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Abstract: 

This study examines the relationship between income and health by using an expansion of the 

Earned Income Tax Credit (EITC) as exogenous variations of earnings. The paper adds to 

previous work by: (1) estimating treatment effects on the treated using simulated EITC benefits 

and longitudinal data; (2) testing whether health effects vary across the three different parts of 

the EITC schedule; (3) examining the role of food expenditures and health insurance as potential 

mechanisms. The study finds that income improves health, especially in the plateau phase of the 

EITC schedule, where previous researchers have identified pure income effects of the program. 

The results are robust to several additional specifications, including a semi-parametric DD model 

and two specifications that account for the potential endogeneity of sample. When examining 

potential channels underlying the relationship between income and health, I provide evidence for 

the role of increased food expenditures and changes in insurance coverage. 
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INTRODUCTION 

The existence of a significant positive association between income and health, also 

known as the income gradient in health, has been well documented in the literature (Case et al., 

2002; Deaton, 2002).  Despite several contributions over the past decade in a number of fields, 

which have found robust correlations using data from different countries, it is still not entirely 

clear whether such a positive association is the result of a causal relationship between income 

and health. There are good reasons to believe that a causal effect between income and health 

exists. Higher income families may have better access to care as well as more opportunities to 

purchase care; whereas people with lower income may be confronted with more stressful 

situations, which are detrimental to health. This study tests whether the well-established health 

gradient exists once the endogeneity of income is accounted for by using expansions in the 

Earned Income Tax Credit (EITC) in the mid-1990s as an exogenous income variation. I find 

that higher EITC payments lead to significant improvements in self-assessed health, while 

changes in food expenditures and insurance coverage are shown to be likely mechanisms 

underlying the relationship between income and health. 

By using data from the Panel Data of Income Dynamics (PSID) for the years 1990-2003, 

this study exploits the expansion of the EITC, which was part of the Omnibus Reconciliation Act 

(OBRA) of 1993, to test for the relationship between income and health outcomes of heads of 

households. This approach can eliminate or significantly reduce the omitted variable bias due to 

shocks correlated with income and give estimates for treatment effects of receiving a boost in 

income on health of treated individuals. Findings for the relationship between income and health 

in this setting advance previous work on the gradient and provide evidence for a causal effect of 
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income on health. Additionally, the later part of the study tests for the role of food expenditures 

and health insurance as potential mechanisms underlying the link between income and health.  

Four recent studies on the EITC have examine whether the program is able to improve 

health outcomes of children (Averett and Wang, 2016), infants (Hoynes et al., 2015), mothers 

(Evans and Garthwaite, 2014), and low-income adults (Larrimore, 2011). This study joins this 

small group of papers and adds to them by making five contributions. First, the use of a 

longitudinal data set and individual fixed effects models can improve the identification strategy 

by accounting for time-invariant unobserved heterogeneity, potential changes in the sample 

composition, and measurement error in self-assessed health. Since it is possible that there are 

systematic differences between families with one child and two or more children that change 

over time, accounting for individual un-observables can reduce the potential bias of the results. 

Given that the EITC provides incentives for low-income individuals to enter the labor force, the 

use of longitudinal data helps account for differences in the composition of sample before and 

after an expansion of the program. Additionally, potential measurement errors can be reduced 

since each individual’s health is only compared to their own prior assessment, which takes into 

account that respondents might have their own scales in ranking their health (reference bias). To 

my knowledge, only one previous paper uses longitudinal data to analyze the relationship 

between the EITC and health (Averett and Wang, 2016). 

Second, I use a tax simulator program to obtain predicted EITC payments and to examine 

health changes among a sample of individuals eligible to receive EITC benefits. Previous studies 

testing for health effects of the EITC have focused on low-educated individuals, a group most 

likely affected by changes to the program. Examining health changes among low-educated 

samples provides intent-to-treat estimates for the effects of the policy change. An analysis of 
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health effects among people that are actually eligible to receive the increases credits can provide 

treatment effects on the treated. While intent-to treat effects are vital in order to obtain evidence 

for whether the program impacts health of the population, treatment effects on the treated can 

provide direct evidence for whether income in general has causal effects on health. Thus, the 

findings from this study complement the great work previously conducted on the relationship 

between the EITC and health, while specifically addressing the relationship between income and 

health.  

Third, the study uses the imputed simulated EITC amounts which respondents are 

eligible to receive in order to further examine the link between income and health in more detail. 

Specifically, I test whether the expansion had different health impacts for individuals falling in 

different parts of the EITC schedule (phase-in, plateau, and phase-out range). Previous work has 

established that individuals in the plateau part receives close to pure income effect (Athreya et 

al., 2010; Gunter, 2013), while those in the phase-in part have been found to work more on the 

extensive margin (Eissa and Liebman, 1996; Eissa et al., 2008; Meyer, 2010). Thus, testing for 

different health effects across the three parts of the schedule can provide evidence whether cash 

transfer programs have different effects depending on if they are conditional on earned income. 

Additionally, I test whether health effects differ for individuals who experienced relatively large 

increases in EITC compared to those who experienced smaller increases, which can provide 

additional evidence for the effects of income on health. 

Fourth, this study contributes to the remaining uncertainty regarding the mechanisms 

through which income can affect health outcomes by investigating the role of two potential 

channels. To my knowledge, this is the first study that examines the role of changes in food 

expenditures as a potential channel through which higher EITC benefits might affect health. 
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Given that there is a close link between income and food insecurity, additional income in the 

hands of vulnerable groups of the population could affect their levels of food security. 

Furthermore, similar to work by Baughman (2005) and Hoynes et al. (2015), this study tests for 

the role of changes in health insurance coverage following an expansion of the EITC. 

Fifth, besides estimating DD models, I test for the robustness of the findings by 

additionally estimating several other specifications. These include: 1) a DDD model that 

accounts for the fact that other events at the time could impact health outcomes of individuals in 

the sample; 2) a semi-parametric DD model which loosens some assumptions about a linear 

relationship between income and health; 3) a model that only includes individuals who are 

eligible to receive EITC benefits prior to the policy change; 4) a model that includes all 

individual below certain income thresholds, irrespective of eligibility; 5) a falsification test that 

compares health changes of two groups that were equally affected by the expansion.  

This study finds that increases in income following the expansion of the EITC leads to 

improvements in self-reported health status. The positive health effects are robust to variations in 

both sample selection and methodology and become larger when the policy change is allowed to 

have a one-year adjustment period after its implementation. The analysis shows that health 

benefits were largest for people in the plateau phase of the EITC, which provides further 

evidence that the health improvements are the result of increases in income. When examining 

potential mechanisms underlying the link between income and health, this paper provides 

evidence that increases in food expenditures and take-up rates of insurance can explain the 

observed health improvements. 

PREVIOUS LITERATURE 
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A number of previous studies have investigated the relationship between household 

income and self-reported health status. Case et al. (2002) set the groundwork for this area of 

research by finding a significant positive relationship between family income and health of 

children younger than seventeen years of age in the United States. Applying similar setups as 

Case et al. (2002), many studies have since then investigated the existence of an income/health 

gradient in Canada (Currie and Stabile, 2003), England (Adda et al., 2009; Currie et al., 2007; 

Propper et al., 2007), Australia (Khanam et al., 2009), and Germany (Reinhold and Jürges, 

2012). Based on the convincing evidence of the findings in these studies, the existence of the 

income gradient in health became established and widely acknowledged.  

A small number of studies have so far addressed this issue by exploiting exogenous 

variations of income. Kuehnle (2014) uses changes in local unemployment rates as an instrument 

for income while examining the gradient in child health in the United Kingdom. Lindahl (2005) 

finds evidence for a causal link between income and health by analyzing health effects of 

winning the lottery, whereas no information on the timing of lottery winnings is available. 

Frijters et al. (2005) uses income transfers to individuals living in East Germany following the 

German Reunification in order to test for the causal impact of income on health. Overall, while 

these papers find at most small evidence for the presence of a causal link between income and 

health, there is still some uncertainty about the causal nature of the relationship. 

