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Abstract  

Background: More than 30 States have either expanded Medicaid or considering expansion. The 

coverage gains from this policy is well documented, however, the impacts of its increasing coverage 

on poverty disparity are unclear at national level. 

Method: American Community Survey (2012-2018) was used to examine the effects of Medicaid 

expansion (ME) on poverty disparity in insurance coverage for nonelderly adults in the United 

States. Differences-in-differences-in-differences design was used to analyze the trends in uninsured 

rates (UR) by different poverty levels: <138%, 138–400% and >400% federal poverty level (FPL). 

Results: Compared with UR in 2012, UR in 2018 decreased by 10.75%, 6.42%, and 1.11% for <138%, 

138-400%, and >400% FPL. From 2012-2018, >400% FPL group continuously had the lowest UR and 

<138% FPL group had the highest UR. Compared with ≥ 138% FPL groups, there 

was a 2.54% reduction in uninsured risk after ME among <138% FPL group in ME states versus 

control states. After eliminating the impact of the ACA market exchange premium 

subsidy, 3.18% decrease was estimated.  

Conclusion: Poverty disparity in UR improved with ME. However, <138% FPL population are still at a 

higher risk for being uninsured.  

Keyword: Medicaid expansion, poverty disparity, insurance coverage 
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Background 

Large disparities in health insurance coverage related to poverty have been a long-standing issue in 

the US health care system and a significant concern among policymakers and health care 

professionals. On one hand, studies have identified the differences in insurance coverage as an 

important determinant for disparities in access to care. On the other hand, health care access and 

insurance coverage could be major contributors to poverty disparities as people with low incomes 

may be less likely to have a consistent quality source of health care. Lack of access and availability 

to healthcare decreases one’s quality of life due to prolonged negative impacts of poverty, 

discrimination, and insurance status.1,2 Policies that reduce poverty disparities in health insurance 

coverage are likely to have a broader effect on economic inequality.3 Thus, it is imperative to 

examine the role of poverty disparity and its association with health care access and utilization to 

gain a deep understanding of the disparities in the healthcare sector.  

Implemented in 2014, evidence of the Affordable Care Act (ACA) showed a significant decrease in 

the uninsured rate from 18% to 12%.4 Health insurance expansion, both public and private, 

resulted in a net increase of 16.9 million people gaining coverage between 2013 and 2015, allowing 

millions of previously uninsured individuals to access and utilize health care.5 The Medicaid 

expansion provision and the ACA market exchange subsidy have contributed greatly to this sharp 

decrease. Medicaid expansion expanded the enrollment eligibility criteria for Medicaid to 138% 

Federal Poverty Level (FPL).6 Medicaid expansion led to gains in coverage for millions of low-

income adults in more than 30 states.7 After the debate on whether to expand Medicaid and 

weighing alternative approaches, such as using private insurance or increasing cost-sharing, more 
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states have implemented or at least considered implementation of Medicaid Expansion. Therefore, 

it is reasonable to expect that low-income individuals who historically have experienced lower 

coverage rates and suboptimal access to care, would benefit from expansion.8-10 The ACA market 

exchange subsidy eligibility is based on income: individuals have to earn at least 100% FPL (above 

138% FPL in states that have expanded Medicaid), but no more than 400% FPL. Thus, this premium 

subsidy increased access to insurance for those between 100-400% FPL.   

According to the Kaiser Family Foundation, in 2018, individuals under 200% FPL, accounted for 30% 

of the U.S. population.11 The large proportion of low income population indicated that 

understanding poverty disparity in insurance coverage and specifically, how expansion has 

impacted this disparity in insurance coverage, is necessary for crafting appropriate policies and 

narrowing long-standing disparities to gain equity in access and utilization of healthcare services. 

Therefore, this study aimed to document the changes in health insurance coverage for nonelderly 

US adults, aged 26-64, from 2012-2018 and evaluate the effects of Medicaid expansion on poverty 

disparities in health insurance coverage at the national level. 

Method 

This is a data analysis only study and used public-use data and was deemed waived from review by 

the Tulane University at institutional review board. 

Data 

Data analysis was based on repeated cross-sectional national population level data from the 2012 – 

2018 7‐year American Community Survey (ACS) Public Use Microdata Sample files (PUMS). Total 

https://www.healthinsurance.org/medicaid/
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sample size was 10,299,353 nonelderly adults. ACS is a very large survey, in terms of number of 

respondents who complete the survey, making it possible to obtain causal-effect estimates for 

narrowly defined subpopulations by FPL.12 PUMS are a sample of actual responses from the ACS 

and include most population and housing characteristics. This data source, with the flexibility to 

prepare customized tabulations, can be used for detailed research and analysis. Files have been de-

identified to protect the confidentiality of all individuals and households. Further, this survey 

includes information about economic, demographic, and other characteristics.   

