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1  | INTRODUC TION

Poverty has been hypothesized to lead to foregone care among 
low‐income households in the United States and other high‐income 
countries.1‐3 This may be mediated by the inability to afford insur‐
ance coverage, out‐of‐pocket costs like co‐pays and deductibles, 
or transportation, and it may result in worsened health, for exam‐
ple, if individuals do not seek care related to chronic conditions.4,5 

Alternately, poverty is also associated with a higher burden of dis‐
ease and chronic stress, potentially resulting in greater utilization 
of specific types of services such as emergency care, depending on 
insurance coverage.6 For example, prior studies that exploit the dis‐
crete shock created by the Great Recession have found that financial 
and job insecurity may have resulted in foregone outpatient care, as 
well as increased utilization of and expenditures on emergency and 
mental health services.7,8
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Abstract
Objective: To test the hypothesis that the earned income tax credit (EITC)—the larg‐
est US poverty alleviation program—affects short‐term health care expenditures 
among US adults.
Data Sources: Adult participants in the 1997‐2012 waves of the US Medical 
Expenditure Panel Survey (MEPS) (N = 1 282 080).
Study Design: We conducted difference‐in‐differences analyses, comparing health 
care expenditures among EITC‐eligible adults in February (immediately following 
EITC refund receipt) with expenditures during other months, using non‐EITC‐eli‐
gible individuals to difference out seasonal variation in health care expenditures. 
Outcomes included total out‐of‐pocket expenditures as well as spending on specific 
categories such as outpatient visits and inpatient hospitalizations. We conducted 
subgroup analyses to examine heterogeneity by insurance status.
Principal Findings: EITC refund receipt was not associated with short‐term changes 
in total expenditures, nor any expenditure subcategories. Results were similar by in‐
surance status and robust to numerous alternative specifications.
Conclusions: EITC refunds are not associated with short‐term changes in health care 
expenditures among US adults. This may be because the refund is spent on other ex‐
penses, because of income smoothing, or because of similar refund‐related variation 
in health care expenditures among noneligible adults. Future studies should exam‐
ine whether other types of income supplementation affect health care expenditures, 
particularly among individuals in poverty.
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Despite this evidence, little is known about the ways in which US 
social welfare policies that target poverty may influence health care uti‐
lization and expenditures. The largest US poverty alleviation program is 
the earned income tax credit (EITC), with over 25 million beneficiaries 
receiving almost US$63 billion in 2018.9 The EITC is a federal program 
that provides tax refunds to low‐income families contingent upon em‐
ployment, with the size of the refund calculated by the Internal Revenue 
Service (IRS) based on income, number of children, marital status, age, 
and tax year.10‐12 More than half of states also provide additional state‐
level supplements to the federal EITC of varying generosity.13

The EITC has been shown to reduce poverty and increase the 
labor supply,14,15 particularly for single mothers,16 with generally 
positive (but mixed) effects on the health of adult recipients and 
their children.17‐24 Prior work has also shown that the EITC is asso‐
ciated with increased household expenditures more generally,25 and 
qualitative work suggests that the EITC refund is spent differently 
from typical employment income, perhaps because it is distributed 
annually as a lump sum in the form of a tax refund.26,27

No studies to our knowledge have examined the EITC's effects 
on health care expenditures, although several have examined ef‐
fects on insurance coverage. For example, one found that the EITC 
increased private insurance coverage,28 likely due to increased em‐
ployment and subsequent coverage through employers. Another 
found that state‐level EITC programs resulted in a shift away from 
public insurance among children under 14, with no net change in the 
percent of children uninsured29; this study also found no effect of 
state EITC programs on health care utilization among children.