The majority of previous work on the EITC has focused on the effects on economic 

outcomes. The existing literature has established that changes in the EITC are a successful tool in 

lifting families above the poverty threshold (Scholz, 1994; Neumark and Wascher, 2001; Meyer, 

2010; Short, 2014; Hoynes and Patel, 2015). Based on the U.S. Census Supplemental Poverty 

Measure, in 2013 the EITC (and the child tax credit) lifted 4.7 million children out of poverty, 
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which is more than any other program (Short 2014). Hoynes and Patel (2015) show that a policy-

induced $1000 increase in the EITC leads a 9.4 percentage point reduction in the share of 

families with after-tax and transfer income below 100% poverty. Furthermore, researchers have 

investigated the impacts of the program on labor force participation (Eissa and Liebman, 1996; 

Meyer and Rosenbaum, 2001; Hotz and Scholz, 2003; Eissa et al. 2008), educational attainment 

(Miller and Zhang, 2009), test scores (Dahl and Lochner, 2012), marriage (Ellwood, 2000; 

Dickert-Conlin and Houser, 2002) and fertility (Baughman and Dickert-Conlin, 2009). Dowd 

and Horowitz (2011) show that the EITC is often only a short-term safety nets for low-income 

households by providing evidence that 61 percent of recipients only claim the EITC for one or 

two years. 

Not until very recently have researchers started examining potential effects of the 

program on health outcomes. Expansions of the EITC have been shown to positively impact 

child health (Averett and Wang, 2016), birth weight (Hoynes et al., 2015) and health (Evans and 

Garthwaite, 2014; Larrimore, 2011), while furthermore reducing smoking of affected mothers 

(Averett and Wang, 2013).  

BACKGROUND 

The Earned Income Tax Credit 

The Earned Income Tax Credit (EITC) provides a refundable transfer to lower-income 

working families through the tax system. First enacted in 1975 as a relatively small credit capped 

at $400 per family to offset the growth of payroll tax payments by families with children, the 

program was supposed to act as a work bonus as well as a response to the 1974 recession. The 

EITC was introduced in an attempt to reward work rather than to provide guaranteed income, 

while aiming at moving families beyond the poverty line. Since the original implementation, 
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Congress has expanded the EITC several times both in terms of benefit size and eligibility 

requirements. The Omnibus Reconciliation Act (OBRA) of 1993, signed by President Clinton, 

delivered one of the most significant changes to the tax credit. The reform significantly increased 

differences in benefits given to eligible families with two or more children younger than nineteen 

years of age in the household and those with only one child. As soon as the changes of the 

reform were fully put in place in 1996, maximum benefits for families with two or more children 

more than doubled, whereas payments for families with one eligible child only slightly 

increased. 

Today, the EITC has become the largest cash transfer program as well as the most 

important anti-poverty policy in the United States. In 2010, over 26 million families received the 

credit, totaling $58.6 billion in foregone revenue. In comparison, federal expenditures on 

Temporary Assistance to Needy Families (TANF), previously the largest cash transfer program 

in the United States, amounted to only $15.2 billion (U.S. Department of Health and Human 

Services, 2012). In addition to the federal EITC program, many states have introduced state 

credits that further enhance benefits given to lower-income working families.1  

In addition to the augmented importance of the program over the last decades, another 

reason for why the EITC has attracted much interest by researchers is its unique payment 

structure, which significantly differs from other welfare programs. The size of benefits received 

by eligible families depends on several factors, such as the presence and number of qualifying 

children in the household.2 Depending on the amount of a family’s earnings and adjusted gross 

                                                           
1 Before the policy changes of OBRA 1993 were implemented, seven states had introduced state-level EITC 

payments and ten additional states adopted it until the end of the period of interest of this study in 2003. Today, 

twenty-five states have EITC credits at the state level in place, which further highlights the increasing importance of 

the program. 
2 Please see Hotz and Scholz (2003) for a detailed overview of the eligibility restrictions to the EITC. 
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income, EITC payments have: 1) A phase-in range in which higher earnings yield higher credits; 

2) A plateau phase in which payments remain the same even as earnings rises; and 3) A phase-

out range in which higher earnings yield lower credits. Following several expansions to the 

program, the plateau phase expanded from $5,000-6,000 in 1984 to around $10,000-13,000 in 

2003. In 2003, families with household incomes of around $29,000 (one child) and $36,000 (two 

or more children) are eligible to receive the EITC benefits.  

An earlier expansion of the EITC through OBRA 1990 introduced the Health Insurance 

Tax Credit (HITC), which was designed as a supplemental credit for health insurance purchases 

in order to increase the coverage of low-earning workers. After being in place for only three 

years, the HITC, which provided credits of up to $465 (Cebi and Woodbury, 2009), was 

effectively repealed on December 31, 1993. While the eligibility requirements were similar for 

EITC and HITC, take up rates differed significantly for the two benefits. Only 19-26 percent of 

eligible households received the HITC (U.S. Government Accountability Office, 1994), while 

take-up rates for the EITC were between 80 and 87 percent (IRS, 2002; Scholz, 1994). 

Other Welfare Reforms during the 1990s 

The late 1990s witnessed significant changes in welfare policies due to the 

implementation of the Personal Responsibility and Work Opportunity Reconciliation Act 

(PRWORA). The main goal of the reforms was to make low-income families independent of 

welfare benefits and to provide states with flexibility in determining eligibility criteria and 

benefit levels. Previous literature has established that the policy changes significantly affected 

the lives of lower-income families who were dependent on welfare assistance at the time 

(Schoeni and Blank, 2000). However, there is no evidence that the welfare reforms impacted the 

health outcomes of affected individuals (Bitler et al., 2005). Given the framework of the study, 
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other welfare changes that occurred in the 1990s offer a threat to the identification of the impact 

of the EITC on health outcomes if the other welfare changes differentially affected low-income 

families with two or more children compared to families compared to families with only one 

child. 

One advantage of the timing of the EITC expansion examined in this study is that it was 

implemented one year before the first welfare reforms were passed, which allows me to separate 

the effects of the policy changes. In order to account for other economic changes and policy 

alterations that occurred during the period of this study, specifications that additionally control 

for a set of state characteristics and welfare policy variables (please see the full list of variables 

in the Appendix). Since state dummy variables can only deal with the state-level heterogeneity 

that is time-invariant, the inclusion of these additional characteristics can account for statewide 

variations in welfare reforms. 

DATA 

Panel Study of Income Dynamics (PSID) 

The main part of this study uses data from the Panel Study of Income Dynamics (PSID), 

a nationally representative longitudinal sample of households and families interviewed annually 

since 1968 and biannually since 1997. The PSID, the longest running U.S. panel, was 

specifically designed to track income dynamics over time. The survey over-samples low-income 

families, which is advantageous for this analysis since these households are more likely to be 

eligible to receive EITC. Due to its detailed information on earnings, the PSID is well-suited for 

calculating simulated EITC benefits through the tax simulator program NBER TAXSIM (version 
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9; for more information see Feenberg and Coutts, 1993). Furthermore, by using state identifiers 

provided in the PSID, I am able to simulate both state-level and federal EITC benefits.3 

In order to obtain treatment effects on the treated, the sample is limited to heads of 

households with at least one child who, based on the TAXSIM simulations, are eligible to 

receive EITC benefits.4 Consistent with findings in the literature showing that 80 to 87 percent of 

eligible households indeed receive the credit (IRS, 2002; Scholz, 1994), this study assumes full 

take-up rates (Dahl and Lochner, 2012). Individuals with missing income information (5.4 

percent of the sample) are dropped from the analysis since the use of imputed values could cause 

a substantial measurement error and attenuate the estimates. Heads of households with missing 

information on their health status are removed from the analysis as well, whereas the sample is 

restricted to individuals less than sixty-five years of age.5 

The main dependent variable is self-reported health status, which is categorized on a 

scale from 1 (excellent) to 5 (poor). Self-assessed health has been widely used in previous 

studies regarding the relationship between income and health (e.g. Case et al., 2002; Currie and 

Stabile, 2003; Adda et al., 2009). It has been shown to be a good predictor of other health 

outcomes, including mortality (Idler and Benyamini, 1997), future health care usage (van 

Doorslaer et al., 2000) and future hospitalizations (Nielsen, 2016). The longitudinal nature of the 

PSID reduces the potential measurement error in the self-reported health variable in two ways: 1) 

by comparing each individual’s health only to their own prior assessment, and 2) by controlling 

for the fact that each respondent may have their own scales in ranking their health (reference 

                                                           
3 The EITC values are calculated based on a family’s earnings in the previous year and federal and state EITC laws 

for the number of eligible children. Details are available upon request.  
4 The simulated EITC benefits obtained through the simulation program are based on up to 22 categories, including 

previous years’ income and other types of earnings. For more information, please see Feenberg and Coutts (1993). 
5 Given that the PSID is conducted only biannually starting in 1997, the main analysis of the study includes 11 years 

of data. 
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bias). Additionally, the panel nature of the PSID allows me to account for potential changes in 

the composition of the sample following the increase of EITC benefits. 

