
ABSTRACT 

CAMILLERI, SUSAN ESTHER. Three Papers on the Affordable Care Act (Under the 
direction of Drs. Jeffrey C. Diebold and G. David Garson). 
 

This dissertation includes three separate studies examining various effects of the 

Affordable Care Act (ACA), which as signed into law by President Obama in 2010. The first 

two papers focus on the effect of the ACA Medicaid expansion, which went into effect in 

2014, on hospital-level outcomes. The first analysis exploits the natural experiment provided 

by the ACA Medicaid expansion and provides strong evidence that the Medicaid expansion 

significantly reduced hospital level of uncompensated care. Building on these results, the 

second study uses an instrumental variables approach to examine the effect of the exogenous 

reduction in uncompensated care caused by the Medicaid expansion on hospital quality 

outcomes. The findings suggest an inverse relationship between uncompensated care and 

quality, with satisfactory patient experience scores decreasing as hospital level of 

uncompensated care rises. Also using a quasi-experimental research design, the third paper 

examines the effect of the ACA insurance expansions on the labor market behavior of older 

workers. The findings indicate that, despite concerns that the ACA might have the 

unintended effect of reducing labor supply, older workers did not alter their labor market 

behavior after the implementation of the insurance expansions in 2014, regardless of sector 

of employment. 
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CHAPTER 1:  
 

THE ACA MEDICAID EXPANSION, DISPROPORTIONATE SHARE HOSPITALS, 
AND UNCOMPENSATED CARE 

 
 
 
Abstract 
 
This analysis estimates the effect of the first full year of the ACA Medicaid expansion on 

hospital provision of uncompensated care, with special attention paid to hospitals that treat a 

disproportionate share of low-income patients. Data from a balanced panel of short-term, 

general, non-federal, Medicare-certified hospitals were obtained from Medicare cost reports 

from 2011-2014. A series of difference-in-differences analyses were performed using 

hospitals in non-expansion states as the control group.  Results indicate that the Medicaid 

expansion significantly reduced hospital provision of uncompensated care in 2014. In 

particular, within expansion states, DSH hospitals saw reductions beyond those experienced 

by non-DSH hospitals. Evidence from this study indicates that the Medicaid expansion 

served to widen an already broad gap in provision of uncompensated care between hospitals 

in expansion and non-expansion states. In addition, within expansion states, variation in 

uncompensated care between hospitals that treat a disproportionate share of low-income 

patients and those that don’t was reduced, with the former experiencing significantly larger 

reductions. Lawmakers considering expanding Medicaid and those deciding appropriate 

levels of DSH payments should consider these findings. 

 
(This is a preprint of an Article accepted for publication in Health Services Research © 

[2017] The Health Research and Educational Trust) 
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Introduction 

A key provision of the Patient Protection and Affordable Care Act (ACA) required 

states to expand Medicaid to cover more low-income Americans. Traditionally, the federal 

Medicaid program offered limited coverage for low-income adults, prioritizing the coverage 

of poor children. The Medicaid expansion under the ACA extended eligibility to nearly all 

adults with incomes up to 138 percent of the federal poverty line (FPL), with this expanded 

eligibility supported with increased federal funding. Originally meant to be a compulsory 

state reform, a 2012 U.S. Supreme Court decision ruled the mandatory Medicaid expansion 

as unconstitutionally coercive of states, rendering it optional. As of this writing, 32 states, 

including D,C., have adopted some form of the Medicaid expansion (The Henry J. Kaiser 

Family Foundation 2016), which went into full effect in 2014. 

This study takes advantage of states that expanded Medicaid on January 1, 2014, by 

using a difference-in-differences approach to examine the early effects of expanding 

Medicaid on hospital provision of uncompensated care. Uncompensated care includes both 

charity care, provided to patients who are unable to pay, and bad debts, which result from 

those who are able, but unwilling, to pay (Fishman and Bentley 1997; Bazzoli et al. 2006; 

Davidoff et al. 2000; Lo Sasso and Seamster 2007). While it is well established that hospitals 

in expansion states have experienced declines in uncompensated care relative to hospitals in 

non-expansion states (DeLeire et al. 2014; Dorn et al. 2015; Blavin 2016; Nikpay, 

Buchmueller, and Levy 2015; Bazzoli 2015), there are few studies that have compared 

hospitals that treat a disproportionate share of low-income people to those that do not within 

expansion states. Since these hospitals tend to serve high levels of uninsured patients, it 
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stands that they have the most to gain from expanding Medicaid to more of the country’s 

poor. The results suggest that hospitals in expansion states did see a significant reduction in 

provision of uncompensated care relative to hospitals in non-expansion states. In addition, 

within expansion states, hospitals that treat a high proportion of low-income patients did see 

slightly larger declines in uncompensated care relative to hospitals not designated as such. 

Literature 

Expansion of Public Insurance Programs: Supply and Demand 

Economic theory suggests that, as Medicaid participation increases, hospitals will 

experience less demand for uncompensated care, and will respond by reducing their supply. 

Several studies empirically tested this assumption. Blewett et al. (2003) found that expanding 

enrollment in Minnesota’s public insurance program for the working poor resulted in a five-

year cumulative savings of approximately $59 million in hospital uncompensated care costs. 

Using a national sample of hospitals, Dubay, Norton, and Moon (1995) found that Medicaid 

expansions for women and infants resulted in a reduction in uncompensated care by roughly 

5.4 percent per admission. An analysis by Davidoff et al. (2000) found a negative 

relationship between expanded Medicaid eligibility and uncompensated care in public and 

for-profit hospitals. LoSasso and Seamster (2007) also found a negative relationship between 

expanding public health insurance eligibility (Medicaid and State Children’s Health 

Insurance Program) and provision of uncompensated care, though the effect was minimal. 

Given that the full expansion went into effect in January of 2014, until now, there 

have been few opportunities for researchers to study its effects due to a lag in data 

availability. However, some authors have analyzed the early effects of the full expansion 
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(DeLeire et al. 2014; Dorn et al. 2015; Blavin 2016; Dranove, Garthwaite, and Ody 2016), 

with several studies examining the effect of expanding Medicaid prior to 2014 (Nikpay, 

Buchmueller, and Levy 2015; Bazzoli 2015). In a descriptive examination of early hospital 

financial reporting data available through the second quarter of 2014, DeLeire et al. (2014) 

found that hospitals in Medicaid expansion states experienced a reduction the the volumes of 

uninsured/self-pay patients and uncompensated care costs, along with an increase in the 

volume of patients covered by Medicaid. In an examination of the first year of the full 

expansion, 2014, Blavin (2016) found that expanding Medicaid was associated with a $2.8 

million decline in mean annual uncompensated care costs per hospital. A recent study by 

Dranove, Garthwaite, and Ody (2016) also found that hospitals in expansion states 

experienced meaningful uncompensated care declines relative to those in non-expansion 

states. In addition, the authors conclude that reductions observed within expansion states 

were higher for hospitals with higher pre-expansion levels of uncompensated care.  

 Several studies examine the effect of the early Medicaid expansions on hospital 

uncompensated care. States interested in getting a head start in covering additional 

low-income adults had the option of expanding early at their regular federal matching rate, 

with several states taking advantage of this option (Sommers et al. 2013; Sommers, Kenney, 

and Epstein, 2014). A study by Nikpay, Buchmueller, and Levy (2015) examined the effect 

of expanding Medicaid early on hospital uncompensated care in the state of Connecticut. The 

authors found that, post-expansion, uncompensated care in hospitals in Connecticut did not 

increase while it did so in hospitals in the comparison group. Looking at hospitals in 

California, Bazzoli (2015) found that for-profit hospitals benefited the most, as they did see a 
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significant reduction in self-pay patients and charity care. These studies provide early 

evidence in support of the assumption that expanding Medicaid results in reduced provision 

of uncompensated care.  

This analysis builds on these studies by comparing the effect of the full expansion on 

hospital provision of uncompensated care across multiple states in 2014, the first year of the 

full expansion. Furthermore, it focuses on the experience of disproportionate share hospitals 

(DSH) in expansion states compared to non-expansion states, as well as differences between 

DSH and non-DSH hospitals within expansion states. To date, most studies have focused on 

comparing uncompensated care trends among hospitals in expansion states to those in non-

expansion states. However, as the analysis by Dranove, Garthwaite, and Ody suggests, it is 

important to single out the experience of different types of hospitals within expansion states, 

as there may be effect heterogeneity. This study focuses on DSH hospitals because they treat 

a disproportionate share of poor and, presumably, uninsured patients, meaning they bear a 

higher level of the uncompensated care burden. Thus, these hospitals have the most to gain 

from additional Medicaid revenue and the most to lose from impending federal funding cuts 

scheduled to go into effect in 2018. Unlike extant studies, this paper uses a quasi-

experimental triple difference research design to test whether DSH hospitals experienced 

greater declines in uncompensated care relative to non-DSH hospitals in expansion states.   

Data and Methods 

Sample 

The primary data source is the Centers of Medicare and Medicaid Services (CMS) 

Healthcare Cost Report Information System (HCRIS) for the years 2011-2014. Medicare-
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certified institutional providers are required to submit an annual cost report to CMS. Cost 

reports are comprised of a series of worksheets that include information on hospital 

uncompensated care, facility characteristics, utilization data, cost and charge data, and 

financial statement data. From this source I obtained data for the dependent variable as well 

as a vector of control variables. In 2010, CMS dramatically updated the cost report forms, 

involving a complete redesign of the worksheet that collects information on hospital 

uncompensated care. Prior to the redesign, CMS did not differentiate between hospital 

charity care and bad debt expenses. To avoid complications involved with crosswalking 

uncompensated care data between the new and old worksheets, this study utilizes cost reports 

from 2011-2014, which provide more detailed information regarding hospital provision of 

uncompensated care. 

 Across the reporting period of fiscal years 2011-2014, 18,802 general, short-term, 

non-federal hospitals in the US submitted a Medicare cost report. The initial cleaning of the 

data made several exclusions, including hospitals that submitted duplicate cost reports 

(n=18,523), those with less than one employee (n=18,516), those that report negative or zero 

uncompensated care (n=18,504), and those with fiscal reporting periods of less than 300 days 

or greater than 365 days to ensure that key variables were measured consistently across 

hospitals (n=18,083) (Hsieh, Clement, and Bazzoli 2010).  In an attempt to mitigate threats to 

the internal validity of the analysis, this study imposed another key sample restriction. 

