-income neighborhood,
and rental assistance.”” Two of these studies intervened in specific pop-
ulation subgroups (homeless veterans with health conditions®®# and
homeless people living with HIV/AIDS?’). All trials were associated
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with improved socioeconomics outcomes, measured as housing mobil-
ity, housing quality, or reduction in homelessness.

Finally, three trials evaluated the effect of providing health insurance
coverage. The RAND-Health Insurance Experiment studied different
98-100 the Oregon Health Insurance Ex-
periment investigated expansion of Medicaid coverage for low-income
adults, 01103
provision of health care benefits to new Social Security Disability Insur-
ance (SSDI) beneficiaries.'*>1% The RAND?®% and the Oregonlm’] 03
health insurance experiments focused on uninsured low-income respon-

tiers of private health insurance,

and the Accelerated Benefits Demonstration assessed the

dents, and both showed that medical care use increased when partici-
pants were able to pay for medical care, with the Oregon lottery nearly
eliminating catastrophic out-of-pocket medical expenditures. The Ac-
celerated Benefits study targeted new SSDI recipients without health
insurance who were not yet eligible for Medicare, and the intervention
was associated with an increase in job seeking.!?>:100

Figure 2 provides an overview of trial duration and health follow-up
between 1960 and 2018. The first trial in our sample started in 1962; the
latest was launched in 2007. There are three notable clusters of studies.
The first corresponds to the four federally sponsored negative income tax
experiments implemented between 1968 and 1982.%° As indicated in the
Appendix Table, these experiments varied in size. The second cluster in-
cludes randomized welfare-to-work experiments implemented between
1985 and 1988. Partly stimulated by the Omnibus Budget Reconcilia-
tion Act of 1981, these trials explored how to increase the earnings and
employment rates of welfare recipients while decreasing their reliance on
transfer payments. The third cluster corresponds to a range of federally
funded welfare experiments that took place in the early to mid-1990s.
These sought to study the effects of income disregards coupled with
time limits on individual or family eligibility for welfare benefits.>

Risk of Bias

Figure 3 presents our domain-specific and overall risk of bias assessment.
See Online Appendix 3 for risk of bias for each study. Overall, we judged
28% of the studies we reviewed to be at low risk of bias, 54% were at high
risk of bias, and 18% had some concerns. These results were driven by
higher risk of bias in the measurement of the outcome (38% of studies)
and missing outcome data domains (18% of studies). By design, social
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Figure 2. Trial Duration and Timing of Health Measurement (N = 38
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Figure 3. Overview of Risk of Bias by Domain (N = 61 Studies)

0% 10%  20%  30%  40%  50%  60%  70%  80%  90%  100%

Randomization process

Deviation from intended intervention

Missing outcome data

Measurement of the outcome

Selection of reported result

Overall risk of bias

Low risk M Some concerns B High risk

experiments are not blinded. Studies were categorized as at high risk
of bias in the measurement of the outcome if they only included self-
reported outcomes because assessment might be biased by participants’
knowledge of their intervention group. It is also worth noting that only
101105 were registered or had a pre-analysis plan to which
we could refer in our assessment.

three studies

Impacts on Health

The social experiments included in our review measured a wide variety
of health outcomes (Figure 4). The most commonly reported outcome
was mental health, which was measured in 33 studies. However, the
evaluations of mental health used very different measures, such as signs of
major depression, mental disorders, or established psychological distress
scales (see Online Appendix 4 for an overview of all health measures
per study). About 61% of all health measures were collected on survey
instruments (either using validated scales or single-item self-report).
Biomarkers and mortality (objective health outcomes) were reported in
five and eight studies, respectively.
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Figure 4. Health Outcomes Reported (N = 61 studies)*
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*Most studies included more than one health outcome. The contribution
of each study to this graph is detailed in Online Appendix 4.

b“Other” classification includes functional far vision, hay fever, pain,
dental health, and vitality.

“The Framingham score is an algorithm used to estimate the 10-year
cardiovascular risk of an individual.

