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Abstract

Poverty has consistently been linked to poor mental health and risky health behaviors, yet few
studies evaluate the effectiveness of programs and policies to address these outcomes by targeting
poverty itself. We test the hypothesis that the earned income tax credit (EITC)—the largest U.S.
poverty alleviation program—improves short-term mental health and health behaviors in the
months immediately after income receipt. We conducted parallel analyses in two large longitudinal
national data sets: the National Health Interview Survey (NHIS, 1997-2016, N=379,603) and the
Panel Study of Income Dynamics (PSID, 1985-2015, N=29,808). Outcomes included self-rated
health, psychological distress, tobacco use, and alcohol consumption. We employed difference-in-
differences analysis, a quasi-experimental technique. We exploited seasonal variation in
disbursement of the EITC, which is distributed as a tax refund every spring: we compared
outcomes among EITC-eligible individuals interviewed immediately after refund receipt (Feb-
Apr) with those interviewed in other months more distant from refund receipt (May-Jan),
“differencing out” seasonal trends among non-eligible individuals. For most outcomes, we were
unable to rule out the null hypothesis that there was no short-term effect of the EITC. Findings
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were cross-validated in both data sets. The exception was an increase in smoking in PSID,
although this finding was not robust to sensitivity analyses. While we found no short-term “check
effect” of the EITC on mental health and health behaviors, others have found long-term effects on
these outcomes. This may be because recipients anticipate EITC receipt and smooth their income
accordingly.

Keywords

difference-in-differences; earned income tax credit; poverty alleviation; mental health; health
behaviors

INTRODUCTION

Poverty and low socioeconomic status have consistently been linked to poor physical and
mental health.1=3 In particular, financial stress and lack of income have been shown to be
strong predictors of psychological distress and poor mental health.# This in turn is thought to
increase risky health behaviors like smoking and alcohol consumption, which may represent
coping mechanisms to deal with repeated psychosocial stressors, or consequences of the
chronic stress of poverty that leads to poor decision-making and reduced cognitive
“bandwidth” to resist temptation goods.5—8 Poverty may also reduce access to healthcare and
the ability to afford mental health and substance use treatment.? Alternately, low-income
groups are often selectively targeted by tobacco and alcohol industry marketing strategies,
which may explain this association.10-12

Despite extensive literature documenting the links between poverty, mental health, and
health behaviors, there is limited work in high-income countries testing the effectiveness of
programs and policies to address mental health and substance use by targeting poverty itself.
Randomized controlled trials of cash transfers abroad have shown that income receipt
improves mental health among recipients.13-19 In the U.S., a recent trial found that a
conditional cash transfer program led to reductions in adolescent aggression and substance
use, but no improvements in mental health.29 U.S. government transfer payments have been
associated with higher rates of smoking, social drinking, mortality, and drug-related
hospitalizations shortly after income receipt, a phenomenon known as the “check
effect.”21-23 These mixed findings may be because individual psychological and behavioral
responses to income receipt are complex and variable, e.g., depending on the frequency, size,
and dependability of payments, and on characteristics of the recipient.2

The largest U.S. poverty alleviation program is the earned income tax credit (EITC). The
EITC is distributed to low-income working families in the form of a lump-sum refund
during tax season (typically February to April). In 2018, 25 million individuals and families
received approximately $63 billion with an average refund of $2,488 per household.2> Most
studies suggest that the EITC reduces poverty and increases employment, and that effects
are stronger among single mothers,26:27 although the evidence is mixed for employment.28
Additionally, the EITC has been shown to reduce smoking, improve food security, and
increase purchase of healthy foods,2%-32 contributing to its potential cost effectiveness as a
health policy investment.33 It also increases access to health insurance, which may improve
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access to healthcare, including mental health and substance use treatment.31:34-36 At the
same time, studies have shown that it is associated with worsened metabolic markers in
adults and increased obesity among adults and children.2%:37 The negative impacts of the
EITC on health behaviors may be because the added income is spent on unhealthy goods; in
economic terms, unhealthy foods, tobacco, and alcohol may be “normal goods” that
individuals purchase more when they have more available income, although recent evidence
tends to refute this idea.38 Alternately, it may be because of the work requirement; EITC
recipients often work in low-wage stressful jobs, and consumption of unhealthy food,
tobacco, and alcohol may represent coping mechanisms to deal with the added stress.”