Medicare cost reports are organized on a fiscal year basis, however, hospitals do not all share 

the same fiscal year. Given that the full Medicaid expansion began on January 1, 2014, this 

study assumes that a hospital had to be exposed to the treatment for at least two-thirds of a 
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year for it to have had an effect. Thus, this study restricts the sample to hospitals with fiscal 

years ending in September, October, November, or December (n=10,745). All hospitals with 

with non-missing data for each of the observed years from 2011-2014 were retained 

(n=5,708). 

Hospitals in states that implemented the full Medicaid expansion on January 1, 2014, 

make up the treatment group. This excludes hospitals in Washington, D.C. and the six states 

that expanded early (CA, CO, CT, MN, NJ, and WA). This also excludes hospitals in states 

that expanded after January 1, 2014, (PA and LA) or that expanded using a Section 1115 

waiver (AK, IN, IA, MI, MT, and NH). The control group is made up of hospitals in the 19 

states not currently moving forward with the expansion in any form. This study is also 

particularly concerned with DSH hospitals. Given that the Medicaid expansion can 

potentially affect a hospital’s DSH status, the study limits the sample to those hospitals 

whose Medicare DSH1 status does not change over the study period (n=5,392). The final full 

sample includes a total of 5,392 hospital-year observations, with 1,348 unique hospitals 

observed in each fiscal year from 2011-2014. Of these 1,348 unique hospitals, 851 (63 

percent) are designated as DSH for each reporting period.  

Dependent Variable 

The DV for this study is hospital provision of uncompensated care. Given that 

uncompensated care days are not directly reported in Medicare cost reports, this measure is 

estimated using available cost report data. This is calculated as total uncompensated care 

charges (including charity care charges and bad debt expenses), divided by average charge 

per hospital day (including in-patient and out-patient charges), which is then divided by 
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number of hospital beds. This measure of uncompensated care is referred to as 

uncompensated care days per bed and is similar to measures used in prior studies, including 

Hsieh and Bazzoli (2012), Gaskin (1997), Hsieh, Clement, and Bazzoli (2010), and Banks, 

Paterson, and Wendel (1997). By standardizing the DV relative to hospital days and hospital 

beds, analysts can compare provision of uncompensated care across years and different sized 

hospitals. It is important to note that the DV is measured as a quantity of care delivered per 

bed rather than an expenditure. As such, the interpretation of the results will not be in terms 

of dollar amounts, but in the amount of uncompensated care provided by hospitals in 

expansion states relative to those in non-expansion states. 

Control Variables 

Other factors expected to influence provision of uncompensated care are also 

included in the analysis, including hospital characteristics and market characteristics. I 

obtained hospital characteristics from the Medicare cost reports. These include hospital size, 

measured as number of full-time-equivalencies (FTEs); Medicare share of hospital days, 

measured as a percent of total hospital days; hospital ownership status, measured as a 

categorical variable indicating whether the hospital is government, for-profit, or non-profit; 

and hospital teaching status, measured as a dichotomous dummy variable. Market 

characteristics include hospital competition, as measured by a Hirschman- Hirfendahl Index 

(HHI) calculated on the basis of hospital beds at the county-level; demand for 

uncompensated care, measured as the county-level unemployment rate; and prevalence of 

public hospital beds, measured as the percent of the public hospital beds in the county. These 

variables are often included in analyses of hospital uncompensated care (Bazzoli 2015; 
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Bazzoli et al. 2006; Hsieh, Clement, and Bazzoli 2010). All market controls are derived from 

the Medicare cost reports except for unemployment rate, which comes from the Area Health 

Resource File for 2014-2015. 

Empirical Model 

The effect of expanding Medicaid on hospital provision of uncompensated care is 

estimated using difference-in-differences in the following linear regression model:  

𝑌"# = 𝛽& +	𝛽)𝐸𝑥𝑝𝑎𝑛𝑑" 	+	𝛽0𝑌𝑒𝑎𝑟# 	+ 𝛽3 𝐸𝑥𝑝𝑎𝑛𝑑" ∗ 𝑌𝑒𝑎𝑟# +	𝛽5𝑋"# +	𝛽7𝑍"# +

	𝛽9𝑆𝑡𝑎𝑡𝑒" + 𝜀"#                              (Eq. 1) 

where Yit is a continuous outcome variable for hospital i in time period t, Expandi is a dummy 

variable indicating whether hospital i is assigned to the treatment (Expandi=1) or control 

(Expandi=0) group, Yeart is a vector of year-specific dummy variables, Expandi*Yeart is a 

vector of interaction terms of the year and group indicator variables, Xit is a vector of 

hospital-level controls, 𝑍"# is a vector of county-level market controls, Statei  is a vector of 

state-specific dummy variables, and 𝜀"# is the error term. The year dummies control for 

changes in uncompensated care common to all states, while the state dummies control for 

mean differences in uncompensated care across states. The coefficient on the difference-in-

differences interaction, 𝛽3, is the difference estimator that identifies differential time trends 

in uncompensated care between hospitals in expansion states and hospitals in non-expansion 

states. This equation is used to estimate two models. The first includes all hospitals in the 

analysis, while the second limits the sample to only DSH hospitals.  
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 To examine whether DSH hospitals and non-DSH hospitals within Medicaid 

expansion states were differentially affected, a third model is analyzed using the following 

difference-in-differences-in-differences equation:     

𝑌"# = 𝛽& +	𝛽)𝐸𝑥𝑝𝑎𝑛𝑑" 	+	𝛽0𝑌𝑒𝑎𝑟# 	+ 𝛽3𝐷𝑆𝐻" +	𝛽5 𝐸𝑥𝑝𝑎𝑛𝑑" ∗ 𝑌𝑒𝑎𝑟# +

𝛽7 𝐸𝑥𝑝𝑎𝑛𝑑" ∗ 𝑌𝑒𝑎𝑟# ∗ 𝐷𝑆𝐻" + 𝛽9 𝐷𝑆𝐻" ∗ 𝑌𝑒𝑎𝑟# + 𝛽? 𝐷𝑆𝐻" ∗ 𝐸𝑥𝑝𝑎𝑛𝑑" +

	𝛽@𝑋"# +	𝛽A𝑍"# +	𝛽)&𝑆𝑡𝑎𝑡𝑒" + 𝜀"#       (Eq. 2) 

where DSHi is a dummy variable indicating whether hospital i is designated as a DSH 

hospital (DSHi=1) or not (DSHi=0). The coefficient on the difference-in-differences-in-

differences interaction, 𝛽7, is the difference estimator that identifies differential time trends 

in the outcome between DSH and non-DSH hospitals within expansion states relative to 

hospitals in non-expansion states. 

Results 

Descriptive Statistics 

Overall variable means and proportions for FY 2013, prior to the implementation of 

the full expansion, are compared in Table 1, which indicates significant differences between 

hospitals in expansion states and hospitals in non-expansion states. In particular, hospitals in 

expansion states experienced, on average, fewer uncompensated care days per bed in 2013. 

While differences between hospitals in expansion and non-expansion states are interesting to 

note, difference-in-differences analysis does not require the treatment and control groups to 

have the same mean in observed covariates prior to the implementation of the treatment, only 

that the pre-treatment trends for the outcome of interest be parallel. Results for the parallel 

trends test are discussed below. 
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Difference-in-Differences Regression Results 

Regression results for all three models are presented in Table 2. The standard errors 

reported are clustered at the state level to account for non-independence of the data due to 

within-group correlation and pooling across years. This analysis includes three models 

examining the effect of the Medicaid expansion on hospital provision of uncompensated 

care. The model in column (1) includes both DSH and non-DSH hospitals in the analysis, 

while the model in column (2) only includes DSH hospitals in the analysis. These models are 

represented by equation (1). In columns (1) and (2), the coefficient on the Expand*2014 

variable represents the difference-in-differences estimator and measures the differential 

change in hospital provision of uncompensated care between hospitals in expansion states 

and hospitals in non-expansion states. The coefficients indicate a negative and statistically 

significant difference (p< .001) in provision of uncompensated care between hospitals in 

expansion and non-expansion states in the post-expansion period for both models.  

To get an idea of the substantive effect of expanding Medicaid on hospital provision 

of uncompensated care, one can compare the unadjusted pre- and post-expansion averages in 

the outcome for hospitals in expansion and non-expansion states. In fiscal years 2011-2013, 

prior to the implementation of the full Medicaid expansion, hospitals in expansion states had 

an average of 12.0 uncompensated care days per bed. This figure decreased approximately 34 

percent by 2014, resulting in an average of 7.9 uncompensated care days per bed. In 

comparison, hospitals in non-expansion states averaged 12.8 uncompensated care days per 

bed from 2011-2013. By 2014, this figure was practically unchanged, falling to 12.3. When 

looking only at DSH hospitals, those in expansion states averaged 12.9 uncompensated care 
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days per bed in fiscal years 2011-2013. By 2014, this figure decreased by approximately 35 

percent to 8.4. However, similar declines did not materialize for DSH hospitals in non-

expansion states, which averaged 15.7 uncompensated care days per bed in fiscal years 2011-

2013, falling slightly to 15.2 in 2014. Figure 1 depicts the pre- and post-expansion time 

trends in provision of uncompensated care for hospitals in expansions states relative to those 

in non-expansion states for these two models, which appear consistent with the results in 

Table 2.  