This analysis did not include data prior to 2012 and excluded individuals less than 26 years old, as a 

provision of the ACA enables young adults to stay on their parents' insurance plans until 26 years of 

age. Without capturing effects of that provision, which have been well studied in previous research, 

our results excluded this potential confounding impact.13-16  

Equation 

This analysis employed triple-D linear probability regressions by comparing the outcome (health 

insurance coverage), before and after the intervention (implementation of Medicaid Expansion) for 

the treatment group (individuals under 138% FPL) and control group. The first regression was 

performed with the entire sample with the treatment group being those under 138% FPL and the 

control group being those with FPL above 138%. The second regression included those under 138% 

FPL as the treatment group and those above 400% FPL as the control group. Those with an FPL 

range from 138% to 400% were excluded in order to eliminate the ACA market exchange subsidy 

influence on insurance rate. The equation is as follows: 
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Equation 1 

(1) 𝑈𝑛𝑖𝑛𝑠𝑢𝑟𝑒𝑑𝑖𝑠𝑦 = 𝛽0 + 𝛽1𝐸𝑥𝑝𝑎𝑛𝑑𝑒𝑑𝑖𝑠𝑦 + 𝛽2𝛾𝑠𝑦 + 𝛽3𝛿𝑖𝑠+ 𝛽4𝜂𝑖𝑦 +𝛽5𝑃𝑜𝑣𝑒𝑟𝑡𝑦𝑖𝑠𝑦 + 𝛽6𝑆𝑡𝑎𝑡𝑒𝑖𝑦 +𝛽7𝑌𝑒𝑎𝑟𝑖𝑠 + 𝛽5𝑋𝑖𝑠𝑦 + 𝜀𝑖𝑠𝑦  

(2) 𝐸𝑥𝑝𝑎𝑛𝑑𝑒𝑑𝑖𝑠𝑦 = 𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑_𝐸𝑥𝑝𝑎𝑛𝑠𝑖𝑜𝑛𝑠𝑦 ∗ 𝑃𝑜𝑣𝑒𝑟𝑡𝑦𝑖𝑠𝑦 

Variables and Measures 

𝑈𝑛𝑖𝑛𝑠𝑢𝑟𝑒𝑑𝑖𝑠𝑦 was the outcome of the equation and examined by the question “whether the 

individual has any insurance coverage.” The outcome was transformed into a dichotomous variable 

where 1 means no health insurance and 0 means having any insurance.  

𝐸𝑥𝑝𝑎𝑛𝑑𝑒𝑑𝑖𝑠𝑦, as the coefficient of interest, is the interaction term that measured the individual 

level Medicaid expansion status. This variable was calculated by 𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑_𝐸𝑥𝑝𝑎𝑛𝑠𝑖𝑜𝑛𝑠𝑦 times 𝑃𝑜𝑣𝑒𝑟𝑡𝑦𝑖𝑠𝑦 . In the first regression, the coefficient of this variable reflected the impact Medicaid 

expansion had on insurance coverage between persons below 138% FPL (treatment group) and 

above 138% FPL (control group) in year 𝑖 and state 𝑠. In the second regression, the control group 

were the individuals above 400% FPL.  

𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑_𝐸𝑥𝑝𝑎𝑛𝑠𝑖𝑜𝑛𝑠𝑦 was the Medicaid expansion policy indicator variable, defined as a varying 

intensity variable from 0 to 1. When a state expanded Medicaid, then this variable equals 1, 

otherwise, it equals 0. Coverage under Medicaid expansion became effective January 1, 2014 in all 

states that adopted the policy except the following: Michigan (4/1/2014), New Hampshire 

(8/15/2014), Pennsylvania (1/1/2015), Indiana (2/1/2015), Alaska (9/1/2015), Montana (1/1/2016), 
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Louisiana (7/1/2016). For states that adopted the policy at the beginning of the year, time before 

this certain year was the pre-policy period and from this year to 2018 was the post-policy period. 