When testing for the role of food expenditures as a channel underlying the relationship 

between income and health, the dependent variables are the amounts of money that a household 

spends on food per week. Additionally, I examine whether any potential changes are driven by 

people purchasing more food that is eaten at home or away from home.6 Despite the fact that 

spending more money on food does not guarantee that individuals buy groceries with higher 

quality, I believe that increases in food expenditures can be viewed as a proxy for an increase in 

food quality. Consistent with this, a study by McGranahan and Schanzenbach (2013) provides 

evidence that EITC receipt increases spending on relatively healthy groceries while lowering 

expenditures on processed fruit and vegetables. 

Current Population Survey (CPS) 

Besides examining the role of food expenditures, this study also tests for the role of 

health insurance coverage as a potential mechanism underlying the relationship between income 

and health. For this analysis, I use data from the annual March Population Survey (March CPS). 

In order to narrow the sample down to individuals who are eligible to receive EITC payments, I 

again use the TAXSIM program to obtain predicted amounts of EITC benefits. Using March 

CPS data in order to test for the role of insurance is beneficial since it provides extensive 

information on the health insurance coverage. More specifically, I test for the effect of the 

expansion of the EITC on different types of insurance (private, public, Medicaid/SCHIP). 

Besides examining whether individual are more likely to have insurance coverage following an 

increase in income, this also allows testing whether individuals switch between different types of 

                                                           
6 The PSID provides data for these outcomes starting in 1994. The survey questions do not include meals eaten at 

work or at school. 
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plans after the policy change following increases in income. Since information on insurance 

coverage is only available from 1992 and onwards, the period of interest is reduced to the years 

1992 to 2000. 

Descriptive Statistics 

Figure 1 presents graphical motivation for using the EITC through OBRA 1993 to 

examine the causal link between income and health.7 The picture shows the amount of EITC 

which eligible families in the sample receive, with the sample being split into two groups: 

families with one child and those with two or more children. It is noticeable that the size of the 

benefits is very similar for both groups prior to the implementation of the expansion in 1996. 

However, after the policy change, families with two or more children are receiving substantially 

higher payment than those with one child. By 1999, the difference between the two groups is 

about $900 and it remains very similar for the remaining years.8 

Table A1 in the Appendix shows the distribution of the number of observations in the 

study for the FE and the non-FE sample from the PSID data. The FE sample includes 178 

individuals that are eligible to receive EITC payments in every year of the study, which provides 

a total sample size of 1,958 observations.9 The non-FE sample, which consists of all individuals 

who were eligible to receive EITC benefits in a given year, has 15,189 total observations. Table 

1 presents descriptive statistics for the two PSID samples used in the study. Consistent with 

Figure 1, it is noticeable that average EITC payments increased significantly for eligible families 

with two or more children compared to those with only one child. While only very small 

                                                           
7 Figure 1 shows changes in nominal EITC benefits for the two groups. Figure A1 provides evidence that that the 

effects of the policy on EITC earnings are similar when adjusting the benefits to inflation using real EITC benefits. 
8 The picture looks identical for the March CPS data. This graph is not shown in the paper but is available upon 

request. 
9 In an additional specification, the sample consists of all EITC-eligible heads of households with at least two 

observations both before and after the policy change. This provides a sample of 231 individuals and 2,541 total 

observations. The results for this specification are discussed in Section VIII of this paper (Robustness Checks). 
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differences in EITC payments exist before the policy change (1990-1995), the average difference 

in benefits increased to $795.09 and $722.13 for the FE and the non-FE sample, respectively. 

This effect of the policy on EITC benefits is significantly higher than the gap of $320 reported 

by Averett and Wang (2013). The statistics for FE sample furthermore show that a large share of 

credit-eligible heads of households are unmarried black women, whereas the non-FE sample 

appears to differ with respect to gender and race.  

While the bottom of Table 1 provides descriptive statistics for health status for the entire 

period of the study, Figure 2 shows changes in the share of individuals who report either 

excellent or very good health across between 1990 and 2003 (six observations before and five 

observations after the policy change). The graph provides evidence that trends in health status 

were similar during the three years before the policy implementation between heads of 

households one and two or more children. After 1998, heads of households with two or more 

children are more likely to report either excellent or very good health. This provides suggestive 

evidence for positive health effects of the policy changes, while the fact that the policy had been 

in place for three years before differences become distinct indicates that it might take some time 

before the effects of income on health are noticeable.10 Figure A3 in the Appendix provides 

graphical evidence that the expansion of the EITC increased total weekly food expenditures of 

eligible households with two or more children. While, no differences are observable before the 

policy change, the graph shows that families with two or more children spend around $20 more 

per week on food than those with only one child after the policy change. 

ECONOMETRIC MODELS 

                                                           
10 Figure A2 in the Appendix shows the same figure while using three additional years before the policy change to 

provide a longer pre-period for the analysis. Consistent with Figure 2, the only time period where prolonged 

differences in health status are observable is between 1999 and 2003, during which time heads of households with 

two or more children report being in better health. 
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DD Models 

The study exploits the expansions of the EITC through OBRA 1993 in order to test for a 

causal relationship between income and health outcomes. The structure of the policy changes 

offers the opportunity for a difference-in-differences (DD) framework to observe the average 

treatment effects on the treated. In the presence of changes in the composition of the sample, a 

cross-sectional analysis could provide inaccurate estimates if healthy individuals with two or 

more children choose to enter the labor force following the incentives of being eligible to higher 

EITC benefits after the policy change. Thus, the main specification of this paper uses the 

longitudinal nature of the PSID to control for individual fixed effects, and only examines 

individuals who are eligible to receive EITC benefits throughout the sample period. Specifically, 

I estimate the following equation: 

Yit = β0 + β1 2KIDSit + β2 Xit + δDD POSTit *2KIDSit + λ1 Year + λ2 State + αi  +  εit,      (1) 

where Yit is an indicator that equals one if the EITC-eligible respondent reports to be in either 

excellent or very good health; 2KIDSit equals to one if there is more than one eligible child in the 

household; and POSTit is an indicator for the time period either before or after 1996. The EITC 

expansions through OBRA 1993 were slowly phased in over the tax years 1994 and 1995. As 

mentioned by Evans and Garthwaite (2014), a potential misclassification of individuals who are 

treated in the pre-treatment period should bias the observed estimates in this study against 

finding any health impacts. For additional robustness, I find that the results remain unchanged 

when allowing the post-treatment period to start in 1995.  

Households in which changes in the number of children during the sample period move 

them from the treatment to the control group are dropped from the analysis. Xit represents a set of 

baseline covariates that include controls for age, gender, race, and marital status of the head of 
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household. δDD is the main parameter of interest, which captures the effect of the EITC expansion 

on the health status. αi captures the individual fixed effects or unobserved time-invariant 

heterogeneity across individuals. A set of year and state dummy variables are controlled for to 

accounts for differences in health patterns across time and states. The state fixed effects are 

important to control for existing differences across states. To further account for other welfare 

reforms that were passed in the late 1990s in the US, I also estimate specifications that net out 

the effects of several time-varying differences across states in labor market and welfare reforms 

(Averett and Wang, 2016). I use linear probability methods to estimate the main specifications 

shown in this section.11 

In an additional DD model, I increase the sample size by ignoring the longitudinal nature 

of the data set. Thus, all individuals who are eligible to receive EITC payments at a given time 

during the period of the study are included in the study. For this specification, the following 

specification is estimated:  

Yit = β0  + β1 2KIDSit + β2 Xit + δDD POSTit *2KIDSit + λ1 Year + λ2 State + εit.      (2) 

Differences between the specifications including and excluding individual fixed effects can 

provide evidence whether changes in the sample composition in cross-sectional analyses affect 

the estimates for expansions in the EITC on health. In order to test if changes in the estimates are 

driven by the inclusion of fixed effects or by changes in the sample, I re-estimate equation (2) for 

the fixed effect sample that is used to estimate equation (1). Furthermore, in additional 

specification, I examine whether the observed treatment effects change when allowing the policy 

change to have a one-year adjustment period after its implementation. It seems reasonable to 

                                                           
11 The results remain unchanged when estimating ordered probit models. 
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assume that it might take some time before health outcomes are affected by increases in income. 

In these specifications, observations from the year 1996 are omitted from the analysis. 