Given that hospitals in expansion states did experience a significant reduction in 

provision of uncompensated care relative to hospitals in non-expansion states, as evidenced 

by the results in columns (1) and (2), the next analysis compares the change in 

uncompensated care across DSH and non-DSH hospitals within expansion states relative to 

hospitals in non-expansion states. Prior to the expansion in 2014, DSH hospitals in expansion 

states bore a higher level of uncompensated care burden relative to non-DSH hospitals, 

averaging 3.5 more uncompensated care days per bed from fiscal years 2011-2013. The 

model in column (3) provides the results for the difference-in-differences-in-differences 

analysis, represented by equation (2). The coefficient on the difference-in-difference-in-

differences estimator, Expand*2014*DSH, is negative and statistically significant (p<0.05), 

indicating that DSH hospitals in expansion states experienced 1.4 fewer uncompensated care 

days per bed than non-DSH hospitals in 2014, relative to hospitals in non-expansion states.2 

As evidenced by Figure 2, trends in uncompensated care for DSH hospitals and non-DSH 

hospitals in non-expansion states remained static across all study years.   
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Test of the Parallel Trends Assumption 

The key identifying assumption of the difference-in-differences research design is 

that the outcome in the treatment and control groups would follow the same trend in the 

absence of the treatment, which is, in this case, the full Medicaid expansion. Given that the 

counterfactual state is not observable, pre-treatment data are often used to verify the parallel 

trends assumption. The coefficients on the group and time interactions for the pre-expansion 

periods [Expand* 2011 and Expand*2012 in columns (1) and (2); Expand*2011*DSH and 

Expand*2012*DSH in column (3)] in Table 2 indicate whether there were differential 

changes in provision of uncompensated care between the two groups prior to the full 

expansion of Medicaid in 2014. For the model including only DSH hospitals under column 

(2) and the triple difference model under column (3) these coefficients are not statistically 

significant for either of the pre-expansion periods, indicating that, in the absence of the 

Medicaid expansion, hospitals in each group would have exhibited similar trends in provision 

of uncompensated care in 2014.  

For the model including all hospitals in the sample under column (1), the coefficient 

on the Expand* 2011 is positive and statistically significant (p<.05), indicating a difference 

in pre-treatment trends in the outcome for all hospitals in expansion states relative to all 

hospitals in non-expansion states. However, while important to recognize, this difference 

should not invalidate the findings, as it is the only instance of the parallel trends assumption 

being violated out of the three models. Additionally, the results provide strong causal 

evidence that the Medicaid expansion effectively reduced hospitals’ burden of 

uncompensated care, as a clear and precipitous drop in provision of uncompensated care is 
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evident for hospitals in expansion states in 2014, as depicted by Figures 1 and 2.  

Discussion 

Limitations 

This study is not without its limitations. Medicare cost report data, though commonly 

used by researchers and government officials, have some known quality problems. One 

challenge associated with the use of these data is the fact that CMS cost reports are organized 

in terms of a fiscal year, whereas the treatment variable was determined based on a calendar 

year. This required the sample be restricted to only hospitals with fiscal years ending in 

September, October, November, or December in order to align the timing of the Medicaid 

expansion with the timing of the uncompensated care data. To the extent that these hospitals 

are not representative of the study population, the generalizability of the results may be 

limited. These data also have issues with item non-response, further reducing the size of the 

sample and limiting generalizability. A final data challenge involves the complete redesign of 

the worksheets in 2010, rendering comparisons in uncompensated care trends between 

hospitals in expansion and non-expansion states prior to 2011 unreliable, at best. Having the 

ability to include additional time periods in the test of the parallel trends assumption would 

provide a more complete understanding of long-term changes in hospital provision of 

uncompensated care.  

 Additionally, there were difficulties associated with determining appropriate 

treatment and control groups for this analysis. Hospitals in states that chose to expand using a 

Section 1115 waiver could have been included in the analysis, falling into either the 

treatment or control group depending on the timing of their expansion. In addition, hospitals 
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in states expanding after January 1, 2014, could have been included in the control group, 

while those in states that expanded prior to 2014 could have been included in the treatment 

group. Ultimately, the priority was to mitigate the confounding influence of different types of 

expansions and/or timing of expansions. Though this study opted to only include hospitals in 

states that implemented the full Medicaid expansion on January 1, 2014, in the treatment 

group, with those in states not moving forward with the expansion in any form in the control 

group, sensitivity analyses using models consisting of different samples of hospital data were 

also performed. The results, reported in the Appendix, show substantively similar findings. 

Finally, though this study did use the most recent data available to the public, it only includes 

one year of the full Medicaid expansion, 2014, in the post-treatment period. Future research 

should investigate the effects of the expansion over a longer time frame to determine whether 

initial reductions in uncompensated care are sustained in the long-run. 

Policy Implications 

The results of this analysis have implications for state-level policymakers still 

considering expanding Medicaid, federal policymakers considering the appropriate level of 

DSH payments, and hospital administrators in both expanding and non-expanding states that 

continue to experience high levels of uncompensated care. Hospitals in expansion states saw 

a reduction in their provision of uncompensated care relative to hospitals in non-expansion 

states, with hospitals that treat a larger proportion of low-income patients experiencing 

greater declines. Prior to the expansion, hospitals in non-expansion states experienced higher 

levels of uncompensated care relative to those in expansion states, a gap that has grown since 

expanding Medicaid in 2014. Lawmakers in states that have thus far decided against 
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expanding Medicaid should take this into consideration moving forward, as revenue loss due 

to uncompensated care may jeopardize the financial health of the hospitals in these states 

(Vogel, Langland-Orban, and Gapenski 1993; Gapenski, Vogel, and Langland-Orban 1993; 

Rosko 2004) with implications for payroll, staffing, and the quality of care produced by the 

hospital (Needlemen et al. 2002; Aiken et al. 2002; Cho et al. 2003; Person et al. 2004; 

Bazzoli et al. 2007; Duffy and Friedman 1993). Furthermore, there is mounting evidence that 

hospitals treating low-income patients in rural areas are struggling to survive, with the 

majority of recent closures happening in non-expansion states (Kaufman et al. 2016). An 

injection of additional Medicaid revenue could help these hospitals offset the cost of 

providing care to low-income patients in rural communities. 

Of particular concern for hospitals in non-expansion states are the pending cuts to 

DSH Medicaid payments, which constitute a major funding source for hospitals that provide 

uncompensated care. The framers of the ACA assumed that the Medicaid expansion would 

increase coverage of previously uninsured individuals, resulting in less demand for 

uncompensated care. Based on this assumption, the ACA introduced cuts in federal DSH 

payments originally scheduled to begin in fiscal year 2014 but delayed until fiscal year 2018. 

Given that the Medicaid expansion was envisioned as a mandatory reform, the effects of the 

scheduled DSH payment cuts could have serious financial implications for hospitals in non-

expansion states, as they depend on this funding to help offset the cost of providing indigent 

care.  

Reduced DSH payments will also have financial implications for hospitals within 

expansion states. In the face of declining Medicaid DSH payments, evidence suggests that 
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hospitals may respond by reducing their provision of uncompensated care (Hsieh and Bazzoli 

2012). While the decrease in low-income uninsured patients in states that expanded Medicaid 

is expected to offset the effect of these financial losses, the expansion of insured individuals 

resulting from the ACA will not eliminate all uncompensated care. A study by Neuhausen et 

al. (2014) examining the effect of ACA DSH payment reductions on public hospitals in 

California found that decreases in uncompensated care resulting from insurance expansions 

may not match the payment cuts due to remaining uninsured patients, low Medicaid 

reimbursement rates, and medical cost inflation. The results of the present study offer 

additional evidence that, although hospitals in expansion states experienced a marked decline 

in their provision of uncompensated care, it did not eliminate it altogether. Furthermore, 

while the expansion did have a greater effect on reducing uncompensated care for DSH 

hospitals, these institutions’ are still providing more uncompensated care than non-DSH 

hospitals post-expansion. Thus, hospital officials and state policymakers in expansion states 

will need to consider how to close any remaining funding gaps left by DSH payment cuts.  

Hospitals in states that do not expand Medicaid may experience similar reductions in 

DSH payments, but without the concomitant increase in Medicaid revenue and decrease in 

demand for uncompensated care to offset the financial losses. Studies predicting the level of 

DSH payment cuts in non-expansion states find that these hospitals may induce DSH 

payment cuts by increasing the number of insured through the health care exchanges (Graves 

2012; Price and Eibner 2013). However, those most in need of uncompensated care, low-

income adults, would most likely remained uninsured, resulting in financial shortfalls for 

hospitals faced with treating high numbers of poor patients. Given that pre-expansion 
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differences in uncompensated care between hospitals in expansion and non-expansion states 

were widened even further in 2014, policymakers in non-expansion states should consider 

the financial burden DSH hospitals will continue to encounter if changes are not made.  

Conclusion 

The framers of the ACA expected the Medicaid expansion to reduce hospital 

provision of uncompensated care by increasing insurance coverage rates among those most 

likely to be dependent on free or reduced cost medical care – the low-income population. The 

ACA based other reforms on this assumption, particularly cuts in federal payments to 

hospitals that treat large numbers of low-income, and presumably uninsured, individuals. 

Early evidence from the results of this quasi-experimental analysis indicates that, while the 

expansion was successful in reducing hospital provision of uncompensated care, it did not 

eliminate it completely. The findings also suggest that, within expansion states, the variation 

in uncompensated care between hospitals that treat a disproportionate share of low-income 

patients and those that don’t was reduced, with the former experiencing larger reductions. 

The results of this study contribute to a growing body of literature aimed at uncovering the 

effects of the Medicaid expansion so that lawmakers can establish an optimal distribution of 

DSH funds, not only across expansion and non-expansion states, but within states that have 

expanded as well. Moving forward, it is also important to keep the effects of the Medicaid 

expansion on hospitals provision of uncompensated care at the forefront as federal 

policymakers contemplate changes to the ACA in light of the results of the 2016 presidential 

election.  
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Notes 

1Medicare DSH program eligibility was chosen over Medicaid DSH program eligibility as 
the grouping variable because there exists a single formula for determining eligibility for 
Medicare DSH payments across all states, which is based on a hospital’s disproportionate 
patient percentage (DPP). The “DPP is equal to the sum of the percentage of Medicare 
inpatient days (including Medicare Advantage inpatient days) attributable to patients entitled 
to both Medicare Part A and Supplemental Security Income (SSI) (including patient days not 
covered under Part A and patient days in which Part A benefits are exhausted) and the 
percentage of total inpatient days attributable to patients eligible for Medicaid but not entitled 
to Medicare Part A” (U.S. Department of Health and Human Services 2016).  
 