Some states adopted the policy in the middle of the year. In that case, the treatment was code as a 

portion of the year and then 1 in the following years. Specifically, the treatment for Michigan in 

2014 was 275/365; the treatment for New Hampshire in 2014 was 138/365; the treatment for 

Indiana in 2015 was 334/365; the treatment for Alaska in 2015 was 122/365; the treatment for 

Louisiana in 2016 was 184/365. Substantive Medicaid expansion policies prior to the state official 

implementation date of Medicaid expansion were not considered in the study. However, the prior 

Medicaid expansions in some states (IN, ME, TN, and WI) were quite limited with capped or closed 

enrollment. Policy in some states expanded Medicaid comprehensively prior to the ACA to both 

parents and childless adults (DE, DC, MA, NY, VT), which was turned out to be an equivalent of the 

ACA expansion. 

𝑃𝑜𝑣𝑒𝑟𝑡𝑦𝑖𝑠𝑦 , in the first regression, used 138% FPL as the cut-point, where 1 is the population 

below 138% FPL and 0 represents the population above 138% FPL (reference group). In the second 

regression, 1 represented those below 138% FPL and 0 represented those above 400% FPL 

(reference group). 

𝛾𝑠𝑦  was the interaction term for year and state. 𝛿𝑖𝑠 was the interaction term for whether the 

individual is under 138% FPL in a state. 𝜂𝑖𝑦  was the interaction term for whether the individual is 

under 138% FPL in a year (2012-2018).  𝑆𝑡𝑎𝑡𝑒𝑖𝑦 represented a variable for each state for each 

individual in a given year. 𝑌𝑒𝑎𝑟𝑖𝑠 represented the calendar year for each individual in a state. 𝑋𝑖𝑠𝑦  

was a vector of individual demographic and socioeconomic characteristics covariates derived based 
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on the Andersen behavioral model of health care utilization. The covariates included in our study 

can be categorized into 2 domains: (1) predisposing factors such as age, race/ethnicity, sex, and 

marital status, and (2) enabling factors which include education attainment, income measurement 

using federal poverty level, and employment status.17 These variables have been widely used in the 

literature to examine health care access and utilization.1,2,18,19  

The study population includes non-elderly adults aged 26-64. Age was measured as a categorical 

variable by dividing into 4 categories: 26-34, 35-44, 45-54 and 55-64. Sex was also a categorical 

variable, where 1 was male and 0 was female. Survey participants were asked to report their race 

(White, Black/African American, American Indian/Alaska Native, Asian, Native Hawaiian/other 

Pacific islander, or multiple race) and ethnicity (Hispanic/Latino: yes/no) separately. A 4-category 

race/ethnicity variable was coded as follows: participants reporting Hispanic/Latino ethnicity were 

considered Hispanic, regardless of race; all non-Hispanics were categorized as White, Black or other 

races. Thus, Whites were coded as 0, Blacks, Hispanics, and Others were coded as 1, 2 and 3, 

respectively. Marital status was categorized as married, widowed, divorced, and separated, and 

never married. Federal Poverty Level was constructed using two variables, family size and the 

adjusted family income in the past 12 months, based on each year’s poverty guideline threshold. 

Education was grouped by less than high school, High school graduate, GED, or alternative, and 

Bachelor's degree or higher. Current employment status was categorized as unemployed, 

employed, and not in the labor force.  
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Robustness checks were performed to test whether the Medicaid expansion had effect. This 

assumption was tested indirectly by estimating an event study model that interacts the treatment 

variables with the full set of fixed year effects. The regression takes the form: 

Equation 2 

𝑈𝑛𝑖𝑛𝑠𝑢𝑟𝑒𝑑𝑖𝑠𝑦 = 𝛽0 + 𝛽1𝑃𝑟𝑒2 ∗ 𝑃𝑜𝑣𝑒𝑟𝑡𝑦𝑦𝑡 + 𝛽3𝑆𝑎𝑚𝑒0 ∗ 𝑃𝑜𝑣𝑒𝑟𝑡𝑦𝑦𝑡 + 𝛽3𝑃𝑜𝑠𝑡1 ∗ 𝑃𝑜𝑣𝑒𝑟𝑡𝑦𝑦𝑡+ 𝛽4𝑃𝑜𝑠𝑡2 ∗ 𝑃𝑜𝑣𝑒𝑟𝑡𝑦𝑦𝑡 + 𝛽5𝛾𝑠𝑦+ 𝛽6𝛿𝑖𝑠+ 𝛽7𝜂𝑖𝑦+𝛽8𝑃𝑜𝑣𝑒𝑟𝑡𝑦𝑖𝑠𝑦 + 𝛽9𝑆𝑡𝑎𝑡𝑒𝑖𝑦 + 𝛽10𝑌𝑒𝑎𝑟𝑖𝑠 + 𝛽11𝑋𝑖𝑠𝑦 + 𝜀𝑖𝑠𝑦  

Placebo outcome on the probability of getting higher education was performed in the same 

regression as equation 1.  