A handful of studies have examined the effects on health care 
utilization of other US welfare policies. For example, the Personal 
Responsibility and Work Opportunity and Reconciliation Act 
(PRWORA) of 1996, which limited the amount of welfare receipt and 
mandated work requirements, was found to have either no effect on 
or reduced health care utilization, perhaps due to changes in insur‐
ance coverage.30‐34 Others have found an increase in health care uti‐
lization in response to the 2008 Economic Stimulus Payments, with 
the increased demand potentially driven by worsened health due to 
increased substance use.35

In this study, we tested the hypothesis that EITC refund receipt 
leads to changes in short‐term health care expenditures, including 
multiple categories of provider visits, and that there are differential 
effects by insurance status. We used a large diverse sample drawn 
from a nationally representative survey and employed a quasi‐experi‐
mental difference‐in‐differences (DID) approach. This study is among 
the first to assess the effects of social welfare policy on health care 
expenditures, examining whether income supplementation to allevi‐
ate poverty influences health care spending in the short run.

2  | METHODS

2.1 | Dataset

This study was conducted using the 1997‐2012 waves of the Medical 
Expenditure Panel Survey (MEPS), a nationally representative 

survey of multiple overlapping two‐year panels. MEPS provides 
detailed data on health care expenditures, income, and sociodemo‐
graphic characteristics. Each year, MEPS interviewed a sample of 
20 000‐30 000 individuals. Each cohort was interviewed five times 
over a two‐year period, roughly once every 4‐5 months. At each 
interview, participants gave information on health care encounters 
that took place during the 4‐5 months preceding their interview. 
Importantly, episode‐level detail was collected, including the month 
and year when the medical event occurred, enabling us to match 
health care spending to the time period when the EITC is typically 
received.

Because taxes are filed each year based on earnings from the 
prior calendar year, and because the EITC is received shortly there‐
after, we used income and family structure data for each individual 
from year 1 of his/her interview to calculate the size of the EITC 
refund received in year 2. We then estimated the effect of the EITC 
refund received in year 2 on health care expenditures in year 2, as 
described below. All variables that were reported in dollar values—
including expenditures, income, and (imputed) EITC refund size—
were inflation‐adjusted to 2011 US dollars.

Finally, we restricted our sample to individuals with family in‐
comes below US$100 000, since individuals with higher incomes are 
unlikely to be an appropriate control group for EITC recipients.

2.2 | Exposure

The primary exposure was the size of the federal EITC refund for 
which an individual was eligible in a given year. We imputed refund 
size using the TAXSIM package for Stata, based on IRS tax tables36; 
inputs included pretax household income, number of children, mari‐
tal status, age, and tax year. MEPS queries subjects about whether 
they received an EITC refund but not the amount, and numerous 
prior studies have shown that self‐reported receipt of EITC and 
other welfare benefits is neither sensitive nor specific and may bias 
results.37‐40 We therefore assumed that all individuals received the 
refund for which they were eligible, which is analogous to an intent‐
to‐treat approach in a randomized controlled trial. Prior work has 
shown that approximately 80 percent of eligible individuals during 
this time period received their refunds,41 which means that this tech‐
nique suffers from a degree of misclassification. Moreover, most 
publicly available datasets do not include questions about welfare 
receipt, so this method is one that is commonly used in the EITC 
literature.21,22,42‐44

2.3 | Outcomes

We examined individual health care expenditures across several 
domains. We included only expenditures reported in the second 
year of the survey, since the EITC refund that we imputed was 
received at the beginning of year 2. For each person, outcomes 
included total monthly out‐of‐pocket (OOP) spending, OOP spend‐
ing for all office‐based visits, and OOP spending for the follow‐
ing subcategories of office‐based visits: general checkups, mental 
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health, follow‐up appointments, diagnosis, and others. We also ex‐
amined dental visits, emergency department visits, and inpatient 
and outpatient hospital services. For each of these, we were able 
to identify the month in which the expenditure took place. We in‐
cluded multiple outcome domains, as they may capture different 
mechanisms through which the EITC may affect health expendi‐
tures. For example, there may be an increase in more discretionary 
health care spending, for example, preventive visits, or there may 
be decreased spending on visits for exacerbations of acute condi‐
tions due to increased medication adherence and reduced (finan‐
cial) stress.