2A difference-in-differences-in-differences analysis was run comparing hospitals at the high 
end of the Medicare DSH allotment distribution (in the top 25 percent) with non-DSH 
hospitals in expansion states, which was not statistically significant. 
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Table 1.1 - Pre-Treatment Means and Proportions (2013) 

  
Expansion  

States 
Non-Expansion  

States 
  Means/Proportions 
UC Days Per Bed 11.49 (8.73)* 13.00 (11.20) 
DSH 0.74** 0.58 
Employees (FTEs) 1568 (2313)** 800 (1363) 
Teaching Hospital 0.39** 0.15 
Non-Profit 0.89** 0.46 
For-Profit 0.06** 0.24 
Government 0.06** 0.30 
Medicare Days (county-level) 0.42 (0.15)** 0.49 (0.19) 
HHI (by beds at county-level) 0.58 (0.35)** 0.75 (0.31) 
Unemployment Rate (county-
level) 7.87 (2.00)** 6.84 (2.21) 
Public Beds (county-level) 0.06 (0.19)** 0.32 (0.43) 
N 451 897 
Notes: Results generated using 2013 data from a balanced panel of hospitals in each period from 2011-
2014. Standard deviations are reported in brackets for each of the continuous variables. 
*Indicates a statistically significant difference from the Non-Expansion states at the .01 level. 
**Indicates a statistically significant difference from the Non-Expansion states at the .001 level.  
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Table 1.2 - Difference-in-Differences Regression Results, 2011-2014 

Dependent Variable: Uncompensated Care Days Per Bed 

  
All Hospitals 

(1) 
DSH Hospitals 

(2) 
DDD 

(3) 
Expand*2011 1.777* 1.958 1.192 

 (0.784) (0.970) (0.654) 
Expand*2012 0.709 0.636 0.793 

 (0.416) (0.593) (0.438) 
Expand*2014 -2.695*** -3.108*** -1.685* 

 (0.659) (0.777) (0.649) 
Expand*2011*DSH  0.891 

   (0.914) 
Expand*2012*DSH  -0.099 

   (0.804) 
Expand*2014*DSH  -1.360* 

   (0.656) 
Expand 0.075 -2.412* 1.18 

 (0.769) (1.132) (1.783) 
Constant 16.242*** 24.308*** 14.491*** 
  (2.210) (2.693) (3.209) 
R-squared 0.282 0.298 0.284 
N 5392 3404 5392 
Notes: Results generated using a balanced panel of hospitals observed in each period from 2011-2014 
with 2013 as the base year. All dollar figures used in the analysis are adjusted to 2014 dollars. Control 
variables include the following: number of employees, teaching hospital, ownership status (non-profit, 
for-profit, or government), Medicare days (as percent of total hospital days), HHI (by beds per county), 
county-level unemployment rate, percent public beds (by county), and state-level fixed effects. Standard 
errors reported in the parentheses are robust and clustered at the state level.  
* p<0.05, ** p<0.01, *** p<0.001 
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   Source: Author’s analysis of Medicare cost reports from 2011-2014 for  
   general, short-term, non-federal hospitals that participate in Medicare and  
   are observed in each year of the study. 

 
Figure 1.1 - Time Trends of Uncompensated Care Days Per Bed in Expansion and Non-
Expansion States. 
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 Source: Author’s analysis of Medicare cost reports from 2011-2014 for  
 general, short-term, non-federal hospitals that participate in Medicare and  
 are observed in each year of the study. 

 
Figure 1.2 - Time Trends of Uncompensated Care Days Per Bed in Expansion and Non-
Expansion States for DSH and Non-DSH hospitals. 
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Appendix 

Sensitivity analysis: Models consisting of different samples of hospital data 
 
Table 1.3 - Difference-in-Differences Regression Results, 2011-2014 
 
Treatment group - hospitals in states that expanded early or on January 1, 2014, including 
those that expanded using a Section 1115 waiver. 
 
Control group - hospitals in states not moving forward with the expansion. 

Dependent Variable: Uncompensated Care Days Per Bed 

  
All Hospitals 

(1) 
DSH Hospitals 

(2) 
DDD 

(3) 
Expand*2011 1.598* 1.791* 1.081* 

 (0.594) (0.778) (0.493) 
Expand*2012 0.485 0.52 0.368 

 (0.359) (0.524) (0.416) 
Expand*2014 -2.449*** -3.020*** -1.340* 

 (0.551) (0.640) (0.523) 
Expand*2011*DSH   0.831 

   (0.783) 
Expand*2012*DSH   0.184 

   (0.776) 
Expand*2014*DSH   -1.633** 

   (0.548) 
Expand -8.683*** -11.891*** -7.885** 

 (1.422) (2.242) (2.382) 
Constant 15.823*** 23.555*** 13.863*** 
  (1.989) (3.005) (3.034) 
R-squared 0.295 0.317 0.297 
N 6888 4316 6888 

Notes: Results generated using a balanced panel of hospitals observed in each period from 2011-2014 with 
2013 as the base year. All dollar figures used in the analysis are adjusted to 2014 dollars. Control variables 
include the following: number of employees, teaching hospital, ownership status (non-profit, for-profit, or 
government), Medicare days (as percent of total hospital days), HHI (by beds per county), county-level 
unemployment rate, percent public beds (by county), and state-level fixed effects. Standard errors reported in 
the parentheses are robust and clustered at the state level.  
* p<0.05, ** p<0.01, *** p<0.001 
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Table 1.4 - Difference-in-Differences Regression Results, 2011-2014 
 
Treatment group - only hospitals that fully expanded Medicaid on January 1, 2014. 
 
Control group - hospitals in states not moving forward with the expansion and states that 
expanded January 2015 or later. 

Dependent Variable: Uncompensated Care Days Per Bed 

  
All Hospitals 

(1) 
DSH Hospitals 

(2) 
DDD 

(3) 
Expand*2011 1.686* 1.868 1.15 

 (0.763) (0.941) (0.632) 
Expand*2012 0.69 0.592 0.817 

 (0.407) (0.579) (0.446) 
Expand*2014 -2.733*** -3.188*** -1.643* 

 (0.653) (0.767) (0.652) 
Expand*2011*DSH   0.812 

   (0.875) 
Expand*2012*DSH   -0.168 

   (0.789) 
Expand*2014*DSH   -1.497* 

   (0.638) 
Expand 1.658* -0.639 1.926 

 (0.637) (0.616) (1.190) 
Constant 14.000*** 20.977*** 13.185*** 
  (1.663) (1.786) (2.227) 
R-squared 0.274 0.294 0.275 
N 5888 3720 5888 

Notes: Results generated using a balanced panel of hospitals observed in each period from 2011-2014 with 
2013 as the base year. All dollar figures used in the analysis are adjusted to 2014 dollars. Control variables 
include the following: number of employees, teaching hospital, ownership status (non-profit, for-profit, or 
government), Medicare days (as percent of total hospital days), HHI (by beds per county), county-level 
unemployment rate, percent public beds (by county), and state-level fixed effects. Standard errors reported 
in the parentheses are robust and clustered at the state level.  
* p<0.05, ** p<0.01, *** p<0.001 
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Table 1.5 - Difference-in-Differences Regression Results, 2011-2014 
 
Treatment group - hospitals in states that expanded early or on January 1, 2014, including 
those that expanded using a Section 1115 waiver. 
 
Control group - hospitals in states not moving forward with the expansion and states that 
expanded January 2015 or later. 

Dependent Variable: Uncompensated Care Days Per Bed 

  
All Hospitals 

(1) 
DSH Hospitals 

(2) 
DDD 

(3) 
Expand*2011 1.501* 1.689* 1.037* 

 (0.561) (0.730) (0.463) 
Expand*2012 0.462 0.471 0.388 

 (0.347) (0.507) (0.416) 
Expand*2014 -2.491*** -3.107*** -1.304* 

 (0.540) (0.626) (0.522) 
Expand*2011*DSH   0.739 

   (0.732) 
Expand*2012*DSH   0.113 

   (0.758) 
Expand*2014*DSH   -1.766** 

   (0.527) 
Expand -7.387*** -10.280*** -7.543*** 

 (1.113) (1.550) (1.775) 
Constant 13.958*** 20.825*** 13.016*** 
  (1.485) (1.919) (2.094) 
R-squared 0.288 0.312 0.289 
N 7384 4632 7384 

Notes: Results generated using a balanced panel of hospitals observed in each period from 2011-2014 with 
2013 as the base year. All dollar figures used in the analysis are adjusted to 2014 dollars. Control variables 
include the following: number of employees, teaching hospital, ownership status (non-profit, for-profit, or 
government), Medicare days (as percent of total hospital days), HHI (by beds per county), county-level 
unemployment rate, percent public beds (by county), and state-level fixed effects. Standard errors reported 
in the parentheses are robust and clustered at the state level.  
* p<0.05, ** p<0.01, *** p<0.001 

 
 
  



 

 31 

CHAPTER 2: 

 

HOSPITAL UNCOMPENSATED CARE AND PATIENT EXPERIENCE: AN 
INSTRUMENTAL VARIABLE APPROACH 

 
 
 
Abstract 

Hospitals play a vital role in the social safety net by providing the majority of the nation’s 

uncompensated care to un- or under-insured patients. The costs associated with providing 

high levels of uncompensated care can be detrimental to a hospital’s financial performance, 

and by extension, the quality of care it delivers. In addition to shifting costs to the privately 

insured and relying on public funds to recover the financial losses associated with providing 

uncompensated care, hospitals may also choose to cut back on costly quality improvements, 

such as investments in infrastructure, equipment, or staff. The implementation of the 

voluntary Medicaid expansion in 2014 provides a natural experiment that can be exploited to 

better understand the endogenous relationship between uncompensated care and hospital 

quality. The effect of uncompensated care on hospital quality, as measured by patient 

experience scores, is estimated in this study using a two-stages least squares (2SLS) 

regression with instrumental variables (IV) approach. In this analysis, a difference-in-

differences estimator predicting the effect of the Medicaid expansion on uncompensated care 

acts as the instrument in the second stage regression which estimates the effect of 

uncompensated care on quality. Results indicate an inverse relationship between 

uncompensated care and hospital patient experience scores, suggesting a reduction in 
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uncompensated care is related to an increase in quality. The findings of this study have 

implications for hospitals as they navigate changing reimbursement structures and 

policymakers considering changes to current health policy, particularly pertaining to the 

Medicaid expansion.  
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Introduction 

Hospitals play a vital role in the social safety net by providing the majority of the 

nation’s uncompensated care to un- or under-insured patients. Uncompensated care includes 

both charity care, provided to patients who are unable to pay, and bad debts, which result 

from those who are able, but unwilling, to pay (Fishman & Bentley, 1997; Bazzoli, 

Lindrooth, Kang, & Hasnain-Wynia, 2006; Davidoff, LoSasso, Bazzoli, & Zuckerman, 2000; 

Lo Sasso & Seamster 2007). The Emergency Medical Treatment & Labor Act of 1986, has 

contributed to the growth of the uncompensated care provided by hospitals as it required 

them to provide emergency treatment to all patients, regardless of their ability to pay (Fields 

et al., 2001). In 2013, hospitals provided approximately 60 percent of the nation’s 

uncompensated care (Coughlin, Holahan, Caswell, & McGrath, 2014) at a cost of $34.9 

billion (Cunningham, Rudowitz, Garfield, & Foutz, 2016). The financial implications of 

uncompensated care are widespread, as providers attempt to cross-subsidize these costs by 

charging privately insured patients higher prices for services rendered (David, Lindrooth, 

Helmchen, & Burns, 2012), which ultimately results in higher insurance premiums for 

consumers. The burden of paying for hospital uncompensated care costs also falls heavily on 

the taxpayer, as public funds are estimated to cover as much as 75 percent of the care 

(Holahan & Garrett, 2010).  