With regards to mental health, two studies found that EITC-eligible mothers showed
improvements in depressive symptoms, happiness, and self-esteem, and fewer poor mental
health days.3940 While these studies relied on older data (prior to 2002), studies using more
recent data found that the EITC is associated with a decrease in suicides.*142 All of these
studies relied on crude proxies for EITC eligibility (e.g., educational attainment or presence
of a state EITC program); while these proxies are intended to reduce bias by addressing the
confounding between earned income and health, they also result in misclassification that
could introduce bias even if it is non-differential 43

In the present study, we examined the effect of the EITC on mental health and health
behaviors. We take advantage of seasonal variation in EITC refund receipt to identify its
short-term effects using quasi-experimental methods. Examining the effects of the EITC in
the short term in particular has important public health implications. On the one hand,
finding adverse outcomes on health behaviors akin to the “check effect” described above
may imply the need for adjustments to the policy to minimize these impacts. Additionally,
understanding how low-income individuals respond to poverty alleviation in the form of
lump-sum disbursements (in contrast to more frequent disbursements such as increased
minimum wage) may also inform the design of future income programs and policies and
adds to our knowledge of consumption smoothing in this context. To fill this gap in the
literature, we employ two large diverse national datasets with detailed sociodemographic
information on participants to more accurately classify individuals’ EITC eligibility. This
research comes at an important time when state and federal governments are actively
discussing expansions to the EITC program.

METHODS

Sample

For this study, we conducted parallel analyses in two large longitudinal national datasets
(Figure 1). The first was the National Health Interview Survey (NHIS), a serial cross-
sectional household survey. We used the 1997-2016 survey waves, as prior waves differed in
survey design and content. The second was the Panel Study of Income Dynamics (PSID), a
longitudinal household survey interviewing the same families since 1968.44 We used the
1985-2015 survey waves, which included our outcomes of interest. We also restricted the
sample to those with income greater than $0 and less than $100,000, to make the “control”
group more comparable to EITC-eligible individuals. The sample included 379,603 persons
in NHIS and 29,808 persons (181,784 person-years) in PSID.
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The primary exposure was the amount of EITC for which individuals were eligible, rescaled
to thousands of inflation-adjusted U.S. dollars for ease of interpretation. As in most national
surveys, NHIS and PSID do not include questions about EITC receipt. Therefore, the EITC
refund size for which an individual was eligible was calculated using the Taxsim27 package
for Stata, which uses U.S. Internal Revenue Service (IRS) tax formulas that incorporate
changes in federal and state legislation for every year.*> Taxsim inputs included age and
marital status of the household head, pre-tax household income, number of children under
18 living in the home, state of residence, and tax year. Previous studies have shown that
about 80% of households actually received the EITC refund for which they were eligible, so
this approach results in some measurement error; however, it is analogous to an intent-to-
treat approach and is likely to underestimate the EITC’s effects among those who actually
received the refund. This strategy has been used in numerous prior studies of the EITC’s
effects on economic and health outcomes.2%46-53 Variation in the EITC results from changes
to the IRS formulas over time and implementation of state EITC programs that provide an
additional supplement to the federal refund. Roughly half of states have implemented
supplemental EITC programs over the past decades.>* Supplemental Figure 1 illustrates
variation in mean EITC refund size in this sample, by year and number of children.

We examined several outcomes related to mental health and health behaviors that were
similar in both NHIS and PSID and were likely to change in the short term, i.e., within 1-2
months of refund receipt. Most prior work has examined the effects of the EITC on year-to-
year changes in outcomes, although a handful have examined short-term outcomes in the
range that we evaluate here.2%46:55 \We are unable to examine much shorter follow-up times,
e.g., days to weeks, because we are not able to determine the exact date on which eligible
individuals received their refunds using NHIS and PSID.

In NHIS, self-rated health was captured as a binary variable representing currently having
better/same health (versus worse) compared to the prior year. In PSID, we constructed a
binary variable representing whether the participant currently had excellent or very good
health (versus good, fair, or poor). In both data sets, mental health was assessed via the
Kessler-6 (K6) scale, a validated questionnaire that captures psychological distress and that
was developed to screen for mental illness in the general population. Higher scores indicate
greater psychological distress (range 0-24).%6:57 In both data sets, smoking questions
included a binary variable for current smoking status and a continuous variable for number
of cigarettes smoked per day (zero for non-smokers). PSID included a binary variable for
current alcohol consumption. While NHIS also included a variable for alcohol consumption,
this question referred to consumption during the past year; because our identification
strategy focuses on short-term variation in health outcomes, we did not include this
outcome.