For prescription drugs, MEPS does not query about the exact 
month of purchase, but rather about purchases within the entire 4‐ 
to 5‐month reference period. Given the coarseness of this measure 
relative to the more narrow window of EITC refund receipt, we did 
not examine prescription drug utilization as an outcome.

2.4 | Covariates

Covariates included gender, race, marital status, a third‐degree 
polynomial for age (ie, age, age‐squared, age‐cubed), a fifth‐degree 
polynomial for family income, number of children in the household, 
number of adults in the household, and insurance status. We used 
values of these covariates that were reported for year 1 of a given 
individual's survey participation.

2.5 | Data analysis

Prior work has demonstrated that roughly 60 percent of EITC re‐
funds are received in February.18,45 Thus, we first calculated descrip‐
tive characteristics for individuals in our sample separately by EITC 
eligibility and month in which the expenditure occurred (February 
versus other months).

We then estimated the EITC's effects on health care expendi‐
tures using difference‐in‐differences (DID) analysis, a quasi‐exper‐
imental econometric method that estimates the effects of discrete 
events while accounting for secular trends.46 We took advantage 
of the fact that most EITC beneficiaries received their refunds in 
February. We therefore compared expenditures among EITC‐eligi‐
ble participants in February with expenditures during other times of 
the year. To factor out possible secular changes, DID analysis then 
“differences out” the change observed for February expenditures 
among non‐EITC‐eligible individuals relative to expenditures in 
other months, such that individuals who are not eligible for the EITC 
serve as a control group. This enabled us to estimate short‐term ef‐
fects that were not confounded by individual or household factors 
that might bias an observational study of the association between 
EITC refund receipt and health care expenditures. The primary as‐
sumption underlying DID is that the differences in these outcomes 
across the year would be similar for EITC‐eligible and noneligible 
individuals in the absence of the EITC. While this assumption is not 
empirically testable, we validated the related assumption that there 
are no differences in the trends in the outcomes during nonexposure 

months (see Appendix S1 and Figure S1). This seasonal DID strat‐
egy has been used in prior work examining the health effects of the 
EITC.18,44

DID analyses were carried out by including an interaction term 
between a binary variable for whether the expenditure occurred in 
February (Feb) and a continuous variable representing EITC refund 
size (EITC). Analyses involved multivariable linear regressions. The 
equation for a given outcome Y was specified as:

The coefficient β1 represents the short‐term effects of the 
EITC on the outcome of interest. Subscript i denotes individuals, 
and subscript t denotes time. We included a vector of individual 
covariates described above (Covar) and fixed effects for year 
(Year) to account for secular trends. Survey weights were used 
to account for the MEPS sampling design. Robust standard er‐
rors were clustered at the family level to account for heteroske‐
dasticity (ie, correlated observations within the same family and 
individual).

2.6 | Alternative specifications

We carried out numerous sensitivity analyses to test the robustness 
of our results to alternative specifications. First, we tested the hy‐
pothesis that the EITC's effects may be different based on the ability 
to access and afford health care. To do so, we conducted a subgroup 
analysis in which we stratified our analyses by insurance status (un‐
insured, Medicaid, and private).

Second, we considered the “treatment” period of the EITC to 
include both February and March, instead of just February, since 
an additional 30 percent of EITC beneficiaries receive their refunds 
in March.18,45 Similarly, we conducted an alternative specification 
in which the treatment period included February, March, and April; 
this enabled us to capture virtually all months in which EITC‐el‐
igible individuals received their refunds. These specifications 
therefore included individuals up to three months after receipt of 
their refund (eg, those who received their refunds in late January 
and but reported expenditures in late April). This allowed for a lag 
between refund receipt and health care expenditures, although it 
may have also resulted in the inclusion of individuals more remote 
from refund receipt and therefore less likely to be affected by the 
income boost.

Third, we carried out the primary analysis without controlling 
for income, marital status, or the number of adults/children in the 
household, since these are inputs that determine EITC refund size, 
and adjusting for them may reduce variation in our exposure.