 The costs associated with providing high levels of uncompensated care can be 

detrimental to a hospital’s financial performance, and by extension, the quality of care it 

delivers. Hospitals with high uncompensated care burdens tend to experience lower financial 

margins than those with lower levels of uncompensated care (Zuckerman, Bazzoli, Davidoff, 
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& LoSasso, 2001; Bazzoli, Kang, Hasnain-Wynia, & Lindrooth, 2005; Andrews, Stull, & 

Fraser, 2007). In addition to shifting costs to the privately insured and relying on public 

funds to recover the financial losses associated with providing uncompensated care, hospitals 

may also choose to cut back on costly quality improvements, such as investments in 

infrastructure, equipment, or staff (Volpp, Ketcham, Epstein, & Williams, 2005; Encinosa & 

Bernard, 2005; Bazzoli et al. 2007; Bazzoli, Chen, Zhao, & Lindrooth, 2008). Thus, as it 

affects the financial performance of a hospital, high uncompensated care also contributes to 

an erosion of quality standards.  

Several provisions within the Affordable Care Act aimed to reduce the amount of 

uncompensated care provided by hospitals. Perhaps the most critical of these provisions was 

the expansion of Medicaid, which went into full effect in 2014. This measure increased 

insurance coverage to many previously uncovered individuals who may have otherwise 

relied upon uncompensated care for their health services. By enrolling these individuals in 

the Medicaid program hospitals experienced a reduction in their level of uncompensated 

care. The Medicaid expansion appears to have been successful in this aspect of its mission, as 

uncompensated care costs decreased by 17 percent in 2014 to $28.9 billion, largely due to the 

increase in coverage among the nation’s poor (Cunningham et al., 2016).  

One possible consequence of increased revenue and reduced uncompensated care is 

an improvement in hospital quality. As far as can be determined, no studies have directly 

examined the relationship between level of uncompensated care and hospital quality 

outcomes. One plausible explanation for the lack of research is that the endogeneity between 

hospital quality and level of uncompensated care makes the empirical investigation of this 
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relationship a complex one. However, the implementation of the voluntary state-level 

Medicaid expansion in 2014 provided a natural experiment that can be exploited to better 

understand this endogenous relationship. This study contributes to the literature by using a 

quasi-experimental research design to examine the effect of the exogenous change in 

uncompensated care caused by the Medicaid expansion on hospital quality of care. 

Literature 

Uncompensated Care and Hospital Quality 

The effect of uncompensated care on hospital quality operates through its impact on 

hospital financial health. Results from empirical studies document that hospitals experiencing 

financial declines also tend to witness a deterioration of quality standards. Due to the costs 

associated with quality improvements, such as investments in infrastructure, equipment, and 

staff, it is possible that hospitals might mitigate these efforts as financial health declines in an 

effort to avoid closure (Lee, Dixon, Kruszynski, & Coustasse, 2010). Several studies have 

empirically tested this relationship. Shen (2003) found that, while financial pressures did 

adversely impact short-term health outcomes for patients with AMI, they did not affect 

patient survival beyond one year after the initial admission. In an examination of market-

based reforms affecting hospitals in New Jersey, Volpp et al. (2005) found that a reduction in 

net revenues due to competitive pressures on prices resulted in increased mortality rates for 

patients with AMI, congestive heart failure, and stroke. Findings from Bazzoli et al. (2007) 

indicated that financial pressure was related to cutbacks in hospital quality standards relating 

to compliance with process of care standards and investments in equipment, particularly 

among hospitals with a high share of Medicaid patients.  
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Hospital financial health may also be related to patient safety outcomes. An early 

study by Burstin, Lipsitz, Udvarhelyi, and Brennan (1993) found that low financial 

performance was associated with a higher incidence of adverse events due to negligence. 

More recently, Encinosa and Bernard (2005) found a relationship between declining hospital 

profit margins and higher odds of experiencing adverse patient safety events. Bazzoli et al. 

(2008) found that hospitals with deep financial problems experienced excess incidents in 

nursing- or surgical-related adverse events or higher rates of death for diagnosis groups that 

typically have low levels of mortality.  

A related stream of literature focuses on the relationship between hospital quality and 

case mix as an indicator of financial position. Many studies have examined a hospital’s 

proportion of low-income patients in relation to a variety of outcomes, including health 

outcomes (Jha, Orav, & Epstein, 2010; Jha, Orav, & Epstein, 2011), mortality rates (Gilman 

et al., 2014; Gilman et al., 2015), readmission rates (Joynt & Jha, 2012; Gilman et al., 2014), 

and process of care measures (Goldman, Vittinghoff, & Dudley, 2007). In addition, several 

studies have investigated the relationship between hospital proportion of low-income patients 

and patient experience scores (Chatterjee, Joynt, Orav, & Jha, 2012; Gilman et al., 2015; Liu, 

Wen, Mohan, Bae, & Becker, 2016). Taken together, the findings from these studies indicate 

that hospitals with disproportionately high levels of low-income patients tend to experience 

lower levels of quality due to the poor financial performance associated with serving a 

disproportionate share of un- and under-insured patients.  

Uncompensated care is a determinant of financial performance and thus, by 

extension, hospital quality. Evidence suggests that a high burden of uncompensated care is 
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often accompanied by financial instability, with the financial security of safety-net hospitals 

appearing to be particularly vulnerable to high levels of uncompensated care. An analysis by 

Andrews, Stull, and Fraser (2007) concludes that safety-net hospitals, which typically treat 

large numbers of uninsured patients for which care is often unreimbursed, have lower income 

and revenue margins than non-safety-net hospitals, leaving them financially vulnerable. A 

study by Zuckerman et al. (2001) and a follow-up study by Bazzoli et al. (2005) found that 

hospitals with high uncompensated care burdens had significantly lower financial margins 

compared to those with lower levels of uncompensated care. Thus, reducing uncompensated 

care, especially for hospitals that treat high levels of un- and under-insured patients, is a key 

mechanism for improving hospital financial condition. Indeed, early findings of state-level 

descriptive analyses suggest that expansion-related reductions in uncompensated care have 

resulted in net financial gains to hospitals (Bachrach, Boozang, & Lipson, 2015; Nikpay, 

Buchmueller, Levy, & Singh, 2016), which should ultimately lead to improved quality 

outcomes.  

Patient Experience as an Indicator of Quality 

Patient experience is an important indicator of quality not only because of the greater 

emphasis being placed on patient rights, autonomy, and values, but also because improved 

patient satisfaction is related to improved patient health outcomes. In a study looking at the 

relationship between patient experience and quality of hospital care, Jha, Orav, Zheng, and 

Epstein (2008) found that hospitals ranked in the top quartile for patient experience 

performed better than those in the bottom quartile in terms of the clinical care patients 

received for acute myocardial infarction (AMI), pneumonia, surgery, and congestive heart 
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failure. Stein, Day, Karia, Hutzler, and Bosco (2015) found patient experience scores to be 

negatively correlated with hospital complication rates, concluding that reducing 

complications would contribute to improved experiences. In addition, evidence suggests that 

hospitals with higher patient satisfaction scores experience lower readmission rates (Jha, 

Orav, & Epstein, 2009; Boulding, Glickman, Manary, Schulman, & Staelin, 201). Given the 

growing policy emphasis on patient experience scores and their relationship to health 

outcomes, it is important that the determinants of satisfactory patient hospital experience 

scores, including hospital level of uncompensated care, be better understood. 

The ACA Medicaid Expansion and Uncompensated Care 
  
 A key goal of the ACA was to reduce the uncompensated care burden borne by 

hospitals, primarily through expanding Medicaid to more of the nation’s poor. Anticipating 

an improved financial position resulting from reductions in uncompensated care, hospitals 

have been strong proponents of the Medicaid expansion (Ollove, 2013). By expanding 

Medicaid to cover more of those most likely to be dependent on free or reduced-cost medical 

care, the framers of the ACA expected the increase in hospital revenue to result in decreased 

levels of uncompensated care. Based on this assumption, and because the Medicaid 

expansion was envisioned as a mandatory reform, the ACA also introduced federal funding 

cuts to programs that have historically helped hospitals offset the cost of providing 

uncompensated care. Given the implications of this reform for hospital financial security, an 

abundance of empirical analyses have investigated the effect of the Medicaid expansion on 

hospital provision of uncompensated care. Overwhelmingly, the findings indicate that 

hospitals in expansions states experienced significantly higher reductions in uncompensated 
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care relative to those in non-expansion states (DeLeire, Joynt, & McDonald, 2014; Dorn, 

Francis, & Snyder, 2015; Nikpay, Buchmueller, & Levy, 2015; Bazzoli, 2015; Blavin 2016; 

Dranove, Garthwaite, & Ody, 2016; Camilleri, Forthcoming). The present analysis exploits 

the exogenous reduction in uncompensated care caused by the Medicaid expansion to 

examine the relationship between uncompensated care and hospital quality. 

Contribution to the Literature 

The present study builds on the literature in several key ways. First, it operationalizes 

hospital quality as patient experience scores, which have thus far been overlooked in the 

literature linking financial performance to quality of care, but are increasingly highlighted by 

policy makers as important indicators of quality. Second it examines the understudied 

relationship between uncompensated care and patient experience scores. Third, it takes 

advantage of the natural experiment presented by the voluntary, state-level Medicaid 

expansion to mitigate the empirical challenges related to analyzing the relationship between 

two endogenous variables: uncompensated care and hospital quality. Endogeneity occurs 

when the explanatory variable is correlated with the error term. Common causes of 

endogeneity are simultaneous causality between the dependent and independent variables and 

failing to control for confounding factors that may be causing changes to both the dependent 

and independent variables.  