In NHIS, outcomes were asked for all adults in the sample, one per household. In PSID, the
K6 was only asked for either the head of household or the spouse, while other outcomes
were available for both the head and spouse. In PSID, not all outcomes were asked in all
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survey years (Table 1), resulting in differing numbers of observations for some outcomes
(Supplemental Table 1). We did not impute missing outcome variables, as this is thought to
add noise to resulting estimates.®8

Covariates included race, gender, age, age-squared, education, marital status, number of
children under 18 living in the home, pre-tax inflation-adjusted household income, income-
squared, and year and state fixed effects (i.e., indicator variables).

Statistical Analysis

We first tabulated participant characteristics in each sample. We then estimated the short-
term effect of the EITC using a difference-in-difference (DiD) approach for each sample. We
took advantage of the fact that over 90% of EITC recipients received their refunds during the
months of February, March, and April,> while NHIS and PSID interviews take place
throughout the year and their timing is unlikely to be confounded by individual
characteristics. This seasonal variation creates a natural experiment in which EITC
recipients interviewed in February-April are interviewed soon after they have received the
refund, while those interviewed in May-January have more distant exposure to the refund.
Therefore, in each data set, we compared EITC-eligible individuals interviewed in February-
April to those interviewed in May-January. In order to factor out seasonal trends in these
outcomes over the course of the year, we “differenced out” seasonal differences among non-
eligible individuals (i.e., those who were calculated by Taxsim to have received zero EITC
based on their demographic characteristics). This approach has been used in prior studies of

the short-term effects of the EITC, and additional details are available in the Supplement.
29,46,55

Secondary Analyses

To assess whether the effect of the EITC varies by marital status, we conducted a stratified
analysis with separate models for unmarried and married individuals.

To examine the robustness of our results, we conducted the analysis using several alternative
model specifications. First, to make the non-eligible group more comparable to those who
were EITC-eligible, we restricted the sample to those with income >$0 and <$50,000.
Second, we examined the effect of the federal EITC only (i.e., excluding state EITC refunds
from the exposure). This removes any possible confounding by time-varying state
characteristics that might be associated with state EITC program implementation and the
health outcomes of interest; state fixed-effects were not included in these federal EITC
models. Additional robustness checks are described in the Supplement.

Assumptions for DiD

DiD models assume that the trends in outcomes during the non-exposed months (i.e., May-
January) are similar in the treatment and control groups. To assess this “parallel trends
assumption,” we plotted trends in outcomes over the course of the year and visually
examined whether trends were parallel between EITC-eligible and non-eligible individuals
during May-January. We also conducted a “placebo test” by examining the effect of the
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EITC during different parts of the year in which participants were unlikely to receive the
EITC refund. For this analysis, we used May-August as our treatment period and
September-December as our control period, excluding participants interviewed in January-
April altogether. We would expect to find no effect of the EITC using this model.

Another assumption of DiD is that seasonal trends in the outcomes would have been the
same in the treatment and control groups in the absence of the intervention (i.e. the EITC
refund). While this counterfactual assumption cannot be empirically tested, we assessed
whether there were differential seasonal trends with respect to demographic characteristics
between eligible and non-eligible individuals. To do this, we conducted a DiD analysis
parallel to our primary analysis, in which we regressed each demographic characteristic
(e.0., age, gender) on EITC eligibility, season of interview, and the interaction between these
two variables.

Ethics Approval

Ethics approval was obtained from the Institutional Review Board of the senior author’s
institution (protocol #17-23255).

RESULTS

Participant Characteristics

Demographic characteristics were similar across NHIS and PSID, with about 55% of
participants being female, about 80% having completed high school, and about half being
married (Table 1). NHIS had a higher percentage of white and Hispanic participants and a
lower percentage of black participants compared with PSID. The mean pre-tax household
income in NHIS ($41,558, standard deviation [SD] $25,982) was similar to that in PSID
($42,114, SD $26,628). Roughly a quarter of each sample was eligible for the EITC, and
mean EITC refund size among EITC-eligible individuals was $2,188 (SD $1,907) for NHIS
and $1,702 (SD $1,578) for PSID. In both data sets, EITC-eligible individuals were more
likely to be female, younger, and black or Hispanic, with lower educational attainment and
income compared with non-eligible individuals, although sample characteristics were similar
for those interviewed in February-April compared with May-January (Supplemental Tables
2-3).