Additional sensitivity analyses are described in the Appendix S1 
and included: (a) dichotomizing the outcome variables (ie, any ex‐
penditure), (b) testing for heterogeneous effects of the EITC over 
time, (c) restricting the sample to individuals with less than $50 000 
in household income, (d) stratifying the results by gender, and (e) 
modeling the number of family members as indicator rather than 
continuous variables.

Yift=�0+�1EITCif×Febt+�2EITCif+�3Febt+�4Covarif+�5Year+�ift
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TA B L E  1   Sample characteristics

Variable

Full sample

EITC‐eligible Not EITC‐eligible

February Other months February Other months

Mean/% SE Mean/% SE Mean/% SE Mean/% SE Mean/% SE

Age (y) 37.7 0.01 35.2 0.06 35.2 0.02 38.9 0.04 38.9 0.01

Male 46.7 41.5 41.5 49.1 49.1

White 58.4 52.7 52.7 61.1 61.1

Black 11.2 13.6 13.6 10.1 10.1

Hispanic 27.6 38.9 38.9 22.4 22.4

Asian 2.7 2.1 2.1 3.0 3.0

Number of children in family 0.9 0.00 1.4 0.01 1.4 0.00 0.7 0.00 0.7 0.00

Numbers of adults in family 1.7 0.00 1.8 0.00 1.8 0.00 1.7 0.00 1.7 0.00

Medicaid coverage 10.2 17 16.8 7.2 7.2

Private insurance coverage 59.9 39.1 39.3 69.6 69.3

Uninsured 30.1 44.4 44.5 23.3 23.6

Family income, year 1 (US$) 36 781 22.3 22 761 97.6 22 757 29.4 43 187 94.1 43 188 28.4

Any EITC receipt 31.4 100 100 0 0

EITC receipt (US$) 0.55 0.00 1739 8.9 1739 2.7 0 0 0 0

Monthly OOP health expenditures (US$)

Total spending 22.5 0.22 19.0 2.59 16.1 0.36 25.1 0.78 25.3 0.28

Total office‐based visits 8.9 0.09 6.1 0.34 5.9 0.13 11.0 0.45 10.2 0.12

Office‐based general 
checkup

1.2 0.02 0.80 0.05 0.87 0.03 1.3 0.06 1.4 0.03

Office‐based mental health 0.5 0.01 0.3 0.04 0.2 0.02 0.6 0.05 0.6 0.02

Office‐based follow‐up 0.6 0.02 0.4 0.07 0.4 0.03 0.8 0.10 0.7 0.03

Office‐based diagnosis/
treatment

3.9 0.05 3.1 0.28 2.7 0.10 5.0 0.30 4.4 0.06

Dental care 7.6 0.10 4.9 0.44 4.8 0.14 8.9 0.43 8.9 0.13

Emergency department 
services

1.6 0.05 2.4 0.35 2.1 0.13 1.5 0.22 1.4 0.05

Inpatient hospital services 2.6 0.15 4.0 2.5 2.2 0.25 2.1 0.30 2.7 0.18

Outpatient hospital services 1.8 0.06 1.6 0.42 1.1 0.08 1.7 0.16 2.1 0.09

Monthly OOP health expenditures (any)

Total spending 14.2 10.6 9.7 16.9 16.2

Total office‐based visits 11.2 8.2 7.4 13.6 12.8

Office‐based general 
checkup

2.9 2.0 1.9 3.4 3.4

Office‐based mental health 0.5 0.4 0.3 0.7 0.7

Office‐based follow‐up 1.3 0.8 0.8 1.4 1.5

Office‐based diagnosis/
treatment

6.1 4.5 3.9 7.8 7.0

Dental care 2.9 1.9 1.8 3.4 3.3

Emergency department 
services

0.5 0.6 0.6 0.5 0.5

Inpatient hospital services 0.3 0.2 0.2 0.3 0.3

Outpatient hospital services 0.7 0.6 0.5 0.8 0.8

Number of individuals 1 282 080 33 517 368 530 73 359 806 674

Note: Sample includes adults surveyed in the 1997‐2012 waves of the Medical Expenditure Panel Survey.
Abbreviations: EITC, earned income tax credit; OOP, out‐of‐pocket.
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2.7 | Ethics approval

This study involved public use data with no personal identifiers. No 
ethics approval was required.