We extracted 451 parameter estimates (the values assigned to outcome
measures) from the 38 experiments in our sample. We were able to
calculate post hoc statistical power for 75% of these estimates (N =
336). Most of the parameter estimates were underpowered to detect
an effect of the intervention on health: only 23% had power of 80%
or greater (see Online Appendix 5). Figure 5 summarizes the health
effects of all interventions broken down by policy domains and across all
extracted parameter estimates (Panel A) vs adequately powered estimates
(Panel B). Across all parameter estimates, 71% showed a null effect on
health, 26% showed a positive health effect, and 3% showed a worsening
of heath in the treatment group relative to the control group. Online
Appendix 4 details the contribution of each study to these findings.
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Figure 5. Overview of the Effects of Social Experiments on Health
Outcomes by Policy Domain®

Panel A. Effects across All Health Estimates (N = 451)

Health insurance
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Income maintenance and supplementation

Early life and education
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Panel B. Effects across Adequately Powered Health Estimates (N = 86)

Health insurance
Housing
Employment
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Early life and education
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® Worsened ®No effect  Improved

*No effect indicates a confidence interval that crosses 0 or P =.05. In
Panel A, 451 estimates come from the 61 studies that compose our
sample: 153 estimates in the early life and education domain, 45 in the
income supplementation and maintenance domain, 52 in the employ-
ment and welfare-to-work domain, 110 in the housing and neighborhood
domain, and 91 in health insurance domain. In Panel B, the 86 estimates
are from those studies that are adequately powered (power = 80%) to
detect a health effect: 22 estimates in the early life and education do-
main, 3 in the income supplementation and maintenance domain, 13
in the employment and welfare-to-work domain, 7 in the housing and
neighborhood domain, and 41 in the health insurance domain.
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Among adequately powered studies (Figure 5 Panel B), 44% of the
parameter estimates showed a null effect, 49% showed a positive health
effect and 7% showed a negative effect compared to the control group.
Negative health effects were mainly concentrated among time-limited
welfare-to-work interventions (38% of all estimates for that policy do-
main). Most estimates in early life and education and health insurance
interventions reported a positive health effect (55% and 59%, respec-
tively). All estimates for income maintenance and supplementation ex-
periments corresponded to an improvement in health, but we only had
three adequately powered estimates in that domain. Of the adequately
powered models in the housing category, 71% reported a null association
with health. When we focused on adequately powered models among
interventions that improved their primary socioeconomic outcomes (On-
line Appendix 6), we obtained similar results as in Figure 5 Panel B.

Figure 6 presents meta-analysis results for comparable subgroups of
studies that measured good or excellent self-rated health, smoking status,
and obesity. When pooling estimates from multiple RCTs, early life and
education interventions were found to have a modest beneficial effect on
smoking status (OR =0.92,95% CI 0.86-0.99, IZ 0.0%) but no effect on
self-rated health (OR = 1.02, 95% CI 0.90-1.15, I? 35.4%) or obesity
(OR = 1.10, 95% CI 0.63-1.93, I’ 0.0%). Income maintenance and
supplementation interventions were associated with an improvement in
self-rated health (OR = 1.20, 95% CI 1.06-1.36, I’ 0.0%) but not
with smoking status (OR = 0.99, 95% CI 0.71-1.37, I’ 85.2%) or
obesity (OR = 0.99, 95% CI 0.90-1.09, I’ 0.0%). Pooled estimates for
welfare-to-work interventions indicated that these experiments led to
lower odds of reporting good or excellent self-rated health (OR = 0.77,
95% CI 0.66-0.90, I’ 78.4%). Housing/neighborhood experiments were
not associated with self-rated health (OR = 1.04, 95% CI 0.95-1.14,
I’ 0.0%) or smoking status (OR = 1.06, 95% CI 0.98-1.16, I’ 0.0%).
Health insurance interventions improved self-rated health (OR = 1.38,
95% CI 1.10-1.73, I’ 73.3%) but had no impact on obesity (OR =
1.03,95% CI 0.97-1.09, I’ 0.0%).

Table 2 summarizes the trial characteristics associated with reported
findings across the 451 estimates. Publication in a peer-reviewed jour-
nal was associated with higher odds of statistical significance (OR =
1.89, 95% CI 1.04-3.45) and health improvement (OR = 1.92, 95%
CI 1.02-3.61). Improvement in the primary socioeconomic outcome re-
ported in the trial was associated with higher odds of health improvement
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Figure 6. Meta-analyses of the Effects of Social Experiments on Health®
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Table 2. Association between Study Characteristics and Study Findings
(N = 451 Estimates)*
Odds Ratio (95% CI)
Statistically Health Outcome
Significant Improved
Finding
Published in peer-reviewed 1.89b 1.92b
journal (1.04, 3.45) (1.02, 3.61)

Year published 1.01 0.99
(0.97, 1.04) (0.96, 1.02)

Sample size 1.00 1.00
(0.99, 1.00) (0.99, 1.00)

Duration of intervention 0.99 0.99
(0.97,1.01) (0.97, 1.00)

Duration of follow-up 0.99 0.99
(0.99, 1.00) (0.99, 1.00)

Primary socioeconomic 1.25 5.26¢

outcome improved (0.55, 2.88) (1.44, 19.24)

Multiple study sites 0.85 0.70
(0.41, 1.76) (0.33,1.49)

*Robust standard errors are clustered at the study level (N = 61).

bp < .05.