In NHIS, 90% of participants reported currently having the same or better self-rated health
compared to the previous year, while in PSID 55% or participants reported currently having
excellent or very good health (Table 1). Psychological distress scores were 2.8 (SD 4.2) in
NHIS and 3.5 (SD 3.9) in PSID. In both samples, about 24% reported currently smoking,
and participants smoked an average of about three cigarettes per day. In PSID, 59.8% of
participants reported current alcohol consumption.

Short-term Effects of the EITC

In NHIS and PSID, we were unable to rule out the null hypothesis that there was no
association between receipt of the EITC and short-term changes in any outcome in either the
main sample or the further income-restricted sample (Table 2).
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Secondary Analyses

In both NHIS and PSID, there were no differences in effect estimates for the unmarried and
married samples (Supplemental Table 4). When examining only the effect of the federal
EITC, in NHIS and PSID there was no association between EITC receipt and short-term
changes in any outcome (Supplemental Table 5). Results of additional secondary analyses
are presented in the Supplement (Supplemental Tables 6-7).

DiD Assumptions

We evaluated the parallel trends assumption by graphically comparing the slopes of each
outcome during May-January for both EITC-eligible and non-eligible individuals
(Supplemental Figures 2-3). For both NHIS and PSID, the graphs demonstrated roughly
parallel trends during these months for most outcomes. The only exception was alcohol use
in PSID; regression results for this outcome should therefore be interpreted with caution.

In the placebo test in both NHIS and PSID, there was no association between EITC refund
size and any outcome when setting May-August as the exposure period (Supplemental Table
8).

Seasonal trends in sample composition were similar when comparing EITC-eligible and
non-eligible participants across many demographic characteristics (Supplemental Table 9).
The exceptions were black race in NHIS, and age, number of children, and income in PSID.
This indicates that NHIS and PSID unintentionally interviewed participants of different
sociodemographic backgrounds at different times of the year. We controlled for each of
these characteristics in our analyses, although we cannot rule out the possibility of
differences in other unmeasured confounders, a limitation of any DiD analysis.

DISCUSSION

This study provides evidence on the short-term effects of the EITC on mental health and
health behaviors using a quasi-experimental approach and cross-validating findings across
two large national data sets. Almost without exception, coefficients were small and we were
unable to rule out the null hypothesis that there was no short-term effect of the EITC in the
months after refund receipt on any outcome.

Prior research on the short-term effects of the EITC and other income supplements on
mental health and health behaviors is inconsistent. On the one hand, our findings contrast
with studies finding a “check effect,” in which there is increased substance use after the
receipt of government benefits.21~23 On the other hand, prior studies have found that the
EITC is also associated with reductions in smoking (particularly among pregnant women),
improvements in food security, and worsened metabolic markers in adults.2%:60-62 Other
work found that the EITC refund is often spent on paying down debt—which may support
the hypothesis of consumption smoothing—and on big-ticket items (e.g., vehicles, large
appliances) that may or may not affect mental health and health behaviors in the short term.
52,6365 How income is received may also be a factor; for instance, prior work have shown
that infrequent cash disbursements increase expenditures on “temptation” goods such as
alcohol relative to more frequent disbursements.56 Another recent study found no short-term
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effects of the EITC on healthcare expenditures among adults,>> which again may either
suggest consumption smoothing or differences in how people spend lump-sum versus more
frequent payments.

Our study contrasts with findings from other studies of the /ong-term effects of the EITC
that have found beneficial effects on mental health outcomes like depressive symptoms and
suicide, as well as other outcomes like child development and test scores.39:42:50.67
Practically speaking, this may reflect a difference in sample populations or study design
between this study and prior analyses. It may also be that the EITC’s effects accumulate
over time, e.g., through increased investment in household resources. Alternately, this
inconsistency may be because these studies examined other aspects of EITC policy (i.e., the
1990s EITC expansion and state EITC programs), or because of differences in the outcomes
examined. Future studies should attempt to examine the short-term effects of the EITC on a
wider range of mental health outcomes; NHIS and PSID only include psychological distress
as measured by the K6. Finally, it may be that any short-term mental health benefits are
outweighed by the stress of actually completing tax paperwork and uncertainty in the timing
of disbursement of the tax refund. Research has also shown that tax filers who receive the
EITC are more likely to be audited than most other tax filers, although audit rates are still
relatively low.68:69