3  | RESULTS

3.1 | Sample characteristics

Roughly 30 percent of individuals were eligible for any EITC payment 
during the study period, with a mean refund size of US$1739. EITC‐
eligible individuals were more likely to be younger, female, nonwhite, 
and uninsured or covered by Medicaid as opposed to private insur‐
ance (Table 1). Average OOP health expenditures were lower among 
EITC‐eligible individuals for all outpatient categories, but higher for 
emergency visits and inpatient hospital services. Note that MEPS is 
a panel study, with repeated measurements of the same individu‐
als over time; this is why the distribution of demographic variables 
was nearly identical for observations representing expenditures in 
February versus other months.

3.2 | EITC effects on health care expenditures

We first examined whether the EITC was associated with a change 
in short‐term health expenditures, differencing out secular trends 
among the control group of non‐EITC‐eligible individuals. In our pri‐
mary models (Figure 1), we were unable to reject the null hypothesis 
that there was no short‐term effect of EITC receipt in February on 
any of the outcomes of interest, including out‐of‐pocket expendi‐
tures overall and the subcategories that we examined.

3.3 | Alternative specifications

We next tested whether there was heterogeneity in the EITC's ef‐
fects by insurance status, comparing individuals with no insurance, 
Medicaid, and private insurance (Figure 2). There were no statistically 
significant differences by insurance status. For each of these groups, 
we were unable to reject the null hypothesis that there was no short‐
term effect of EITC refund receipt in February on any outcome.

When expanding the EITC exposure window to include both 
February and March, which would capture a larger percent of EITC 
recipients after they had received their refunds, we were again un‐
able to reject the null hypothesis that there was no short‐term ef‐
fect of the EITC on expenditures in any category (Figure 3). The sole 
exception was a small reduction in expenditures on checkup visits 
(−0.07	per	$1000	 in	EITC,	95%	CI	−0.14,	−0.01)	 that	was	not	 sta‐
tistically significant when correcting for multiple hypothesis testing. 
Results were similarly null when expanding the exposure window to 
include February, March, and April (Table S1).

Because adjusting for inputs into the EITC might reduce varia‐
tion in our exposure, we next carried out our models without adjust‐
ing for income, marital status, and number of adults/children in the 
household. In these models, we again failed to reject the null hypoth‐
esis that EITC receipt had no short‐term effect on the outcomes of 
interest (Figure 4).

We also carried out a number of additional sensitivity analyses 
(Tables S1 and S2): (a) dichotomizing the outcome variables (ie, any 
expenditure), (b) testing for heterogeneous effects of the EITC over 
time, (c) restricting the sample to individuals with less than $50 000 in 
household income, (d) stratifying the results by gender, and (e) model‐
ing the number of family members as indicator rather than continuous 

F I G U R E  1   Effects of the earned income tax credit on short‐term out‐of‐pocket health care expenditures [Color figure can be viewed at 
wileyonlinelibrary.com]
Note: N = 1 282 080 adults surveyed in the 1997‐2012 waves of the Medical Expenditure Panel Survey. EITC: earned income tax credit. 
Estimates derived from multivariable linear regressions using difference‐in‐differences analyses, adjusting for gender, race, marital status, 
a third‐degree polynomial for age (ie, age, age‐squared, age‐cubed), a fifth‐degree polynomial for family income, number of children in the 
household, number of adults in the household, insurance status, and year. Observations during the months of February were considered to 
fall in the “treatment” window. Expenditures on provider visits were reported on a monthly basis for each individual in the family. Robust 
standard errors clustered at the family level.