The present study may be afflicted by both of these causes of endogeneity. It is 

plausible that a loop of causality exists between uncompensated care and quality. If hospitals 

with lower levels of quality are unable to successfully compete with higher-quality hospitals, 

they may only attract low-income patients, resulting in high levels of uncompensated care. 
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As a result, high levels of uncompensated care would reduce a hospital’s ability to invest in 

quality improvements, such as hiring qualified staff members, which would then contribute 

to a further deterioration of quality. Furthermore, there may be unobserved, difficult to 

measure variables that affect both uncompensated care and hospital quality that are not 

accounted for in the model, such as hospital culture. Omitting such confounding factors from 

the analysis would also lead to biased results. To overcome these challenges, this study 

employs an instrumental variable (IV) approach wherein the exogenous variation in 

uncompensated care caused by the Medicaid expansion is used to estimate the association 

between uncompensated care and hospital quality.   

Data and Methods 

 Data for the dependent variable, hospital inpatient experience, come from the 

Hospital Consumer Assessment of Healthcare Providers and Systems Survey (HCAHPS). 

Starting in 2007 and developed by the Centers for Medicare and Medicaid Services (CMS) in 

conjunction with the Agency for Healthcare Research and Quality (AHRQ), the HCAHPS is 

a publicly available data set that offers a standardized instrument for measuring patient 

hospital experiences. The survey is administered to a random sample of adult patients, across 

payment type and medical condition, between 48 hours and six weeks after discharge. It is 

adjusted for hospital case mix and includes 32 questions that inquire about a variety of topics 

relevant to patient experience, including: staff communication, staff responsiveness, pain 

management, hospital cleanliness, and discharge information. Short-term, acute care, non-

specialty hospitals participate in the HCAHPS. The individual-level data are aggregated and 

reported at the hospital level. 
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 The second major source of data is the CMS Healthcare Cost Report Information 

System (HCRIS), also know as Medicare cost report data. Each year, Medicare-certified 

institutional providers are required to submit a cost report to CMS, which is made up of a 

series of worksheets that collect information on hospital uncompensated care, facility 

characteristics, utilization data, cost and charge data, and financial statement data. 

Information concerning the independent variable, hospital level of uncompensated care, and 

other hospital characteristics, such as, size, teaching status, ownership status, and staff levels 

are derived from these cost reports. The study also includes county-level data that was 

accessed online through the US Census Bureau’s Small Area Income and Poverty Estimates 

(SAIPE). 

The sample for this study includes general, short-term, non-federal hospitals that 

participate in Medicare and are observed in each year of the study. The sample was restricted 

to hospitals with non-missing data for each year from 2011 to 2015, with those submitting a 

duplicate cost report in a given year being excluded. The final sample is made up of 3,395 

hospital-year observations, with 679 unique hospitals observed in each fiscal year. 

Independent and Dependent Variables   

  Data from the Medicare cost reports were used to construct the independent variable 

of interest for this study, which is hospital uncompensated care costs measured as a percent 

of total hospital operating expenses. The dependent variables (DV) for this analysis are 

measures of patient experience derived from the HCAHPS. CMS currently reports scores for 

seven composite measures of patient experience, with each measure made up of two or three 

survey questions asking about particular inpatient experiences. Topics include nurse 
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communication, doctor communication, responsiveness of hospital staff, pain management, 

communication about medications, discharge information, and care transitions. Questions 

regarding care transitions are not available for all study years and are therefore not included 

in the analysis as a DV. The survey includes two additional questions about hospital 

cleanliness and noise level, as well as two global measures: an overall rating of the hospital 

from 0-10 and a willingness to recommend measure. Results are reported at the hospital-level 

as the percentage of patients at each hospital who give a certain response. For the purposes of 

this study, positive responses to the ten measures of patient experience are used as the DVs, 

which are measured as continuous variables with a range of responses between 0 and 100. 

HCAHPS scores are adjusted for hospital case-mix, which allows the comparison of 

responses across hospitals with different patient profiles.1  

Control Variables 

 Factors other than whether a hospital resides in an early expansion state are also 

expected to affect patient experience, such as hospital characteristics and community 

characteristics. Hospital characteristics, derived from the Medicare cost reports, include: 

hospital teaching status, measured as a dichotomous dummy variable; number of full-time 

equivalencies (FTE); hospital ownership status, measured as a series of dichotomous dummy 

variables indicating nonprofit, for-profit, or government ownership; whether the hospital has 

Medicare disproportionate share status due to treating a large proportion of low-income 

patients (DSH), measured as a dichotomous dummy variable equal to one if the hospital 

                                                
1 See Hospital Consumer Assessment of Healthcare Providers and Systems (2008) for more information on how 
responses are adjusted. 
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retains this status for all five study years and zero if it does not have this status for each study 

year; and Medicare share of hospital days, measured as a percent of total hospital days. 

Community characteristics include percent of population living in poverty and percent of the 

population that is non-white, both measured at the county level and derived from the SAIPE, 

as well as a variable for hospital competition as measured by a Hirschman-Hirfendahl Index 

(HHI) calculated on the basis of total discharges at the county level. 

Research Design 

 The effect of uncompensated care on hospital patient experience scores is estimated 

using a two-stages least squares (2SLS) regression with instrumental variables (IV) approach. 

The IV approach exploits the exogenous variation in uncompensated care caused by the 

Medicaid expansion. The goal is to estimate the association between uncompensated care and 

hospital quality using the following OLS regression model: 

𝑄𝑢𝑎𝑙"# = 𝛽& +	𝛽)𝑈𝐶"# +	𝛽0𝑋"# +	𝛽3𝑍"# + 𝛽5𝑌𝑒𝑎𝑟# 	+ 𝛽7𝑆𝑡𝑎𝑡𝑒" + 𝜀"#	   (1) 

where 𝑄𝑢𝑎𝑙"#is a continuous measure of quality for hospital i in time period t, 𝑈𝐶"#  is a 

continuous measure of the uncompensated care for hospital i in time period t, 𝑋"#is a vector 

of hospital-level controls, 𝑍"# is a vector of community-level controls, 𝑌𝑒𝑎𝑟# is a vector of 

year-specific dummy variables, 𝑆𝑡𝑎𝑡𝑒" is a vector of state-specific dummy variables, and 𝜀"# 

is the error term. However, a hospital’s level of uncompensated care is not exogenous and, as 

such, estimates resulting from equation (1) would be biased due to hospital uncompensated 

care being correlated with the error term. 

To mitigate bias, this paper uses the exogenous variation in uncompensated care 

caused by the Medicaid expansion to estimate the effect of uncompensated care on hospital 
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quality. Two-stages least squared regression occurs in two phases. First, a predicted measure 

of uncompensated care was estimated using a difference-in-differences estimator and an 

instrument for uncompensated care in the following linear regression model: 

𝑈𝐶"# = 𝛽& +	𝛽)𝐸𝑥𝑝𝑎𝑛𝑑" 	+	𝛽0𝑃𝑜𝑠𝑡# +	𝛽3 𝐸𝑥𝑝𝑎𝑛𝑑" ∗ 𝑃𝑜𝑠𝑡# +	𝛽5𝑋"# 

 +	𝛽7𝑍"# + 𝜀"#	           (2) 

where 𝑈𝐶"#is a continuous measure of uncompensated care for hospital i in time period t, 

𝐸𝑥𝑝𝑎𝑛𝑑"  is a dummy variable indicating whether hospital i resides in one the 16 states that 

implemented the full Medicaid expansion on January 1, 2014 (Expandi=1), or resides in one 

of the 19 states not moving forward with the expansion in any form at the time of this writing 

(Expandi=0), 𝑃𝑜𝑠𝑡# is equal to one if is is after the introduction of the Medicaid expansion, 

2014 or 2015, and 𝐸𝑥𝑝𝑎𝑛𝑑" ∗ 𝑃𝑜𝑠𝑡# indicates the change in uncompensated care caused by 

the Medicaid expansion and acts as the IV. This is a good instrument because, as the results 

of the first stage regression confirm below, there is a strong correlation between the 

endogenous regressor in equation (1), uncompensated care, and the IV in equation (2), 

𝐸𝑥𝑝𝑎𝑛𝑑" ∗ 𝑃𝑜𝑠𝑡#. Furthermore, because assignment to the treatment group, state expanded 

Medicaid, is a near-random source of variation in uncompensated care and because the 

estimation strategy in equation (2) isolates the random component of uncompensated care, 

we can assume that the instrument is independent of the other variables in equation (1).  

In the second stage regression, the predicted measure of 𝑈𝐶"# obtained from equation 

(2) was used to estimate equation (3) in the following linear regression model: 

𝑄𝑢𝑎𝑙"# = 𝛽& +	𝛽)	𝑈𝐶"# +	𝛽0𝑋"# +	𝛽3𝑍"# + 𝛽5𝐸𝑥𝑝𝑎𝑛𝑑" 	+	𝛽7𝑃𝑜𝑠𝑡# + 𝜀"#  (3) 
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where 𝑈𝐶"# represents an exogenous change in uncompensated care that was caused by the 

Medicaid expansion and therefore uncorrelated with the error term. Heteroskedastic-robust 

standard errors were obtained by clustering at the provider level using the ivreg2 command in 

Stata14. 

 It is important to note that the IV estimates of the relationship between 

uncompensated care and hospital quality represents a local average treatment effect (LATE), 

meaning they apply only to those hospitals with uncompensated care that were affected by 

the Medicaid expansion. Thus, the results of this analysis indicating the association between 

level of uncompensated care and hospital quality outcomes are most applicable to hospitals 

in states that have already expanded Medicaid, as well as those in states that may expand in 

the future.   

 In order for the difference-in-differences estimator in equation (2) to qualify as a 

good IV, several requirements have to be satisfied. First, the results of the regression analysis 

represented by equation (2) must pass a test of parallel trends, which is the key identifying 

assumption for difference-in-differences research design. The parallel trends assumption 

holds that the outcome of interest for the treatment and control groups would follow the same 

trend in the absence of the treatment. For this analysis, that means that, had the Medicaid 

expansion never happened, hospitals in expansion and non-expansion states would have 

exhibited the same uncompensated care trends in 2014 and 2015. Pre-treatment data are used 

to verify this assumption since the counterfactual cannot be directly observed.  