Standard errors were clustered at the state level to account for state-level differences and serial 

autocorrelation. The 5-year PUMS files are multi-year combinations of the 1-year PUMS file with 

appropriate adjustments to the weights and inflation adjustment factors. Lastly, the data was 

weighted by the ACS survey weight and analyses were performed using SAS 9.4 and Stata 12.0.  

Results 

Figure 1 presents the trends in the uninsured rate from 2012 to 2018 by poverty level groups. The 

uninsured rates reduced significantly after the market exchange subsidy and implementation of 

Medicaid expansion for all poverty levels. Specifically, compared with the uninsured rates in 2012, 

the uninsured rates in 2018 decreased by 10.75, 6.42, and 1.11 percentage points for individuals 

under 138% FPL, between 138 – 400% FPL, and above 400% FPL, respectively. Although the 
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uninsured rate decreased for all groups, those under 138% FPL still have the highest uninsured 

rates. 

Table 1 presents the pre-policy period comparison on demographic and socioeconomic 

characteristics between states who adopted Medicaid expansion on January 1, 2014 with states 

who did not adopt the policy at that time. Chi-square tests for categorical variables and two sample 

t-test for continuous variables were performed on every variable in order to explore any 

differences between adopted and non-adopted states by year 2014. All characteristics except 

gender showed statistically significant differences among adopted states and non-adopted states 

before Medicaid expansion took effect.  

Table 2 displays the results of two regressions, each with a basic linear model and multivariate 

linear probability model with controlled covariates. For the first basic regression, those under 138% 

FPL versus those above 138% FPL, there was a 2.44 percentage point decrease in uninsured risk 

after expansion among those under 138% FPL in adopted states versus control states. Controlling 

for demographic and socioeconomic characteristics, there was a decrease of 2.54 percentage 

points in uninsured risk which almost doubled the uncontrolled model’s reduction. For the second 

regression comparing those under 138% FPL and above 400% FPL, the unadjusted model showed a 

decrease of 3.09 percentage points in the uninsured probability while the adjusted model showed a 

decrease of 3.19 percentage points. Results also indicated individuals under 138% FPL were still 

12.78 percentage points and even 19.77 percentage points more likely of being uninsured under 

expansion compared to those above 138% FPL and above 400% FPL, respectively. Further, as age 
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increased, the likelihood of being insured also increased. Among all race and ethnicities, compared 

with whites, Hispanics were the most unlikely to have insurance.  

Figure 2a and Figure 2b provide robustness estimates demonstrating that the parallel trend in the 

pre-policy period between the adopted states and the control states. The event study graphs also 

shown the conditional on controls, if Medicaid expansion had not occurred, changes on insurance 

coverage would not have been correlated with pre-treatment uninsured rates on the two 

regressions. The placebo outcome robustness check has insignificant results with p-values equal to 

0.634 for regression on under 138% FPL and above 138% FPL and 0.545 for regression on under 

138% FPL and above 400% FPL, respectively. With both regressions’ p-values greater than 0.05, this 

test showed that the Medicaid expansion did not have impact on the outcome which is unrelated 

to the policy. 

Discussion  

The main finding in this study demonstrated that trends in insurance coverage for each FPL group 

were decreased during 2012 to 2018. In all 7 years, the over 400% FPL group continuously had the 

lowest uninsured rate while the under 138% FPL group had the highest uninsured rate. For all FPL 

groups, the uninsured rates were reduced significantly after implementation of Medicaid 

expansion. In the triple-D analysis, both regressions showed that statistically significant uninsured 

risk reduction estimated due to Medicaid expansion. After eliminating the impact of the ACA 

market exchange premium subsidy, the reduction estimation even got higher. The study 

documented that a large increase in Medicaid eligibility was associated with a significant decrease 

in uninsured rate during the study period. We also found that the largest coverage gains from 
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expansion were those aged 55-64 years old, well-educated, and employed. For instance, the study 

estimates imply that individuals with bachelor’s degree or higher are 14.24% more likely to be 

uninsured compared with individuals who have less than a high school education. These finding 

may influence states' decisions with respect to Medicaid expansion. 

Studies have identified the beneficial effects of the Medicaid expansion on health insurance 

coverage among individuals with low socioeconomic status. However, the study still made novel 

contribution to the literature. The overall results of this study extend the literature in several ways. 