‘P < .01.

(OR = 5.26, 95% CI 1.44-19.24). Publication year, sample size, the
duration of intervention and follow-up, and whether the trial was a
multisite study were not associated with statistical significance or im-
provements in health measures.

Discussion

The “social policy is health policy” trope has led to the investment of
tens of billions of health dollars in social policies such as education or
housing.">™!> We sought to review the experimental evidence linking
social interventions to health outcomes and found that remarkably little
has been done to understand whether social policies might actually
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improve health. We identified 61 studies that detail the health effects of
38 randomized interventions in five policy domains and extracted 451
single estimates from these studies.

The social experiments included in our review spanned the period
1962-2018 and featured a range of policies, analytic approaches, target
groups, and health outcomes. We provided both a narrative report of
these findings and a meta-analysis. The narrative report is important
because many studies and outcomes within these studies could not be
included in the meta-analysis. The meta-analysis suggests what might
be generally expected from similar investments within each category.

Our review allows us to draw several conclusions. First, over three-
quarters of the models extracted were underpowered to detect a health
effect. Statistical power is a critical parameter to assess the scientific
and policy value of a study.'”” Low statistical power is associated with
high rates of false negatives—the inability to detect an effect when it is
there.'%® Because factors such as duration of follow-up can impact the
chance of a false negative for health outcomes in social policy experi-
ments, statistical power is only one clue used to determine the chance
of a false null finding.

Second, among adequately powered studies, 49% of all measures
showed improved health, 44% showed a null effect, and 7% showed
an adverse effect on health (Figure 5 Panel B). When we broke down
these numbers by policy domains, multiple interventions seemed to be
promising ways to improve population health. Over half of the early life
and education interventions had a positive effect on health. These stud-
ies showed broad improvements in a range of health outcomes. 747152
Among those studies for which a meta-analysis could be performed, the
early life and education programs were associated with an 8% reduc-
tion in smoking prevalence. Although this is a fairly small percentage,
its implications may be substantial because smoking is a powerful de-
terminant of population health. It is likely a strong proxy measure of
other forms of risk-taking behaviors, such as condom or seatbelt use,'"’
and it is a powerful predictor of poor health and premature mortality.®
Still, in our meta-analysis, education and early life interventions did
not improve self-rated health. The explanation for that finding might
have to do with follow-up time. One of the older studies—the Carolina
Abecedarian Project—stopped following up with participants when they
reached their mid-30s. At that time, biomarker data (eg, blood pressure
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and other risk factors for cardiovascular disease) suggested that those
in the control group had worse health than those in the intervention
arm.*” Both the Carolina Abecedarian Project and the High/Scope Perry
Preschool Program had positive health impacts before age 40, findings
that suggest the potentially powerful effects of education on health.’'>?
Income maintenance and supplementation programs were associated
with a 20% increase in the odds of reporting good or excellent self-rated
health. Health insurance programs had the largest effects on self-rated
health—a 38% improvement in the odds of reporting good or excellent
self-rated health.

Third, while many beneficial health effects were noted in individ-
ual studies, our meta-analysis of the available outcome measures across
studies did not show consistent benefits. Income support and health
insurance programs showed the most promise in improving population
health. Moreover, social policies that showed benefits in the domains of
smoking (eg, education) and self-rated health (eg, income support and
health insurance) did not show benefits in most of the other health do-
mains that we studied. The lack of statistically significant findings may
be due to insufficient follow-up time, which can lead to false negatives
even among studies that show adequate statistical power using the tests
we employed. Linking social policy experiments to electronic health and
mortality data could enable researchers to examine outcomes in later life
stages, when chronic diseases start to appear.