Table 2.1 shows the results of the parallel trends test for equation (2). The coefficients 

on the group and time interactions for the pre-expansion periods, Expand* 2011 and 
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Expand*2012, indicate whether there were differential changes in provision of 

uncompensated care between the two groups prior to the full expansion of Medicaid in 2014. 

The coefficient for Expand*2011 is statistically significant at the 0.05 level, suggesting that a 

difference did exist between hospitals in the two groups prior to the expansion. However, this 

pre-expansion difference should not undermine the findings, which offer strong causal 

evidence that the Medicaid expansion substantially reduced hospitals’ burden of 

uncompensated care. Figure 2.1 offers evidence of a clear and precipitous drop in provision 

of uncompensated care for hospitals in expansion states in 2014 that continued in 2015. A 

similarly steep reduction does not occur for hospitals in non-expansion states.  

It is also plausible that an anticipation effect contributed to the change in 

uncompensated care for hospitals in expansion states prior to the implementation of the full 

Medicaid expansion in 2014. Empirical evidence suggests that individuals may alter their 

behavior in anticipation of the enactment of future policies. In a study of the anticipatory 

effect of the announcement of Medicare Part D two years before its implementation on the 

prescription drug consumption behavior of older individuals, Alpert (2016) found a 

substantial decline in the overall drug usage of older individuals after the announcement of 

Part D, which was followed by a spike in usage after the policy went into effect. The author’s 

results suggest that consumers altered their behavior in response to expected price reductions 

resulting from subsidized prescription drug coverage. Because there was a four-year lag 

between when the Medicaid expansion was signed into law and when it was fully 

implemented, it is possible that forward-looking, low-income, uninsured individuals in 

expansion states delayed seeking medical care until they became eligible for Medicaid, thus 
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reducing the supply of uncompensated care provided by hospitals in the years immediately 

preceding 2014. Such a change in behavior could have contributed to the slight decline in 

uncompensated care observed in Figure 2.1 for hospitals in expansion states from 2012 to 

2013. Thus, had the ACA Medicaid expansion never existed, it is plausible to conclude that 

hospitals in expansion and non-expansion states would have maintained parallel trends in 

uncompensated care across the study years of 2011-2015.  

The results in Table 2.1 also suggest that the Medicaid expansion was strongly 

correlated with a reduction in uncompensated care, which is consistent with prior research 

(DeLeire et al., 2014; Dorn et al., 2015; Nikpay et al., 2015; Bazzoli, 2015; Blavin 2016; 

Dranove et al., 2016; Camilleri, Forthcoming). The coefficients on the difference-in-

differences estimators in Table 2.1, Expand* 2014 and Expand*2015, are negative and 

statistically significant at the 0.01 level. They indicate that hospitals in expansion states 

experienced a 1.2 to 1.4 larger percentage point decline in uncompensated care as a share of 

total operating expenses relative to hospitals in non-expansion states, or a 27 to 31 percent 

decline from pre-expansion means, in 2014 and 2015, respectively. These results suggest a 

strong relationship between the IV and the endogenous regressor, which is a requirement that 

must be satisfied for the IV approach to be valid.  According to Bound, Jaeger, and Baker 

(1995), a weak correlation between the excluded instrument and the endogenous regressor 

can seriously bias the results.   

Another key assumption relevant for this study is the exclusion restriction, which 

holds that the excluded instrument can only influence the outcome of interest through its 

affect on the endogenous regressor. Because the exclusion restriction cannot be empirically 
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verified, its validity must be demonstrated using sound theory and reasoning. For the present 

study, the exclusion restriction assumes that the Medicaid expansion only influenced hospital 

patient experience scores through its impact on uncompensated care. As demonstrated by the 

literature presented above, hospitals may attempt to alleviate financial constraints related to 

high levels of uncompensated care by reducing quality improvement efforts. As such, it 

follows that reducing uncompensated care would result in quality improvements. Given the 

ample evidence provided by this and prior studies that the Medicaid expansion was effective 

at reducing hospital level of uncompensated care, it is reasonable to assume that this was the 

primary mechanism through which the Medicaid expansion affected patient experience 

scores.   

Results 

Descriptive Statistics 

 Table 2.2 displays the means and proportions of the variables in the analysis for 

hospitals in 2013, prior to the implementation of the Medicaid expansion. The table displays 

the statistically significantly differences in means between hospitals in expansion and non-

expansion states. Several noteworthy differences exist, highlighting the fact that the 

assignment of states into the treatment category, expanded Medicaid, was not completely 

random. In particular, prior to the expansion, hospitals in expansion states experienced lower 

levels of uncompensated care as well as lower scores for all ten dimensions of patient 

experience relative to hospitals in non-expansion states. This finding is interesting in light of 

the results of the 2SLS with IV regression below, which indicate an inverse relationship 

between uncompensated care and patient experience scores.  
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Instrumental Variables 

 Results of the 2SLS with IV regression are show in Table 2.3. Columns (2) through 

(11) show IV estimates of the effect of uncompensated care on the ten indicators of patient 

experience. For each measure of patient experience, the coefficient on the uncompensated 

care costs variable is negative, however, only half of them are statistically significant. The 

results suggest that a one percentage point increase in uncompensated care costs as a share of 

total operating expenses was associated with a 0.25 percentage point decrease (a 0.3 percent 

change from the pre-expansion mean) for the measures “nurse always communicated well” 

(p<0.10); a 0.25 percentage point decrease (a 0.3 percent change from the pre-expansion 

mean) for the measures “doctor always communicated well” (p<0.05); a 0.36 percentage 

point decrease (a 0.5 percent change from the pre-expansion mean) in the measure “staff 

always responsive” (p<0.10); a 0.23 percentage point decrease (a 0.3 percent change from the 

pre-expansion mean) in the measure “staff communicated discharge information - yes”  

(p<0.05); and a 0.42 percentage point decrease (a 0.6 percent change from the pre-expansion 

mean) in the measure “high overall hospital rating – 9 or 10”  (p<0.05).  

While the effect of uncompensated care was statistically significant for five measures 

of patient experience, the effect sizes were small. When compared to the pre-expansion mean 

in the outcomes for 2011-2013, the effect sizes represent a modest 0.3 to 0.6 percent change 

in score. Furthermore, two of the five statistically significant measures of patient experience, 

“nurse always communicated well” and “staff always responsive”, were only significant at 

the 0.10 level. Finally, while in the proposed direction, the effect of uncompensated care was 

not significant for the “pain always managed well”, “medication information always 
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communicated well,” “room always clean”, “room always quiet”, and “would definitely 

recommend hospital – yes” measures of patient experience.  

Column (1) in Table 2.3 shows the results of the difference-in-differences analysis 

represented by equation (2) in which the IV, Expand*Post, predicts the exogenous change in 

uncompensated care costs caused by the Medicaid expansion. The coefficient on this variable 

is negative and statistically significant at the .001 level, indicating that uncompensated care 

costs as a share of total operating expenditures was 1.5 percentage points lower in expansion 

states than in the comparison states post-expansion, which are consistent with the results 

displayed in Table 2.1. These findings suggest the IV, Expand*Post, is strongly correlated 

with the endogenous regressor from equation (1), uncompensated care, lending evidence that 

the IV approach used in this study to estimate the association between level of 

uncompensated care and patient experience scores is appropriate.  

Discussion 

This study has two main findings. First, the negative correlations between 

uncompensated care and patient experience scores suggest that reducing uncompensated care 

would likely lead to improved hospital experiences. This implies that, as uncompensated care 

rises, hospitals resort to diverting resources away from operations that would improve patient 

experiences in favor of using the funds to offset the costs associated with providing 

uncompensated care. It follows that, as uncompensated care levels decline, the resources 

would get shifted back toward quality improvements, resulting in better patient experiences.  

This finding is in alignment with the idea that hospitals may respond to periods of financial 

constraint by limiting investment in quality improvements (Lee et al., 2010).  
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This finding is particularly relevant given the emphasis of Title III reforms within the 

ACA on improving quality of care outcomes by transforming payment structures and 

provider incentives. Prior to these changes, health care providers primarily operated under a 

fee-for-service reimbursement system where they would receive payment for each discrete 

service provided irrespective of patient outcomes. Several ACA programs have shifted the 

economic incentives of providers by introducing a new era of value-based reimbursement 

models. One program in particular, the Hospital Value-Based Purchasing (VBP) initiative, 

offers incentive payments to acute-care hospitals based on three factors: the quality of care 

provided to Medicare patients, how closely best clinical practices are followed, and how well 

patient experiences improve as measured by the HCAHPS survey (Centers for Medicare and 

Medicaid Services, 2015). The hospital VBP program went into effect in fiscal year 2013 and 

is funded by a percentage withheld from participating hospitals’ Diagnosis-Related Group 

(DRG) payments. 

The concern is that hospitals in non-expansion states might suffer financially under 

recent reforms. First, these hospitals are not receiving a boost in Medicaid revenue brought 

about by the expansion. And second, if, as indicated by the results of this study, 

uncompensated care is negatively related to positive patient experience scores, hospitals in 

non-expanding states may also be at a financial disadvantage under the Medicare VBP 

program, as they have not experienced as large a decline in uncompensated care as have 

hospitals in expansion states. However, it is unclear how much of a concern the latter 

consideration should be. Indeed, descriptive results of this study, which are consistent with 

prior evidence (Becker et al., 2015), indicate that hospitals in non-expansion states started 
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with more satisfactory pre-expansion patient experience scores and were able to maintain 

them post-expansion.2 Nevertheless, the cuts to federal funding to hospitals scheduled for 

fiscal year 2018 may prove financially detrimental for hospitals in non-expansion states, 

particularly for those that provide higher than average levels of uncompensated care. Thus, 

the effect of failing to expand Medicaid combined with the hospital VBP program on hospital 

finances and quality outcomes deserve continued attention.  