First, this paper contributes to the literature by presenting new evidence related to low income 

population under the impacts of expansion with a larger national level survey data and longer time 

frame. The results of our study further expand on the findings of a recent study by Griffith et al.20 

The investigators conducted analysis of survey data for the period 2011–15 from the Behavioral 

Risk Factor Surveillance System to assess the socioeconomic disparities in health care access. Their 

study found that health care access for people in lower socioeconomic strata had higher 

improvement in states that did expand eligibility for Medicaid under the ACA than states that did 

not. Socioeconomic disparities in health care access narrowed significantly under the ACA. The 

study by Griffith et al., and our study reached similar conclusions using comparable study design 

but in unrelated, population-based survey data. In addition to report the association between the 

Medicaid expansion and low income population insurance coverage, our study demonstrated a 

more precise estimation of this relationship by using varying intensity policy variable and 

eliminating the effect of parents’ health insurance coverage for young adults until 26 years old and 

the ACA premium subsidy. Sommers et al. also found increasing insurance coverage and health 

care utilizations by conducting a differences-in-differences analysis of survey data from November 
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2013 through December 2015 of US citizens ages 19 to 64 years with incomes below 138% of the 

federal poverty level in Kentucky, Arkansas, and Texas.21 Our study strengthened the poverty 

disparity was narrowed on insured rate conclusion with a national level public available data.  

Secondly, the triple-D estimate started with the time change in averages for the population under 

138%FPL in the expanded state and then nets out the change in means for the population under 

138%FPL in the control state and the change in means for the population over 138%FPL in the 

expanded state. This controlled for two types of potentially confounding trends: changes in 

insurance coverage of the population under 138%FPL across states (that would have nothing to do 

with the policy) and changes in health status of all people living in the expanded state (possibly due 

to other state policies that affect everyone’s insurance status, or state-specific changes in the 

economy that affect everyone’s insured rate). The triple-D design allowed us to estimate the casual 

impact of Medicaid expansion and contributed to an evidence-based policy decision-making 

process. 

Thirdly, this study assessed low-income populations regardless of race and ethnicity or disease 

conditions.1,2,22-28 Satcher and his colleagues examined the poor health access of the Black 

population and it gap between the Black and White.1 Zsembik and Fennell focused on the 

healthcare ethnic disparities among the different Latino groups.2 Although evidence showed that 

minority populations were more likely to be low-income, there are many low- income Whites who 

were not well-studied in these studies. Sabik et.al. and Choi’s group focused the policy effect on 

cancer care.25,26 Another group of researchers looked into the impact of Medicaid expansion on 

mental health.27,28 Plenty of other disease conditions were examined in this topic. While in this 
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study, low-income populations were defined by under 138% FPL in general populations. We 

assessed the policy effect across and get precise estimate to the general population. 

There are limitations in this study. The first is that, due to data availability, we were only able to 

estimate the effects up until 2018. Thus, some states, such as Louisiana, have a very short post-

policy period. Additionally, several states adopted after 2018 were unable to examine this effect. 

As future waves of data become available, it is worthwhile to revisit these estimates. Another 

limitation of this study is that detailed policy differences within each state were not considered. 

Some states have different eligibility criteria for Medicaid prior to the adoption of expansion. In 

other word, the policy effects varied in the adopted states due to the before-adoption eligibility 

criteria. Further study may examine these differences to get the unbiased policy effect.  

In this study, health insurance coverage improved substantially among populations with income 

less than 138% FPL. Medicaid expansion was found to have a significant impact on increasing 

insurance coverage for poorer populations. These findings are consistent with previous literature 

and reflect the achievement of Medicaid expansion’s goal, making healthcare accessible for low-

income populations. However, individuals under 138% FPL are still more likely to be uninsured. 

There is still a long way to go to achieve healthcare equity, and healthcare professionals and policy 

makers should continue to advocate for increased coverage for low-income populations.  

Conclusion 

In this study, health insurance coverage improved more substantially among populations with 

income less than 138% FPL. And Medicaid expansion was found statistically significant impact on 
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increasing insurance coverage for poorer population. These findings are consisting with Chen’s study 

and reflected the achievement of the Medicaid expansion’s goal, making healthcare accessible for 

poor population. However, people under 138% FPL are still more likely of being uninsured. To achieve 

the goal of healthcare equity, there is still a long way to go. Health professionals and policy makers 

should contribute more on getting low-income population access to health care. 
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Uninsured rate trends from 2012 to 2018 by poverty level
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