DDD Models 

Like any DD model, the estimation of equation (1) makes the key assumption that trends 

in health outcomes over time are similar across both the treatment and control groups. While 

there appears to be no obvious reason to expect that this assumption is not satisfied in the given 

framework, a violation would lead to a bias of δDD.  One way to reduce this potential bias is to 

explore a difference-in-difference-in-differences (DDD) framework. Similar to Averett and 

Wang (2013), who include highly-educated mothers as an additional comparison group, I include 

households with children who are not eligible to receive EITC benefits based on the tax 

simulations. The estimated equation in the DDD model is the following: 

Yit = β0 + β1 POSTit + β2 2KIDSit + β3 ELIGit + β4 POSTit*2KIDSit + β5 POSTit*ELIGit  +  

   β6 ELIGit*2KIDSit + β7 Xit + δDDD POSTit*ELIGit*2KIDSit + λ1 State + αi   + εit ,   (3) 

where ELIGit is an indicator for whether a family is eligible to receive any EITC benefits during 

the year of the survey. δDDD is now the parameter of interest, whereas the other variables remain 

the same as in equation (1). 

Additional Models 

This section introduces two additional models which I estimate to test whether the main 

results are robust to other model specifications. First, I conduct a falsification test that compares 

the health outcomes of heads of households that are equally affected by the policy change. 

Specifically, individuals with three or more children form the treatment group, whereas those 

with two children are used as the control group. This specification follows the approach by 

Averett and Wang (2013), who estimate a falsification test to examine the effects of an 
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expansion of the EITC on maternal smoking. Besides comparing the health outcomes of two 

different groups (2 children vs. 3+ children), the remainder of the analysis stays the same as in 

equation (1).  

Second, I estimate a semi-parametric DD model, which was introduced by Abadie (2005) 

and which relaxes the assumption of a linear relationship between income and health. The 

method captures average treatment effects for the treated group (ATT) for the case that 

differences in observed characteristics create non-parallel outcome dynamics between the two 

observed groups, which violates the main assumption of standard DD models. The ATT is given 

by the following equation: 

𝐸 [𝑌1(1) − 𝑌0(1) |𝐷 = 1]  =    𝐸  [  
𝑃 (𝐷 = 1 |𝑋)

𝑃 (𝐷 = 1)
 ∗  𝜑𝑜 ∗  𝑌 ] ,      (4) 

where Y(1) and Y(0) represent health outcomes before and after the treatment, D is an indicator 

for belonging to the treatment group, P(D=1) gives the probability of receiving treatment, and 

P(D=1 | X) is the propensity score that equals the probability of treatment, conditional on the 

observed covariates X. The propensity scores for the semi-parametric analysis are obtained using 

probit estimation.12 The value of φ0 is obtained from the following equation: 

𝜑0  =  
𝑇− 𝛾

𝛾∗(1−𝛾)
 ∗  

𝐷−𝑃(𝐷=1 |𝑋)

𝑃(𝐷=1 | 𝑋) ∗ 𝑃(𝐷=0 | 𝑋)
 , 

where T is a time indicator that equals one if the observation belongs to the post-

treatment period and γ reflects the proportion of observations sampled in the post-treatment 

period. Abadie (2005) shows that the semi-parametric estimator is obtained through two steps: 1) 

Estimation of the propensity score and computation of fitted values for the sample; and 2) 

Plugging in the obtained fitted values into the sample analogue of equation (4) to obtain average 

                                                           
12 I additionally re-estimate the propensity scores using the two other commonly used estimation techniques for 

propensity scores, logit and cloglog estimation. The results remain unchanged. 
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treatment effects for the treated. According to Abadie (2005), simple weighted average 

differences in the outcome of interest over time can recover estimates for treatment effects, while 

the weights depend on the propensity scores. This guarantees that the same distribution of 

covariates is imposed for the treatment and for the control group. The average estimated fitted 

values for the sample is 0.6207.13  

RESULTS 

DD Estimation 

Table 2 reports the DD estimates of the impact of receiving additional income through 

the EITC expansion on the health outcomes of heads of households. The main dependent 

variable is a binary indicator that equals 1 if an individual reports being in either excellent or 

very good health. Panel A presents the main estimates obtained from models that include 

individual fixed effects. The results suggest that being eligible for the increased benefits raises 

the likelihood of being in the top two health categories by 8.92 percentage points (p<0.05). This 

effect corresponds to a 20.02 percent change from the pre-treatment period. When additionally 

accounting for state-specific controls in column (2), the result remains almost unchanged, which 

supports the claim that the health effects are not spuriously driven by the other safety net laws 

passed during the 1990s. As suggested by Figure 2, the effect of receiving a financial boost on 

health status becomes substantially larger once the DD model allows the EITC expansion to have 

an adjustment period shortly after its implementation. This seems reasonable since it might take 

some time before health impacts of the extra income become noticeable. Column (3) shows 

                                                           
13 Histograms of the propensity scores for the pre- and post-policy period provide evidence that there is a common 

support for the groups in both periods. The histograms are not shown in the paper, but are available upon request. 
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treatment effects of 11.96 percentage points (p<0.01) when a one-year adjustment period after 

the policy change is considered.14 

The fixed effect DD estimates could be biased if individuals who are eligible to receive 

EITC benefits both before and after the policy change are more likely to benefit from income 

increases, which would be the case if their health were more susceptible to changes in income. I 

test for this potential bias in two ways. First, I re-estimate equation (1) with the main control 

variables as the outcomes. The results show that the policy change does not significantly affect 

observable characteristics.15 Second, I repeat the main analysis restricting the sample to 

individuals who were only eligible to receive EITC benefits during the pre-expansion period and 

find that the results remain consistent (see Section VIII). 

Panel B provides DD estimates without individual fixed effects, which allows testing for 

the effects of the policy with a larger sample size. The results again provide evidence that the 

increase in income increased health status of treated individuals. However, the magnitude of the 

effect is substantially smaller in comparison to the fixed effect estimate from Panel A. The 

differences in the size of the observed effects could either be the result from including fixed 

effects and/or the result of a change in the sample. Depending on the nature of the differences in 

the sample composition, the cross-sectional analysis could provide estimates that either upward 

or downward bias the results. If households with two or more children who are, on average, in 

                                                           
14 In additional models, I test for the effects of the policy on the likelihood of reporting fair or poor health. While 

finding negative effects, the estimates for the bottom two categories of health status are smaller in magnitude than 

the estimates for the top two health categories (reduction of 4.02 percentage points compared to an increase of 8.92 

percentage points), while also being imprecisely estimated. One reason for the relatively small finding could be that 

only 14.91 percent of treated individuals report being in the bottom two health categories prior to the policy change. 

Thus, while lacking statistical significance, the observed decline of 4.02 percentage points corresponds to a 26.96 

percent change, which is even larger than the change in the top two categories of health status.  
15 The policy change has no statistically significant effect on gender, race, marital status and education. These results 

are not shown in the paper, but are available upon request. 
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better health enter the sample after 1995 compared to than those with two children prior to the 

policy changes, this would downward bias the results.  

To test whether the differences between the estimates in Panel A and B are driven by the 

inclusion of individual fixed effects or potential changes in the sample composition, I provide 

treatment effects that are obtained from estimating a standard DD equation without individual 

fixed effect (equation 2), while using the smaller fixed effect sample from Panel A. The results in 

Panel C are close to the fixed effect estimates, which provides evidence that the change in the 

sample is driving the difference between the two prior models. The large differences in the 

estimates between Panel A and B suggests that changes in the composition of the sample might 

bias the results when estimating cross-sectional models. Given that the fixed effect analysis in 

Panel A can account for this, I believe that the estimates in Panel A are most relevant for 

informing policy. 

Figures A4 in the Appendix presents annual treatment effects for the effect of the policy 

change for both the FE and the non-FE sample, respectively. Consistent with the parallel trends 

assumption of the DD model, the graphs show that the treatment effects are very small in the pre-

treatment years of the study. For both samples, I find that treatment effects after the policy 

change are largest in the last three years (1999, 2001 and 2003), which confirms the presence of 

an adjustment period before health improvements are observable.  

DDD Estimation 

The previous estimates remain unbiased if similar health trends would have occurred for 

individuals in both the treatment and control groups in the absence of the policy change. Figure 2 

provides suggestive evidence supporting this assumption by showing that trends in health status 

were almost identical for the two groups during the three years before the policy implementation 
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(1993-1995). To further account for potential differences in health trends between households 

with two or more children and those with one child, I additionally estimate Difference-in-

Difference-in-Differences (DDD) models, which include heads of households with children who 

are not eligible to receive EITC benefits as an additional comparison group. 