Total Monthly Spending

Office Visits
Total

Check-Ups
Mental Health
Follow-Up
Diagnosis/Treatment

Dental
Emergency
Hospital Inpatient
Hospital Outpatient

0.67 [-1.43,2.78]

-0.11 [-0.63,0.41]
-0.02 [-0.09,0.05]
-0.03 [-0.07,0.02]
0.04 [-0.15,0.24]

-0.08 [-0.41,0.26]

0.22 [-0.44,0.89]
-0.19 [-0.43,0.04]
0.73 [-1.18,2.63]
0.03 [-0.20,0.25]

-2 -1 0 1 2 3

Change in Spending in US$ (per US$1000 of EITC) [95% CI]
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variables. For the gender‐stratified analysis, we found reduced emer‐
gency	 department	 expenditures	 among	 men	 (−0.50	 per	 $1000	 in	
EITC,	 95%	 CI:	 −0.88,	 −0.11).	 This	 effect	 estimate	 was	 statistically	
significantly different from the estimate for women's expenditures 
on	emergency	department	services	(0.04	per	$1000	in	EITC,	95%	CI:	
−0.24,	0.32),	although	it	was	not	robust	to	adjustment	of	the	p‐value	
for multiple hypothesis testing. For every other analysis, we were 
again unable to reject the null hypothesis that there was no short‐term 
effect of the EITC on any category of health care expenditures.

4  | DISCUSSION

This study examined the short‐term effects of the EITC on health 
care expenditures in a large longitudinal diverse sample drawn from 

nationally representative MEPS data. We examined multiple types 
of health care expenditures using several model specifications. This 
included subgroup analyses to examine heterogeneity by insurance 
status. In each of these, we found that EITC refund receipt was not 
associated with a change in OOP health care expenditures in the 
short term across a variety of expenditure types and model speci‐
fications. The sole exception was a small decrease in expenditures 
on checkup visits, US$0.07 per US$1000 in EITC refund size. This 
finding was not statistically significant when correcting for multiple 
hypothesis testing and not large enough to represent a clinically sig‐
nificant change in expenditure. This effect was only detected in the 
February‐March model specification, and there was otherwise no 
consistent direction or magnitude of effect sizes for other outcomes, 
suggesting that this result may be an artifact of multiple hypothesis 
testing.

F I G U R E  2   Effects of the earned income tax credit on short‐term out‐of‐pocket health care expenditures, by insurance status [Color 
figure can be viewed at wileyonlinelibrary.com]
Note: N = 1 282 080 adults surveyed in the 1997‐2012 waves of the Medical Expenditure Panel Survey. EITC: earned income tax credit. 
Estimates derived from multivariable linear regressions using difference‐in‐differences analyses, adjusting for gender, race, marital status, 
a third‐degree polynomial for age (ie, age, age‐squared, age‐cubed), a fifth‐degree polynomial for family income, number of children in the 
household, number of adults in the household, and year, stratified by insurance status. Observations during the months of February were 
considered to fall in the “treatment” window. Expenditures on provider visits were reported on a monthly basis for each individual in the 
family. Robust standard errors clustered at the family level.

Total Monthly Spending

Office Visits

Total

Check-Ups

Mental Health

Follow-Up

Diagnosis/Treatment

Dental

Emergency

Hospital Inpatient

Hospital Outpatient

-0.14 [-2.00,1.72]

-0.01 [-0.99,0.97]

-0.05 [-0.17,0.07]

-0.01 [-0.09,0.06]

0.19 [-0.28,0.66]

-0.07 [-0.54,0.39]

0.16 [-1.25,1.57]

0.01 [-0.29,0.31]

-0.44 [-0.88,0.00]

0.13 [-0.31,0.57]

1.71 [-0.14,3.56]

0.27 [-0.19,0.72]

0.00 [-0.04,0.04]

0.01 [-0.06,0.09]

0.01 [-0.03,0.04]

0.17 [-0.23,0.57]