Fourth, a small number of studies (7% of adequately pow-
ered estimates) found harmful effects of social policies on health.
These were mainly concentrated among time-limited welfare-to-work
interventions.’® These interventions targeted low-income families eligi-
ble for Aid for Families with Dependent Children (AFDC) and were asso-
ciated with increases in employment and earnings and decreases in wel-
fare receipts. Muennig and colleagues found that Temporary Assistance
for Needy Families (TANF) was associated with higher mortality rates
than AFDC.?? On deeper examination of TANF’s distributional effects,
the authors found that some families were unable to work when welfare
benefits ran out (possibly because of large family sizes or poor health).
Those who were unable to work became ineligible for welfare bene-
fits after five years, and subsequently became destitute. Muennig and
coauthors speculated that this adverse change could explain the increase
in mortality.’” It could also explain the reductions in children’s self-rated
health in this policy domain: in pooled estimates for the domain, there
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was a 23% reduction in good or excellent self-rated health. This finding
reinforces the hypothesis that there is a trade-off between work incen-
tives (which take parents out of the home) and the health of families. One
education study found an increase in mortality associated with reducing
class sizes (relative to normal size classes), and the authors speculated
that this was because children in smaller classes were more social and ex-
troverted and therefore took greater risks in their youth.®' Longer-term
follow-up of this cohort could ultimately find mortality benefits.

Fifth, when an experiment had a positive effect on its primary socioe-
conomic outcome, that was associated with greater odds of reporting a
positive effect on healch. This conclusion strongly supports the broad
hypothesis that “social policy is health policy.” It also highlights the im-
portance of testing social policies using experimental methods—some
ineffective social policies are still in place, and many that were effective
have not been funded or scaled up.’! Still, enthusiasm for social invest-
ments as health policy may be tempered by the finding that some of
the adequately powered studies we examined showed no health impact,
which may indicate that they were true negative findings. Health care
providers and insurers should not randomly invest in social policies and
expect health benefits—they must invest in those that have been proven
to work without causing negative unintended consequences.

Sixth, significant findings and positive effects on health were strongly
associated with publication in a peer-reviewed journal (Table 2). Pub-
lication bias—the tendency for authors to only submit statistically sig-
nificant findings to journals and for journals to only publish statistically
significant findings—is a well-documented and serious problem across
disciplines.!'%!'! However, in our study, many of the null findings were
underpowered to detect a positive effect; therefore, it may have been
appropriate to not publish them in peer-reviewed journals—it is cer-
tainly counterproductive to publish false-negative results. Still, some
of the unpublished null or negative findings in our review were ad-
equately powered, suggesting that publication bias was present. This
tendency to publish only positive findings might explain why the ex-
tant quasi-experimental literature shows that social policies produce a
greater health benefit than we found in our review. For example, Hamad
and colleague’s meta-analysis of quasi-experimental evaluations of
law-mandated increases in schooling duration found that these policies
were associated with decreased probability of obesity (effect size: —0.20;
95% CI —0.40 to —0.02).""? In our review, which included different
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interventions than those evaluated by Hamad and coauthors, experi-
ments in the early life and education domain were not associated with
lower obesity risk.%»>

Finally, our study highlights the difficulties of capturing health out-
comes in social experiments. In the Oregon Medicaid experiment, par-
ticipants were provided with income protection, disease screening, and
proven treatments. The authors’ qualitative study suggested that the
subjective impact of Medicaid on the participants’ physical health was
large and positive.''> However, no quantitative impact of exposure to
Medicaid on physical health was statistically significant. The negative
income tax experiments further highlight the challenges of measuring
health outcomes. In the Gary Experiment, we observed positive pro-
gram impacts that were intuitive. At the time of the experiment in
1971, hunger was a problem in the United States, particularly among
African Americans. The experiment showed that impoverished African
American women who received additional income were more likely to
have normal birth weight babies than were control group women.”®
On the other hand, the New Jersey and Pennsylvania Negative Income
Experiment produced no change in medical care utilization or (in the
short-term) health.%® Together, these experiments suggest that the mea-
sured health benefits of social policies can vary greatly depending on
who is being studied, what the outcome measure is, and where the study
is taking place.