DDD estimates for the impact of the policy change on health are presented in Table 3. 

The fixed effect models in Panel A are slightly larger in magnitude than the fixed effect DD 

estimates in Table 2, again providing evidence that additional income significantly improves the 

health status of heads of households benefiting from the EITC expansion. Consistent with the 

main DD results, the estimates obtained when excluding individual fixed effects are smaller. 

Again, the differences in the magnitudes of the effects appear to be driven by changes in the 

sample rather than by differences in the estimation technique. Overall, the results in Table 3 

remove concerns that the main DD effects might be biased due to different trends in health status 

between the treatment and control group. 

MECHANISMS 

After having previously established the presence of positive health impacts as a result of 

experiencing increases in income through the EITC expansion, this section examines potential 

channels explaining the observed positive link between income and health. The two mechanisms 

that are investigated are changes in weekly food expenditures and in insurance coverage. These 

mechanisms are chosen due to the availability in the data. While it appears reasonable that both 

these channels likely play a role underlying the link between the EITC and health outcomes, 

other factors such as changes in health behaviors or financial stress could furthermore explain the 

findings to some extent and should be examined in future work. 

Food Expenditures 
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A potential mechanism that could explain the existence of a positive relationship between 

the EITC and health is the intake of better nutrition following increased earnings. Previous work 

on the EITC shows that receiving benefits positively affects consumption of relatively healthy 

food items like fresh fruit, vegetables, meat, poultry, and dairy products, while reducing 

consumption of processed fruit and vegetables (McGranahan and Schanzenbach, 2013). To 

examine the role of food expenditures, I test whether the policy change altered the total amount 

of money households spend on food per week as well as expenditures on food eaten at home and 

on food eaten away from home. Despite the fact that the data does not provide information on the 

quality of food being purchased, I believe that the total amount of money spent on food can 

indicate whether nutrition plays a role in explaining the observed health improvements. 

Table 4 presents DD estimates with individual fixed effects. The results in Panel A 

provide evidence that treated households increase their total weekly food expenditures following 

the expansion of the EITC. The baseline estimate suggests that the policy change increases food 

expenditures by $15.95 per week (p<0.05). Similar to the results for health status, the effects 

become larger when allowing the policy to adjust for one year after its implementation. The 

estimates correspond to changes of between 17 and 25.6 percent compared to pre-treatment 

expenditures on food. It is interesting to note that these percent changes are very similar to those 

observed for health status in Table 2. The estimates in Panel B show that the majority of this 

increase is driven by changes in expenditures on food eaten at home. Given the magnitude of the 

findings in Table 4, the results provide suggestive evidence that food expenditures serve as a 

channel underlying the positive relationship between income and health. 

Health Insurance 
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Previous work has established that health insurance coverage is capable of improving the 

health outcomes of lower-income families (Levy and Meltzer, 2008). Similar to Baughman 

(2005) and Hoynes et al. (2015), this section examines whether an expansion in the EITC 

increases health insurance coverage of financially affected households. Moreover, the March 

CPS data allows testing for differences in specific types of insurance. The dependent variables 

for the four separate specifications are indicators of whether a household is covered by: 1) Any 

insurance; 2) Private insurance; 3) Public insurance; or 4) Medicaid/SCHIP.16  

Table 5 presents the DD and DDD estimates for the effects of the EITC expansion on health 

insurance coverage. The DD model shows that treated households are 1.21 percentage points 

more likely to have any type of insurance compared to those forming the control group following 

the law change (p<0.01). Columns (2) shows that this increase is entirely driven by increases in 

private insurance coverage, while columns (3) and (4) show that the expansion had small 

negative effects on public coverage. The DDD findings confirm that the policy change increased 

the likelihood with which individuals had any coverage and private insurance, even when 

accounting for potential differential trends between household with one or more children. The 

HITC, which was available during two of the four pre-treatment years of this analysis, did not 

have different eligibility requirement between households with one or at least two children and 

should therefore not affect the estimates. In an additional model that excludes the years 1992 and 

1993, I find that the results remain unchanged. This confirms that the observed treatment effects 

are not driven by the HITC.17 

                                                           
16 The category Medicaid/SCHIP includes all types of public insurance coverages from category 3) excluding 

Medicare and military insurance. Due to the magnitude of welfare reforms that were implemented during the late 

1990s, all models include controls for the state-specific characteristics shown in the Appendix. 
17 These additional findings are not shown in the paper but are available upon request. 
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Given the assumption that private insurance provides better services than public 

coverage, this finding provides evidence that health insurance can be viewed as a potential 

channel underlying the link between increases in income and improved health outcomes. The 

observed positive effect of expanding EITC on private health insurance coverage is smaller in 

magnitude than estimates by Hoynes et al. (2015), who find a 3.6 percentage point increase in 

private insurance. Unlike my result, however, Hoynes et al. (2015) do not find evidence that 

treated household are more likely to have any coverage since the authors find statistically 

significant declines in Medicaid that offset the increases in private coverage. 

One disadvantage of the analysis is that the CPS data only began providing information 

on whether respondents purchased their own insurance coverage or whether it is sponsored by 

their employers starting in 1996, which could strengthens the case that health insurance is a 

mechanism for the link between income and health. Nevertheless, previous work has shown that 

income affects the likelihood with which workers are covered by employer-sponsored insurance. 

Cutler (2003) shows that the costs for enrolling in employer-provided insurance plans are $350 

for an individual and $1,500 for a family during the late 1990s, which is twice as much as the 

cost in the late 1980s. Furthermore, the paper shows that these increased costs were the main 

reason for why workers did not take up offered insurance plans.  

The results in this section provide evidence for the role of food expenditures and health 

insurance coverage in explaining the observed health improvements following increases in 

income. However, it should be considered that these two factors are by no means the only two 

potential mechanisms. Other aspects, such as health behaviors and financial stress, are likely to 

also impact the association and should be examined in future work. The availability of data 

regarding the quality of food that individuals consume could furthermore strengthen the evidence 



26 
 

suggesting that nutrition explains parts of the improved health outcomes following increases in 

income. 

ROBUSTNESS CHECKS 

In order to further test for the validity of the main results of the study, estimates for five 

additional robustness checks are presented in Table 6. First, I use the amounts of predicted EITC 

dollars that are obtained from the tax simulator in order to check whether health effects as a 

result of the expansion were larger for individuals who received higher EITC benefits. The 

results in Panel A indicate that the effect of additional earnings on health status is substantially 

stronger for treated individuals who received larger EITC payments (p<0.05). This finding 

provides additional evidence for the positive link between income and health.18 

In Panel B, I use family income to identify where household in sample are on the EITC 

schedule and to test whether the effects on health differ across the phase-in, the plateau and the 

phase-out region. Previous research on the program has established that households in the phase-

in part of the schedule increase their employment on the extensive margin following changes to 

the EITC (Eissa and Liebman, 1996; Eissa et al., 2008; Meyer, 2010). On the other hand, earlier 

work has shown that household in the middle of the schedule receiving something close to a pure 

income effect because of little to no change in the number of hours worked (Athreya et al., 2010; 

Gunter, 2013). The estimates in Panel B show that individuals in the plateau phase experienced 

the largest improvements in health status (p<0.10), while the effects are smaller in magnitude 

and imprecisely estimated in both the phase-in and phase-out part of the schedule. Again, the 

                                                           
18 In an additional specification, I test for the effect of annual changes in predicted EITC benefits on health status. 

While the estimates suggests that higher increases in EITC have positive health effects, they are imprecisely 

estimated. One reason for this could be that overall there is relatively small variation in EITC payments to the two 

groups (on average $113 per year for the entire sample period), with substantial changes only occurring around the 

time of the EITC expansion.  
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findings provide additional evidence that the improvements in health following the EITC 

expansion, which are shown in the main analysis, are the result of increases in income.  

Panel C presents estimates from the semi-parametric DD model, which was introduced 

by Abadie (2005). The results are consistent with the main estimates shown in Table 2, with the 

observed effects being larger in magnitude. The policy change is shown to increase the 

likelihood of reporting excellent or very good health by 11.54 (p<0.01). The similarity of these 

results with the main DD estimates suggests that the treatment effects on the treated remain 

consistent when relaxing the assumption of a linear relationship between income and health and 

imposing the same distribution of covariates for both the treatment and the control group. A 

potential explanation for the small differences in the magnitudes between the parametric and 

semi-parametric DD estimates could be that observable characteristics impact the results and 

whether one controls for them in a parametric or in a semi-parametric way changes the DD 

estimates. 