0.14 [-0.66,0.94]

0.05 [-0.05,0.16]

1.22 [-0.36,2.80]

0.03 [-0.16,0.22]

1.32 [-3.29,5.93]

-0.18 [-1.08,0.72]

0.08 [-0.05,0.20]

-0.05 [-0.15,0.05]

-0.06 [-0.22,0.11]

-0.09 [-0.84,0.66]

0.17 [-0.69,1.02]

-0.38 [-1.01,0.26]

1.87 [-2.51,6.25]

-0.16 [-0.45,0.14]

-4 -2 0 2 4 6

Change in Spending in USD (per USD1000 of EITC) [95% CI]

Private Medicaid Uninsured
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Prior work has shown that the EITC is associated with increased 
household expenditures more generally25 and with a range of short‐ 
and long‐term health outcomes.18,20‐22,44,47 It may be that the EITC is 
spent differently from other types of income because it is received as 
a lump‐sum payment. For example, previous work has shown that the 
EITC refund is more likely to be spent on big‐ticket items such as cars 
or appliances or on debt payments,26,27,48,49 so that recipients may 
be less likely to use this income to pay for health care expenses. In 
economic terms, it may be that liquidity constraints may not be an im‐
portant factor, in that individuals are able or willing to borrow or delay 
paying bills long enough to purchase health care when it is necessary, 
more so than they are able or willing to do for other types of expenses.

One prior study has shown that tax refunds are associated with 
a 60 percent increase in health care spending in the weeks after tax 
refund receipt,50 although that study did not focus specifically on 
EITC refunds. It may be that certain types of health care expenses 
are more sensitive to an income boost among higher‐income fami‐
lies, for example, elective procedures. Alternately, it may be that the 
receipt of tax refunds in general is less predictable than receipt of 
the EITC, so that noneligible families are not able to anticipate their 
tax refund size and smooth their income accordingly over the course 
of the year. Notably, this prior study did not include a control group 
as we do here. That is, our study “differences out” secular changes 
that occur in non‐EITC‐eligible individuals to tease out the effects 

of the EITC itself, one of the strengths of a DID design. In fact, it 
may be that EITC‐eligible and noneligible families similarly increase 
health expenditures immediately after refund receipt, such that our 
null findings are due to the fact that EITC‐eligible individuals do so 
at similar rates as the control group of noneligible individuals.

In terms of the concern that low‐income individuals may be fore‐
going necessary care, our findings suggest that providing an annual 
lump‐sum income boost may not be a remedy for this particular issue 
in the short term. Of note, we found that EITC‐eligible individuals 
were more likely to have lower expenditures overall but higher ex‐
penditures on emergency department care, consistent with a pat‐
tern of foregoing necessary preventive care. Future studies should 
examine the effects of other types of interventions intended to 
address foregone care. For example, differences in the structure of 
health insurance plans may be important for low‐income individuals, 
as was demonstrated by the Rand Health Insurance Experiment of 
the 1970s.51 Although we find that EITC refund receipt did not result 
in differential effects by insurance status, it may be that changes to 
health insurance coverage itself may be more meaningful determi‐
nants of health care expenditures. Alternately, more regular and re‐
liable income distributed throughout the year—for example, changes 
to the minimum wage—may be more effective than an annual lump‐
sum refund. Other potential barriers to timely and appropriate care 
that might be investigated in future interventional work include 

F I G U R E  3   Effects of the earned income tax credit on short‐term out‐of‐pocket health care expenditures, February‐March specification 
[Color figure can be viewed at wileyonlinelibrary.com]
Note: N = 1 282 080 adults surveyed in the 1997‐2012 waves of the Medical Expenditure Panel Survey. EITC: earned income tax credit. 
Estimates derived from multivariable linear regressions using difference‐in‐differences analyses, adjusting for gender, race, marital status, 
a third‐degree polynomial for age (ie, age, age‐squared, age‐cubed), a fifth‐degree polynomial for family income, number of children in the 
household, number of adults in the household, insurance status, and year. Observations during the months of February and March were 
considered to fall in the “treatment” window. Expenditures on provider visits were reported on a monthly basis for each individual in the 
family. Robust standard errors clustered at the family level.
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-0.14 [-1.35,1.06]