Some conditions must be considered before evaluating the health im-
pacts of a social policy. First, the social policy must above all else accom-
plish its goal of improving social well-being. A number of experiments
included in this review failed to improve their primary socioeconomic
outcome. We also found in multivariate analyses that improvements in
primary socioeconomic outcomes were strongly associated with the odds
of reporting an improvement in health. Second, the improvements in
social circumstances produced by the intervention must occur early in
life or be of sufficient intensity or duration to overcome the effect of ad-
verse economic circumstances accumulated over the life course. Poverty
is believed to take a toll starting in utero,'* but experiments target-
ing income or employment tend to target adults, making it potentially
more challenging to “move the needle” on health. Third, the duration of
follow-up must be adequate to capture the health outcome of interest.
Effective social policy interventions may reduce depression rates over a
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relatively short period because mental health states can change rapidly.
However, other health outcomes may not be evident for many years. For
example, early life poverty can damage the physiological systems that
regulate blood pressure, blood sugar, cholesterol, and body weight!'"
and it can take time for improved economic well-being to reverse or
slow the physiological changes that lead to high cholesterol. Effects on
blood sugar or cholesterol might be possible to measure in the inter-
mediate term. However, it takes time for elevated cholesterol to lead
to a heart attack, so physical health changes may become apparent only
years after exposure to an effective intervention. Although we did not
distinguish a systematic pattern in our analyses, it is likely that inten-
sive, long-term interventions with considerable time to follow-up will
be more beneficial for health.''¢

Limitations

Our study was subject to a number of limitations. First, we had no way
of conducting a full quantitative assessment of the false-negative error
rate. While the post hoc power analysis is informative, traditional power
analyses based on outcome prevalence or sample variance cannot account
for intervention intensity and duration. Results from our multivariate
analyses indicated that intervention and follow-up durations were not
associated with the odds of reporting a significant or positive health
effect. The mean age and age distribution of the cohort also presented a
special challenge. If a cohort is very young, the participants will likely be
healthy for a relatively long follow-up period. If the cohort is older, they
may have been exposed to a lifetime of poverty or other health risks prior
to the intervention. However, we incorporated these issues indirectly in
our post hoc power calculations: if the intervention was low intensity,
brief, or conducted among young people, the observed effect size input
to the power calculation should be smaller and thus reflect lower power.

Second, the studies that we examined did not use a consistent set of
health outcome measures. A meta-analysis can only be conducted if the
outcome measures are the same in two or more studies. Those that were
used frequently, such as self-rated health, may not be appropriate for so-
cial policy RCTs because self-rated health takes a long time to change.'!’

Third, 35% of the studies we included were not peer reviewed. The
organizations conducting these experiments tend not to be staffed by
academics, and the authors of white papers targeted at local, state, and
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federal policymakers have little incentive to also publish in peer-
reviewed journals. In addition, we found that 54% of all studies included
in the review were at high risk of bias. It is, for example, difficult to
draw reliable conclusions from the large negative income experiments
from the 1970s due to differential attrition in the treated and control
groups and limitations in the analyses conducted.'®

Fourth, although our search was extensive, verified by experts post
hoc, and updated in January 2019, we may have missed relevant exper-
iments. For example, our search strategy included broad search terms
such as “health” and “morbidity,” and it is possible that we missed papers
focused on specific outcomes such as diabetes. Nevertheless, our efforts
at unearthing studies were helped by the organizations that conduct
social research for the government and comprehensive searches of the
grey literature and reference lists.

Fifth, we focused only on studies conducted in the United States.
While cross-national studies were not included in our review and meta-
analysis, a lot can be learned from countries such as the United Kingdom,
which conducted a large welfare-to-work experiment in the 2000s.""”

Sixth, there was conceptual and methodological heterogeneity in our
meta-analyses. Pooled estimates from diverse studies should be inter-
preted cautiously. Although the I? in most analyses was acceptable, the
interventions within each policy domain were diverse. In addition, stud-
ies varied considerably by follow-up duration. Given the limited number
of studies in each policy subdomain, we could not take this variability
into account in the meta-analyses. Also, the distinct populations in the
various selected studies may have had differential (even opposite) re-
sponses to social interventions. A related issue is that the low number
of studies in each meta-analysis precluded us from thoroughly assessing
publication bias and implementing meta-regression analyses. Although
the I values in some cases indicated significant heterogeneity, the small
number of studies meant that we could not perform subgroup analyses.

The Importance of Social Experiments for
Population Health

Experimental evaluations of social policy remain controversial, in
part due to the perception among researchers and policymakers that
RCTs of social interventions are extremely costly and potentially
unethical.'?®!?! Nevertheless, in the United States, a long tradition
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of social experimentation has guided policymaking.”® When findings
are null or negative, billions of dollars that would otherwise have been
spent on ineffective or harmful programs can be put to productive use.
Wasting potentially life-saving resources is also an important ethical
consideration. When findings are positive, they can provide a political
shield against partisan attacks.