The main individual fixed effects DD estimates of this study (Table 2, Panel A) are 

obtained by sampling individuals who are, based on the TAXSIM simulations, eligible to receive 

EITC benefits throughout the sample period. In Panel D, I relax this restriction and include only 

those heads of households who were eligible to receive EITC benefits in all periods during the 

pre-treatment period (1990-1995). This allows me to use a larger sample size (N=3,549) and 

removes any concerns about changes in the composition of the sample following the policy 

expansion. While the magnitude of the treatment effect is slightly smaller than in the main 

model, the DD estimate again suggests that the policy change increases the likelihood of being in 

excellent or very good health by 8.55 percentage points (p<0.05). While this sample restriction 

might include individuals who were not actually receiving the increased EITC benefits, the 
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individuals forming the treatment group are those who were targeted by the policy change: low-

income working households with two or more children. Thus, the consistency of the estimate 

provides further evidence for the positive effects of the policy on self-reported health. 

In an additional robustness test, I look at the impact of the policy for all individuals 

below certain income thresholds. Given that these thresholds remain constant over time, 

irrespective of whether an individual claims EITC benefits or not, this specification can account 

for the potential endogeneity of the sample selection. Panel E shows that the estimates obtained 

using three different income cutoffs ($20,000, $25,000 and $30,000) provide further evidence 

that the expansion of the EITC significantly improved self-reported health of families with two 

or more children. 

Next, I conduct a falsification test that compares changes in health status between the two 

groups that are equally affected by the expansion. Eligible heads of households with at least three 

children form the treatment group, whereas the control group consists of eligible heads of 

households with two children.19 Figure A5 in the Appendix justifies the validity of this 

falsification test by confirming that EITC credits evolved identically for both groups throughout 

the period of study. Consistent with the claim that the previously observed health improvements 

are a result of increases in income, the falsification test finds small and statistically insignificant 

differences the effect of the policy on health status between the two groups (Panel F). 

In Panel G, I estimate an additional specification that accounts for the potential issue of 

reverse causality, which would exist when health status predicts the number of children living in 

a household and would bias the results. One example of this is if one-child families with health 

conditions in the pre-treatment period decide not to have a second child and are therefore unable 

                                                           
19 Differences in EITC benefits between eligible households with two and more than three children were introduced 

in later years, not during the period of this study. 
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to benefit from the program expansion. In order to test for the presence of this issue, I exclude 

individuals who report suffering from limiting health conditions from the analysis. The estimates 

from this model are larger in magnitude than the main DD estimates in Table 2 (p<0.05), which 

suggests that reverse causality is not influencing the estimates. 

DISCUSSION AND CONCLUSION 

The findings of this study advance the literature on the relationship between income and 

health by providing evidence for the protective health effects of exogenous increases of income 

to vulnerable parts of the population. When examining potential explanations for the positive 

health impacts of additional income, the paper finds that increased spending on food and higher 

take-up rates of private health insurance can serve as mechanisms. It would be interesting for 

future work to examine the short- and long-term effects of similar policies on health outcomes of 

children living in directly affected households. Since it appears likely that income affects health 

in several ways, a further examination of other potential channels such as the role of health-

related behaviors, health care usage, health expenditures, and stress should be conducted to better 

understand the link between income and health. 

Given the fact that the EITC has become the most important cash transfer program in the 

United States, learning more about the program’s impact on the health of individuals should be 

important to policymakers. The analysis in this study provides additional evidence for the 

presence of health benefits related to the EITC. The estimates for the positive health effects for 

adults are consistent with findings by Hoynes et al. (2015), and Evans and Garthwaite (2014). 

Recent work on the tax credit suggests that further program expansions could help reduce 

existing health inequalities (Fletcher and Wolfe, 2014). Based on the success of earlier policy 

changes, other researchers have proposed that the program should be expanded for both families 
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with one child as well as for childless families (Hoynes, 2014; Marr et al., 2013). This study 

shows that the health benefits are largest for people in the plateau phase of the EITC schedule, 

which has been shown to provide pure income effects (Athreya et al., 2010; Gunter, 2013). This 

indicates that, if government policy provides cash transfers that are not conditional on earned 

income, the relevant effects on health status will correspond to the estimate show in Panel B of 

Table 6. 

The findings of this paper furthermore suggest that governmental regulations aimed at 

assisting lower income families are capable of providing health benefits. As proposed by 

Berkman et al. (2014), formal analyses of the cost-benefit trade-offs of such policy interventions 

should incorporate both financial and population health benefits. A better understanding of the 

potentially unintended health benefits of welfare assistance programs could provide additional 

arguments in favor of certain policy adaptions. Findings in this area of research could help 

predict the effect of the current development towards mandated health insurance as well as with 

changes in federal- and state-level minimum wages, which have been discussed intensely by 

politicians in recent years. 

REFERENCES 

Abadie, A. (2005). Semiparametric Difference-in-Differences Estimators. Review of Economic 

Studies 72: 1-19. 

Adda, J., J. Banks, J., and H.-M. von Gaudecker. (2009). The Impact of Income Shocks on 

Health: Evidence from Cohort Data. Journal of the European Association 7 (6): 1361-99. 

Athreya, K. B., D. Reilly, and N.B. Simpson (2010). Earned Income Tax Credit Recipients: 

Income, Marginal Tax Rates, Wealth, and Credit Constraints. Economic Quarterly 96 (3): 

229-258. 

Averett, S., and Y. Wang. (2013). The Effects of Earned Income Tax Credit Payment Expansion 

on Maternal Smoking. Health Economics 22: 1344-1359. 



31 
 

Averett, S., and Y. Wang. (2016). Effects of Higher EITC Payments on Children’s Health, 

Quality of Home Environment, and Noncognitive Skills. Public Finance Review. 

Available online at: https://doi.org/10.1177/1091142116654965 (accessed on Feb. 6, 

2017). 

Baughman, R. A. and Dickert-Conlin, S. (2009). The Earned Income Tax Credit and Fertility. 

Journal of Population Economics 22 (3): 537-563. 

Baughman, R. A. (2005). Evaluating the Impact of the Earned Income Tax Credit on Health 

Insurance Coverage. National Tax Journal 58 (4): 665-684. 

Berkman, L. F., I. Kawachi, and M. M. Glymour. (2014). Social Epidemiology. New York, NY: 

Oxford University Press, Second Edition. 

Bitler, M. P., J. B. Gelbach, and H. W. Hoynes. (2005). Welfare Reform and Health. Journal of 

Human Resources 40 (2): 309-334. 

Card, D., C. Dobkin, and N. Maestas. (2009). Does Medicare Save Lives? Quarterly Journal of 

Economics 124 (2): 597-636. 

Case, A., D. Lubotsky, and C. Paxson, (2002). Economic Status and Health in Childhood: The 

Origins of the Gradient. American Economic Review 92 (5):1308-1334. 

Cebi, M., Woodbury, S. A. (2009). Health Insurance Tax Credits and Health Insurance Coverage 

of Low-Earning Single Mothers. Employment Research 16 (2): 1-3. 

Cebi, M., and S. A. Woodbury. (2014). Health Insurance Tax Credits, the Earned Income Tax 

Credit, and Health Insurance Coverage of Single Mothers. Health Economics 23: 501-

515. 

Currie, J., and J. Gruber. (1996a). Health Insurance Eligibility, Utilization of Medical Care, and 

Child Health. Quarterly Journal of Economics 111 (2): 431-466. 

_____. (1996b). Saving Babies: The Efficacy and Cost of Recent Changes in the Medicaid 

Eligibility of Pregnant Women. Journal of Political Economy 106 (6): 1263–1296. 

Currie, A., M. A. Shield, and S. W. Price, (2007). The Child Health/Family Income Gradient: 

Evidence from England. Journal of Health Economics 26: 213-232. 

Currie, J., and M. Stabile. (2003). Socioeconomic Status and Child Health: Why is the 

Relationship Stronger for Older Children? American Economic Review 93 (5): 1813-

1823. 



32 
 

Cutler, D. M. (2003). Employee Costs and the Decline in Health Insurance Coverage. In 

Frontiers in Health Policy Research 6. Cambridge, MA: MIT Press. 