Strengths of this study include testing the effects of the EITC on a range of outcomes in two
large data sets using a quasi-experimental study design. There are also several limitations.
First, there may be misclassification, i.e., in that we cannot determine the exact timing of
EITC refund receipt and we impute EITC eligibility based on self-reported demographic
characteristics and income. This may lead to measurement error that contributes to null
findings, although prior work using coarser categories of income has demonstrated health
effects of the EITC,29 and this strategy is an alternative to—and perhaps an improvement on
—oprior studies that use crude proxies for EITC eligibility (e.g., educational attainment or
presence of a state EITC program). On the other hand, using self-reported income rather
than educational attainment to impute EITC eligibility may introduce bias, in that possible
unmeasured confounders like cognitive skills may lead more savvy individuals to respond to
EITC policy by altering their employment to maximize their refund size, and these
confounders may also be associated with later mental health. Second, the violations in the
DiD parallel trends assumption for smoking and alcohol in some models suggest that there
may be underlying seasonal trends in these outcomes that complicate the interpretation of
the results. Third, DiD analyses assume that seasonal trends in the outcomes among the
EITC-eligible and non-eligible would have been the same in the absence of the EITC, a
counterfactual scenario that is fundamentally untestable. Nevertheless, we conduct several
analyses that probe this assumption.

CONCLUSIONS

In summary, we find no short-term effects of the EITC on mental health and health
behaviors, consistent with several recent studies showing limited effects of the EITC in the
months after refund receipt. This suggests that consumption smoothing dampens any “check
effect,” and that future work should focus on evaluating the medium-, long-term, and
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cumulative effects of this important poverty alleviation program. This work also highlights
the importance of leveraging multiple sources of variation to examine social policies’
effects, in order to best understand mediating pathways and implications for population
health and health disparities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights
We examined the effect of the largest US poverty alleviation policy on health.

We found no short-term effects of the EITC on mental health and health
behaviors.

Seasonal income smoothing may result in long-term rather than short-term
effects.
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Panel Study of Income Dynamics

Survey years 1997-2016
N=1,911,017

Survey years 1968-2015
N=77,221

|

|

Interviewed same year as survey year
N=1,890,191

Interviewed 1985-2015
N=65,047

|

|

Sample adult
N=613,924

Head or spouse
N=36,262

|

|

At least 18 years old in tax year
N=607,012

At least one outcome
N= 34,824

|

|

Covariates available to calculate
EITC refund size
N=471,039

Covariates available to calculate
EITC refund size
N= 33,692

|

I

Complete cases for other covariates
N=469,780

|

Complete cases for other covariates
N= 33,683

Income < $100,000
N= 379,603

|

Figure 1.
Sample Flowchart

Income < $100,000
N= 29,808

Note: Due to the structure of each data set, exclusion criteria were tailored to be appropriate
for each sample. In PSID, not all outcomes were asked in all survey years (Supplemental
Table 1), resulting in differing numbers of observations (Table 1). EITC: earned income tax

credit.
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Table 1.
Sample Characteristics
NHIS PSID
No. Persons 379,603 29,808
No. Person-years - 181,784

Panel A. Demographics

Mean (SD) or %

Mean (SD) or %

Female
Age (years)
Completed high school
Married
Race

White

Black

Hispanic

Other

Number of children

- a
Household pre-tax earned income

EITC eligible

Total EITC among those eligiblea

56.3
472 (18.2)
79.8
56.2

60.1
15.9
16.1

7.9

06 (1.1)

41,558 (25,982)
23.2

2,188 (1,907)

535
39.58 (13.08)
82.8
52.3

53.1
36.9
8.3
17
1.0(12)

42,114 (26,628)
217

1,702 (1,578)

Panel B. Outcomes

Mean (SD) or %

No. persons  Mean (SD) or %

No.

person-years

Self-rated healthb

Psychological distress
Currently smoke

No. cigarettes per day (overall)
No. cigarettes per day (smokers)

Currently drink alcohol

90.0
2.8(4.2)
23.4
32(77)
13.9(10.2)

379,203 55.0

374,26 35(3.9)

378,115 24.6

377,017 3.4(7.7)

87,324 13.9 (9.9)
- 59.8

181,596
39,118
73,630
72,940
19,841
81,458

Note: PSID sample drawn from survey years 1985-2015. NHIS sample drawn from survey years 1997-2016. Samples were restricted to
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households with income above $0 and below $100,000. EITC: earned income tax credit; NHIS: National Health Interview Survey; PSID: Panel
Study of Income Dynamics; SD: standard deviation.

alnflation-adjusted U.S. dollars

b_. . . . .
Binary variable representing “better” or “same” compared with last year (versus “worse™) in NHIS, and “excellent” or “very good” (versus

“good,” “fair,” or “poor”) in PSID.
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