-0.26 [-0.62,0.09]

-0.07 [-0.14,-0.01]
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0.04 [-0.07,0.14]

-0.11 [-0.34,0.12]
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health care access, transportation difficulties, perceived or actual 
racial discrimination, awareness of when to seek care, and social or 
cultural norms around health care utilization.52‐54

Our study has several strengths. First, we used over 15 years of 
data from a large diverse sample of over 1 million individuals drawn 
from a nationally representative dataset, ensuring that we were 
well powered to detect small effects. These data also included de‐
tailed information on both the inputs into the EITC—that is, income 
and demographic characteristics—and the health outcomes of inter‐
est. We applied a quasi‐experimental DID approach, which allowed 
us to adjust for seasonal trends in health care spending through 
the use of a contemporaneous control group of non‐EITC‐eligible 
individuals.

Our study also has several limitations. First, self‐reported 
variables such as income may suffer from measurement error and 
result in misclassification, which could bias our results toward or 
away from the null. Second, as participants did not specifically 
report their EITC refund amount, we imputed refund size based 
on self‐reported demographic characteristics. Since roughly 80 
percent of individuals during this time period actually received 
EITC refunds for which they were eligible,41 this is likely to result 
in misclassification, although these estimates are analogous to in‐
tent‐to‐treat estimates in an RCT. Moreover, this is an improve‐
ment upon prior studies that impute EITC eligibility solely using an 
individual's educational attainment.47,55 Relatedly, MEPS does not 

collect information on the exact month of EITC refund receipt, so 
in our primary analyses we assumed that EITC‐eligible individuals 
received their refunds in February. This may also result in misclas‐
sification, although 60 percent of individuals are known to receive 
their EITC refunds during February; we also conducted sensitivity 
testing to expand the treatment window to also include March and 
April, resulting in similar findings. Of note, several other studies 
have employed this seasonal DID technique and found statistically 
significant effects using smaller samples,18,44 suggesting that this 
misclassification is unlikely to be the primary cause of the null 
results of this study. Finally, DID analyses assume that the dif‐
ferences in outcomes between February and the rest of the year 
would be the same in treatment and control groups in the absence 
of the intervention, a counterfactual scenario that is fundamen‐
tally untestable.

In summary, our study is among the first to examine the effects 
of an income boost on health care expenditures, providing import‐
ant evidence on the effects of the largest US poverty alleviation 
program on the health care spending of low‐income individuals. 
We were unable to reject the null hypothesis that there is no effect 
of EITC refunds on short‐term out‐of‐pocket health care spending 
compared with spending among noneligible individuals, suggesting 
that the refund is spent on other types of household expenses or 
that liquidity constraints are not a limiting factor for health care ex‐
penditures in this population relative to the control group. Future 

F I G U R E  4   Effects of the earned income tax credit on short‐term out‐of‐pocket health care expenditures, limited covariates [Color figure 
can be viewed at wileyonlinelibrary.com]
Note: N = 1 282 080 adults surveyed in the 1997‐2012 waves of the Medical Expenditure Panel Survey. EITC: earned income tax credit. 
Estimates derived from multivariable linear regressions using difference‐in‐differences analyses, adjusting for gender, race, marital status, a 
third‐degree polynomial for age (ie, age, age‐squared, age‐cubed), insurance status, and year. As compared with the main specification, we 
have excluded controls for family income, number of children in the household, and number of adults in the household. Observations during 
the months of February were considered to fall in the “treatment” window. Expenditures on provider visits were reported on a monthly basis 
for each individual in the family. Robust standard errors clustered at the family level.
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studies should examine whether other types of income supplemen‐
tation affect health care expenditures, particular among individuals 
in poverty.
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