Cutler, D. M., and A. Lleras-Muney. (2006). Education and Health: Evaluating Theories and 

Evidence. NBER Working Papers 12352, National Bureau of Economic Research, Inc. 

Dahl, G. B., and L. Lochner. (2012). The Impact of Family Income on Child Achievement: 

Evidence from the Earned Income Tax Credit. American Economic Journal, 102 (5): 

1927-1956. 

Deaton, A. S., and C. H. Paxson. (1998). Aging and Inequality in Income and Health. American 

Economic Review 88 (2): 248-253. 

Deaton, A. S. (2002). Policy Implications of the Gradient of Health and Wealth. Health Affairs 

21: 13-30. 

Dickert-Conlin, S., and S. Houser. (2002) EITC and Marriage. National Tax Journal 55 (1): 25-

40.  

Dowd, T., Horowitz, J. B. (2011). Income Mobility and the Earned Income Tax Credit: Short-

Term Safety Net or Long-Term Income Support. Public Finance Review 39(5): 432-436. 

Eissa, N., and J. B. Liebman. (1996). Labor Supply Response to the Earned Income Tax Credit. 

Quarterly Journal of Economics 111(2): 605-37. 

Eissa, N., H. J. Kleven, and C. T. Kreiner. (2008). Evaluation of Four Tax Reforms in the United 

States: Labor Supply and Welfare Effects for Single Mothers. Journal of Public 

Economics 92 (3-4): 795-816.  

Ellwood, D. T. (2000). The Impact of the Earned Income Tax Credit and Social Policy Reform 

on Work, Marriage, and Living Arrangements. National Tax Journal 53 (4): 1063-1105. 

Evans, W. N., and C. Garthwaite. (2014). Giving Mom a Break: The Impact of Higher EITC 

Payments on Maternal Health. American Economic Journal: Economic Policy 6 (2): 258-

290. 

Feenberg, D, and E. Coutts. (1993). An Introduction to the TAXSIM Model. Journal of Policy 

Analysis and Management 12 (1): 189–94. 

Fletcher, J., and B. Wolfe. (2014). Increasing Our Understanding of the Health-Income Gradient 

in Children. Health Economics 23: 473-486. 



33 
 

Frijters, P., J. P. Haisken-DeNew, and M. Shields. (2005). The Causal Effect of Income on 

Health: Evidence from German Reunification. Journal of Health Economics 24: 997-

1017. 

Gruber, J., and K. I. Simon. (2007). Crowd-Out Ten Years Later: Have Recent Public Insurance 

Expansions Crowded Out Private Health Insurance? Journal of Health Economics 27: 

201-227. 

Gunter, S. (2013). State Earned Income Tax Credits and Participation in Regular and Informal 

Work. National Tax Journal 66 (1): 33-62. 

Henry, J. P. (1982). The Relation of Social to Biological Processes in Disease. Social Science 

and Medicine 16: 369-380. 

Hotz, J. V., and J. K. Scholz. (2003). The Earned Income Tax Credit. In Means-Tested Transfer 

Programs in the United States, R. Moffitt, ed.. Chicago, IL: University of Chicago Press 

and the NBER, 141-197. 

Hoynes, H. W. (2014). Proposal 11: Building on the Success of the Earned Income Tax Credit. 

The Hamilton Project: Policies to Address Poverty in America: 1-12. 

Hoynes, H. W., D. L. Miller, and D. Simon. (2015). Income, the Earned Income Tax Credit, and 

Infant Health. American Economic Journal: Economic Policy 7 (1): 172-211. 

Hoynes, H. W., Patel, A. J. (2015). Effective Policy for Reducing Inequality? The Earned 

Income Tax Credit and the Distribution of Income. NBER Working Papers 21340. 

Idler, E. L., and Y. Benyamini. (1997). Self-rated Health and Mortality: A Review of Twenty-

Seven Community Studies. Journal of Health and Social Behavior 38 (March): 21-37. 

Internal Revenue Service (2002). Participation in the Earned Income Tax Credit Program for Tax 

Year 1996. Washington, DC: Internal Revenue Service. 

Khanam, R., H. S. Nghiem, and L. B. Connelly. (2009). Child Health and the Income Gradient: 

Evidence from Australia. Journal of Health Economics 28(4): 805-817. 

Kuehnle, D. (2014). The Causal Effect of Family Income on Child Health in the U.K. Journal of 

Health Economics 36: 137-150. 

Larrimore, J. (2011). Does a Higher Income Have Positive Health Effects? Using the Earned 

Income Tax Credit to Explore the Income-Health Gradient. Milbank Quarterly 89 (4): 

694-727. 



34 
 

Levy, H., and D. Meltzer. (2008). The Impact of Health Insurance on Health. Annual Review of 

Public Health 29: 399-409. 

Lindahl, M. (2005). Estimating the Effect of Income on Health and Mortality Using Lottery 

Prizes as an Exogenous Source of Variation in Income. Journal of Human Resources, 

University of Wisconsin Press, 40(1): 144-168. 

Marr, C., K. Ruffini, and C.-C. Huang. (2014). Strengthening the EITC for Childless Workers 

Would Promote Work and Reduce Poverty. Washington, D.C.: Center on Budget and 

Policy Priorities. http://www.cbpp.org/cms/?fa=view&id=3991. 

McGranahan, L., and D. W. Schanzenbach. (2013). The Earned Income Tax Credit and Food 

Consumption Patterns. Federal Reserve Bank of Chicago Working Paper 2013-2014. 

Meyer, B. D. (2010). The Effects of the Earned Income Tax Credit and Recent Reforms. Tax 

Policy and the Economy 24: 153-180. 

Meyer, B. D. (2002). Labor Supply at the Extensive and Intensive Margins: The EITC, Welfare, 

and Hours Worked. American Economic Review 92: 373-379. 

Meyer, B. D., and D. T. Rosenbaum. (2001). Welfare, the Earned Income Tax Credit, and the 

Labor Supply of Single Mothers. Quarterly Journal of Economics 116 (3): 1063-1114. 

Miller, A. R., and L. Zhang. (2009). The Effects of Welfare Reform on the Academic 

Performance of Children in Low-Income Households. Journal of Policy Analysis and 

Management 28 (4): 577-599. 

Neumark, D., and W. Wascher. (2001). Using the EITC to Help Poor Families: New Evidence 

and a Comparison with the Minimum Wage. National Tax Journal 54 (2): 281-317. 

Panel Study of Income Dynamics, Public Use Dataset. (2013). Produced and distributed by the 

Survey Research Center, Institute for Social Research, University of Michigan, Ann 

Arbor, MI. 

Propper, C., J. Rigg, and S. Burgess. (2007). Child Health: Evidence on the Roles of Family 

Income and Maternal Mental Health from a U.K. Birth Cohort. Health Economics 16: 

1245-1269. 

Reinhold, S., and H. Jürges. (2012). Parental Income and Child Health in Germany. Health 

Economics 21 (5): 562-579. 



35 
 

Schoeni, R. F., and R. M. Blank. (2000). What Has Welfare Reform Accomplished? Impacts on 

Welfare Participation, Employment, Income, Poverty, and Family Structure. RAND 

Labor and Population Program. Working Paper Series 00-02. 

Scholz, J. K. (1994). The Earned Income Tax Credit: Participation, Compliance, and Anti-

Poverty Effectiveness. National Tax Journal 47 (1): 59-81. 

Short, K. (2014). “The Research Supplemental Poverty Measure: 2013.” Current Population 

Reports P60-251. U.S. Census Bureau. 

Smith, J. P. (1999). Healthy Bodies and Thick Wallets: The Dual Relation between Health and 

Economic Status. Journal of Economic Perspectives 12 (2): 145-166. 

Sterling, P., and J. Eyer. (1981). Biological Basis of Stress-related Mortality. Social Science and 

Medicine 15E (3): 42. 

Tax Credit for Working Families. http://www.taxcreditsforworkingfamilies.org/earned-income-

tax-credit/states-with-eitcs/. 

U.S. Government Accountability Office (1994). Tax Administration: Health Insurance Tax 

Credit Participation Rate Was Low. GAO/GGD-94-99. 

http://www.gao.gov/assets/220/219680.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



36 
 

FIGURE 1 

The Size of EITC Credits for Eligible Households (PSID Data) 

 
Figure 1 shows the average amounts of EITC which individuals from both groups are eligible to receive benefits  

based on the TAXSIM simulations. 