More can be done. For example, it is important to not only design
evaluations with health in mind but also modify and retest policies
until we get them right. Family Rewards 2.0 and Work Rewards are
the only two policies in our sample that were revised based on previous
experimentation and retested.®® While we are advocating for revision
and retesting, we acknowledge that fine-tuning existing policies is a big
challenge; one reason that the popularity of social experiments declined
after the 1990s may have been policy advocates’ frustration with null
and sometimes damaging effects reported in such studies. Adequately
testing interventions in the field requires considerable investments of
money and time, and these are long-term policy challenges that must
be overcome if social experiments are to be considered a viable option.*”
It is particularly difficult for policymakers to acknowledge uncertainty
about the effectiveness of social policies.'?? Petticrew and colleagues'??
point to the importance of fostering a culture of evidence production.

The evidence base in support of integrating the social determinants
of health into health care delivery would be strengthened by employing
best practices from across research disciplines.'?* Our findings indicate
that this body of literature is vulnerable to publication bias. To ad-
dress this shortcoming, investigators reporting on social experiments
could adhere to the Consolidated Standards of Reporting Trials (CON-
SORT). These guidelines offer a standard way to report findings in a
transparent and structured way, and they would considerably aid the
critical appraisal and interpretation of the health effects of social ex-
periments. If the studies we evaluated had followed such guidelines,
we would, for example, have been better able to evaluate the risk of
bias.'?> The preregistration of protocols required by the International
Committee of Medical Journal Editors could also be extended to so-
cial experiments published in nonmedical journals. Only three of the
studies that we examined had a prespecified and registered analysis
plan.'?1=10° We consequently could not fully evaluate the risk of bias
due to selected reporting of outcomes in all studies. In addition, we
were unable to examine the potential contribution of statistical analysis
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misspecification to bias. The discussion of missing data was also often
limited in the studies we analyzed. It is equally important for researchers
to consider developing a list of comparable, validated, and objective
health measures that can be tailored to the intervention type. Although
the collection of biomarker data is expensive, they indicate subclinical
biological processes that may be detected over a shorter term and they
are not vulnerable to response bias. This is particularly important for
social interventions, which by design cannot be double-blinded. The
addition of health-related quality-of-life instruments would enable re-
searchers to estimate the cost-effectiveness of nonmedical social policies.
Recent research has shown, for example, that state supplements to the
Earned Income Tax Credit are cost-effective.?® These findings could be
verified and expanded using experimental data. Where feasible, link-
ing large-scale routinely collected data to past or ongoing experiments
would support better-powered studies and enable researchers to garner
valuable evidence on long-term health effects. Finally, making experi-
mental data available when possible through one of the numerous data
repositories available would improve the reproducibility of studies and
confidence in their results.

Conclusion

After Virchow conducted a rigorous but associational study of the under-
lying causes of typhus, he concluded that the remedy should be to make
heavy investments in social policies.” Since that early study, many thou-
sands of associational studies have shown similar links between poverty
and health. Based on this evidence, many governments, including the
United States, have invested considerable resources in social programs
using potential health care costs reductions as justification. Social ex-
periments conducted in the United States since the 1960s constitute an
untapped resource to inform policymaking. Interventions in the domains
of early life and education, income, and health insurance are particularly
promising as population health policies. However, this evidence is not
without shortcomings: the vast majority of models were underpow-
ered to detect health effects and many experiments were at high risk of
bias. Future social experiments should incorporate validated health mea-
sures, and cross-learning from different disciplines would considerably
strengthen the validity and policy relevance of these findings.
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Supplementary Material

Additional supporting information may be found in the online ver-
sion of this article at hetp://onlinelibrary. wiley.com/journal/10.1111/
(ISSN)1468-0009:

Online Appendix 1. Eligibility Criteria

Online Appendix 2. Search Strategy

Online Appendix 3. Risk of Bias Assessment by Domain Across Indi-
vidual Studies

Online Appendix 4. Overview of Health Outcomes and Intervention
Effects Recorded in Each Study

Online Appendix 5. Post Hoc Power Calculations

Online Appendix 6. Health Effects Among Adequately Powered Stud-
ies That Also Had a Positive Effect on the Primary Socioeconomic
Outcome of Interest