 

FIGURE 2 

Share of Eligible Heads of Households in Excellent/Very Good Health 

 
Figure 2 shows the average share of individuals in both groups who report either excellent or very good health throughout the 

sample period. 
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TABLE 1 

Descriptive Statistics for Eligible Heads of Households (PSID) 

Variable FE Sample Non-FE Sample 
 1 Child 2+ Children 1 Child 2+ Children 
      

Size of EITC Payments     
 

1990-1995 $842.92  $832.82  $784.71  $824.67  

 (513.35) (641.57) (496.12) (584.92) 

1996-2003 $1,147.39  $1,942.48  $1,393.23  $2,115.36  

 (859.38) (1,200.59) (779.02) (1,217.26) 

     
 

Average Age 37.48 35.24 35.97 35.25 

 (8.31) (7.13) (11.23) (8.45) 

     
 

% Male 0.324 0.408 0.502 0.555 

 (0.468) (0.492) (0.500) (0.497) 

      

% Black 0.641 0.653 0.431 0.441 

 (0.480) (0.476) (0.495) (0.497) 

      

% Married 0.246 0.365 0.366 0.459 

 (0.431) (0.482) (0.482) (0.498) 

      

Family Income $20,686.71  $21,048.69  21,600.88 $21,749.26  

 (27,048.90) (27,584.54) (14,360.55) (14,941.17) 

     
 

% Excellent/Very Good Health 0.396 0.462 0.482 0.485 

 (0.490) (0.499) (0.500) (0.500) 

      

% Fair/Poor Health 0.191 0.140 0.176 0.167 

 (0.393) (0.347) (0.380) (0.373) 

      

% Health Limitation 0.141 0.118 0.148 0.130 

 (0.348) (0.323) (0.355) (0.336) 

      

Observations 618 1,340 5,760 9,429 

Total Observations 1,958 15,189 
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TABLE 2 

DD Estimates for the Effects of EITC Expansion on Health Status 

 Excellent / Very Good Health 

  (1) (2) (3) 

 Panel A: DD with individual fixed effects 

    

Policy Effect   0.0892**   0.0863**   0.1086** 

 (0.0423) (0.0428) (0.0462) 

    

Change from Pre-Period 20.02% 19.37% 24.38% 

    

Additional State Characteristics  x  

1-Year Adjustment Period   x 

N 1,958 1,958 1,780 
 Panel B: DD no individual fixed effects 

    

Policy Effect   0.0375*   0.0408*   0.0474* 

 (0.0203) (0.0207) (0.0250) 

    

Change from Pre-Period 7.98% 8.68% 10.09% 

    

Additional State Characteristics  x  

1-Year Adjustment Period   x 

N 15,189 14,314 13,329 
 Panel C: DD no individual fixed effects (FE sample) 
    

Policy Effect 0.0831 0.0793 0.0922 

 (0.0627) (0.0657) (0.0681) 
    

Change from Pre-Period 18.65% 17.80% 20.69% 
    

Additional State Characteristics  x  

1-Year Adjustment Period   x 

N 1,958 1,958 1,780 

Robust standard errors, clustered by states, are shown in parentheses. All models control for age, gender, race, marital  

status as well as the number of people living in the household. Furthermore, state and year fixed effects are controlled for.  

The additional state characteristics include average annual state unemployment rates, state-level AFDC eligibility  

requirements (for a family of three), the presence and timing of AFDC waivers and time limits on receiving welfare, the  

type of sanctions as well as whether the state expanded Medicaid coverage and implemented state-level EITC benefits.  
* p< 0.10, ** p< 0.05, *** p < 0.01. 
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TABLE 3 

DDD Estimates for the Effects of EITC Expansion on Health Status 

 Excellent / Very Good Health 
 (1) (2) (3) 

  Panel A: DDD with individual fixed effects 

    

Policy Effect   0.0994**   0.1000**    0.1163*** 

 (0.0404) (0.0404) (0.0403) 

    

Change from Pre-Period 22.32% 22.45% 26.11% 

    

Additional State Characteristics  x  

1-Year Adjustment Period   x 

N 97,277 96,821 87,663 
 Panel B: DDD no individual fixed effects 

    

Policy Effect   0.0321*   0.0358*   0.0431* 

 (0.0189) (0.0159) (0.0230) 

    

Change from Pre-Period 21.71% 21.62% 26.20% 

    

Additional State Characteristics  x  

1-Year Adjustment Period   x 

N 221,735 212,045 203,546 
 Panel C: DDD no individual fixed effects (FE sample) 
    

Policy Effect   0.1279**   0.1235**   0.1379** 

 (0.0501) (0.0503) (0.0548) 
    

Change from Pre-Period 28.72% 27.73% 30.96% 
    

Additional State Characteristics  x  

1-Year Adjustment Period   x 

N 97,277 96,821 87,663 

 

Robust standard errors, clustered by states, are shown in parentheses. All models control for age, gender, race, marital  

status as well as the number of people living in the household. Furthermore, state and year fixed effects are controlled for.  
* p< 0.10, ** p< 0.05, *** p < 0.01. 
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TABLE 4 

DD Estimates for the Effects of EITC Expansion on Food Expenditures 

  (1) (2) (3) 
    

Panel A: Total Food Expenditures     15.95**    13.33*     20.09** 
 (7.74) (7.48) (8.84) 
    

Change from Pre-Period 20.34% 17.00% 25.62% 
    

    

    

Panel B: Expenditures on Food Eaten at Home    10.75**    11.72**    14.51** 
 (5.29) (5.32) (5.93) 
    

Change from Pre-Period 17.85% 19.46% 24.09% 
    

    

Panel C: Expenditures on Food Eaten Out 5.20 4.67 5.58 
 (4.91) (4.94) (5.75) 
    

Change from Pre-Period 28.56% 25.65% 30.64% 
    

Individual Fixed Effects x x x 

Additional State Characteristics  x  

1-Year Adjustment Period   x 

N 4,431 4,431 3,798 

 

Robust standard errors, clustered by states, are shown in parentheses. All models control for age, gender, race, marital  

status as well as the number of people living in the household. Furthermore, state and year fixed effects are controlled for.  
* p< 0.10, ** p< 0.05, *** p < 0.01. 
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TABLE 5 

Effects of EITC Expansion on Insurance Coverage 

  
Any 

Insurance 

Private 

Insurance 

Public 

Insurance 
Medicaid/SCHIP 

  (1) (2) (3) (4) 

     
DD Estimate   0.0121***    0.0139*** -0.0043 -0.0022 

 (0.0045) (0.0047) (0.0044) (0.0028) 

     
Change from Pre-Period 1.52% 1.97% -3.20% -2.55% 

     
N 143,454 143,454 143,454 143,454 

     

     
DDD Estimate    0.0239***    0.0122** 0.0020 0.0008 

 (0.0044) (0.0048) (0.0047) (0.0034) 

     
Change from Pre-Period 3.00% 1.73% 1.49% 0.93% 

     
N 447,725 447,725 447,725 447,725 

Robust standard errors, clustered by states, are shown in parentheses. All models control for age, gender, race, marital status as 

well as the number of people living in the household. Furthermore, state and year fixed effects are controlled for.  
* p< 0.10, ** p< 0.05, *** p < 0.01. 
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TABLE 6 

Robustness Checks 

 Excellent/Very Good Health N 

Panel A: Size of EITC Increase   

EITC increase at least $500    0.1568** 1,207 

 (0.0622)  
EITC increase less than $500 0.0545  753 

 (0.0627)  

   

Panel B: EITC Schedule   

Phase-In 0.0649 522 

 (0.0864)  

Plateau   0.1195* 984 

 (0.0692)  

Phase-Out 0.0595 1,032 

 (0.0569)  

   

Panel C: Semi-Parametric DD     0.1154*** 15,189 

 (0.0257)  

   

Panel D: FE sample only EITC in Pre-Period  0.0855** 3,549 

 (0.0392)  

   

Panel E: Income Threshold 

   

<$20,000     0.0587** 7,886 

 (0.0268)  

<$25,000       0.0796*** 10,215 

 (0.0241)  

<$30,000    0.0552** 12,569 

 (0.0220)  

   

Panel F: Falsification Test -0.0275 1,341 

 (0.0694)  

   

Panel G: Reverse Causality Test    0.1171** 1,714 

 (0.0465)  
Robust standard errors, clustered by states, are shown in parentheses. All models control for age, gender, race, marital status as 

well as the number of people living in the household. Furthermore, state and year fixed effects are controlled for.  
* p< 0.10, ** p< 0.05, *** p < 0.01. 

 
 

 
 