The second key finding is that, while five of the ten indicators of patient experience 

scores were statistically significant, the effect sizes were modest. It is difficult to compare 

these results with previous findings, since, as far as can be determined, no studies have 

examined the relationship between uncompensated care and quality of care. However, it is 

plausible to conclude that hospitals that are able to substantially reduce higher than average 

levels of uncompensated care will see the biggest effect on patient experience scores, which 

is in accordance with the current literature examining the relationship between financial 

security and hospital quality (Liu et al., 2016; Gilman et al., 2015; Gilman et al., 2014; 

Chatterjee et al., 2012; Joynt & Jha, 2012; Jha et al., 2010; Jha et al., 2011; Bazzoli et al., 

2008; Goldman et al., 2007). Thus, these results may be most promising for a particular type 

of hospital, as evidence suggests that hospitals with higher pre-expansion levels of 

uncompensated care saw the largest reductions post-expansion (Camilleri, Forthcoming; 

Dranove et al., 2016). These hospitals, therefore, may benefit the most from reductions in 

uncompensated care as they relate to improved patient experiences. 

                                                
2 Results not shown. 



 

 53 

These results highlight the complexities and challenges involved with improving 

patient outcomes. While financial situation and level of uncompensated care are important 

determinants of hospital quality, they represent only one aspect in the delivery of medical 

care which consists of a highly interdependent series of multiple variables. Furthermore, 

whether and to what extent the Medicaid expansion results in improved patient experiences 

through its effect on uncompensated care may also depend on the level of private insurance 

crowd out and how Medicaid reimbursement rates compare to privately insured and self-pay 

patients. While there is some indication that the Medicaid expansion improved the financial 

performance of some hospitals, this may not be true for all hospitals, with the effect varying 

by care setting and condition (Nikpay et al., 2016). Thus, if a hospital’s financial condition is 

further constrained post-expansion due to high levels of private insurance crowd out and/or 

because Medicaid reimbursement rates are lower than those of their previously uninsured 

self-pay patients, hospitals might experience an increase in uncompensated care, resulting in 

a subsequent decline in quality. However, the findings of this study suggesting that the 

Medicaid expansion was related to a large reduction in uncompensated care, and that this 

reduction in uncompensated care was related to improved patient experiences, lends evidence 

in support of the idea that the Medicaid expansion is improving, rather than constraining, 

hospital financial condition.  

There are limitations of this study worth noting, the first of which concerns the 

exclusion restriction. Given that this assumption cannot be empirically confirmed, satisfying 

the exclusion restriction is often the most difficult requirement for the IV approach, and this 

study is no exception. While the literature presented in this study suggests that the Medicaid 



 

 54 

expansion’s strong affect on uncompensated care is the primary mechanism through which it 

influenced hospital patient experience scores, it is possible that the Medicaid expansion 

might have affected patient experience scores in other ways that are not controlled for in the 

model. For example, new enrollees with no prior coverage may have reported having 

satisfactory experiences due to the fact that they gained access to critical hospital resources 

that they were previously unable to secure, regardless of the quality of care they actually 

received. This would be a violation of the exclusion restriction, leaving the IV estimate 

vulnerable to bias. 

Second, there may be limitations associated with the data used in this study. While 

Medicare cost report data are commonly used by researchers and government officials, there 

are a few well-recognized quality problems. In particular, Medicare cost reports rely on 

financial statements that are not required to be audited, and thus, suffer from missing 

information and measurement error (Kane & Magnus, 2001; Chen et al., 2004). These 

challenges are often highlighted as limitations in studies that rely on Medicare cost report 

data (Bazzoli et al., 2007; Bazzoli et al, 2008). While modifications to the cost report 

worksheets in 2010 improved the quality of hospital uncompensated care information 

(Crews, Reiter, Randolph, & Holmes, 2013), continuing issues with missing data affected the 

sample size of this study.  

As a result, this analysis did not stratify the sample based on hospital type or strength 

of financial health, which should be kept in mind when interpreting the findings. Studies 

indicate that different types of ownership structures may be differentially affected by changes 

in uncompensated care, with both hospital quality and financial outcomes varying based on 
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type of ownership (Shen, Eggleston, Lau, & Schmid, 2007; Eggleston et al., 2008). In 

addition, quality may be most affected in hospitals with deep financial problems (Bazzoli et 

al., 2008), as noted earlier. Future work can contribute to a better understanding of how 

uncompensated care affects patient experience scores by examining differences based on 

ownership type and baseline level of financial health. 

Conclusion 

 As insurers of last resort, hospitals are often burdened with high levels of care for 

which they are not reimbursed, resulting in widespread financial implications that reverberate 

across society as taxpayers and consumers are relied upon to offset the costs of this care. In 

addition to relying on government funds and cross-subsidizing the cost of uncompensated 

care by raising prices for the privately insured, hospitals may also resort to reducing costly 

quality improvements in order to stabilize their financial condition. However, the 

endogeneity between uncompensated care and hospital quality has thus far rendered this 

relationship difficult to empirically examine. The implementation of the Medicaid expansion 

in 2014 afforded an opportunity to investigate the effect of an exogenous change in 

uncompensated care on hospital patient experience scores. The findings suggest that an 

increase in uncompensated care is related to a modest decrease in patient experience scores, 

the implication being that reducing uncompensated care would conversely result in 

improvements in hospital experiences.  

The results from this study have implications for hospitals with high levels of 

uncompensated care, particularly those in non-expansion states. Because quality standards 

are most likely to improve for hospitals who are able to considerably reduce high levels of 
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uncompensated care, hospitals in non-expansion states might face unique challenges, as 

strong evidence exists to support the conclusion that the Medicaid expansion caused large 

decreases in uncompensated care. The financial implications of not expanding Medicaid may 

also be compounded if, in the face of looming federal funding cuts, these hospitals are further 

penalized by the Medicare VBP program for failing to show improvement in patient 

experience scores. Finally, these findings should be taken into consideration by policymakers 

considering changes to the structure of Medicaid funding, as reductions in funding have the 

potential to reverse the current trend of declining uncompensated care, which would likely 

contribute to a subsequent erosion of quality standards.  
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Table 2.1: Difference-in-Differences Regression Results -    
Parallel Trends Assumption 

  

 
Uncompensated Care Costs 
 

Expand*2011 0.410** (0.189) 
Expand*2012 0.326 (0.199) 
Expand*2014 -1.187*** (0.211) 
Expand*2015 -1.371*** (0.202) 
Expand -1.414*** (0.384) 
2011 -0.700*** (0.157) 
2012 -0.369*** (0.123) 
2014 -0.233* (0.123) 
2015 -0.506*** (0.169) 
Employees -0.000* (0.000) 
For-Profit -1.764*** (0.272) 
Government 5.019*** (1.292) 
DSH 2.013*** (0.250) 
Teaching Hospital -0.175 (0.251) 
HHI Discharges -0.179 (0.509) 
Pct. Medicare Days -6.076*** (1.764) 
Pct. Below Poverty -0.022 (0.024) 
Pct. Non-White 1.481 (1.035) 
Unemployment Rate 0.175*** (0.061) 
Constant 5.310*** (0.705) 
R-squared 0.273 
N 3395 
*p<0.10, ** p<0.05, *** p<0.01 
Source: Medicare cost reports from 2011-2015 for general, short-term, 
non-federal hospitals that participate in Medicare and are observed in each 
year of the study. 
Notes: Uncompensated care costs are measured as the percent of total 
hospital operating expenses. Heteroskedastic-robust standard errors in 
parentheses are clustered at the provider level. All dollar figures used in 
the analysis were adjusted to 2015 dollars. 
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Table 2.2: Pre-Expansion Means and Proportions (2013) 

  Expansion 
Non-
Expansion 

Uncompensated Care Costs 4.52 (5.15)*** 5.59 (4.27) 
Nurses Always Communicated Well 77.09 (5.16)*** 78.74 (5.32) 
Doctors Always Communicated Well 78.65 (3.65)*** 81.16 (4.22) 
Staff Always Responsive 63.30 (7.31)*** 66.46 (8.37) 
Pain Always Managed Well 69.05 (4.68)*** 71.05 (4.80) 
Medication Info. Always Communicated Well 61.69 (5.18)*** 64.14 (6.23) 
Room Always Clean 70.02 (6.73)*** 72.14 (6.77) 
Room Always Quiet 54.59 (7.08)*** 63.77 (9.33) 
Received Discharge Info. - Yes 85.42 (4.12)*** 86.10 (3.72) 
Overall Hospital Rating - 9 or 10 67.72 (8.73)*** 72.59 (9.03) 
Definitely Recommend Hospital - Yes 69.97 (9.56)*** 74.37 (9.37) 
Employees 2052 (2632)*** 1493 (1822) 
Non-Profit 0.86*** 0.48 
For-Profit 0.10*** 0.39 
Government 0.05*** 0.13 
DSH 0.88*** 0.79 
Teaching Hospital 0.52*** 0.33 
HHI Discharges 0.35 (0.28)** 0.40 (0.30) 
Pct. Medicare Days 0.37 (0.12) 0.37 (0.12) 
Pct. Below Poverty 15.48 (5.30)** 16.45 (5.30) 
Pct. Non-White 0.25 (0.15) 0.25 (0.14) 
Unemployment Rate 8.77 (0.15)*** 7.91 (2.33) 
N 294 385 
Indicates statistically significant difference form the control group (non-expansion states) at the  
* p<0.10, ** p<0.05, and *** p<0.01 levels. 
Sources: Medicare cost reports and CMS HCAHPS from 2013 for general, short-term, non-federal 
hospitals that participate in Medicare and are observed in each year of the study. 
Notes: Uncompensated care costs are measured as the percent of total hospital operating expenses. 
Standard deviations in parentheses for the continuous variables. All dollar figures used in the 
analysis were adjusted to 2015 dollars. 
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Table 2.3: Two-Stages Least Squares Regression Results 
 First Stage Second Stage  

 
Uncomp.  

Care Costs 

Nurse Comm. 
Well- 

Always 

Doc. Comm. 
Well- 

Always 

Staff 
Responsive- 

Always 

Pain Managed  
Well- 

Always 
  (1) (2) (3) (4) (5) 

Expand*Post -1.524***         
  (0.232) 

Uncomp. Care Costs   -0.25* -0.254** -0.361* -0.168 
  (0.129) (0.110) (0.198) (0.145) 

Expand -1.154*** -1.649*** -2.294*** -2.409*** -1.688*** 
  (0.419) (0.450) (0.386) (0.632) (0.429) 

Post -0.053 0.018 -0.898*** -0.689** -0.829*** 
  (0.153) (0.218) (0.191) (0.339) (0.206) 

Employees -0.000** 0.000 0.000 0.000 0.000 
  (0.000) (0.000) (0.000) (0.000) (0.000) 

For-Profit -1.764*** -2.782*** -1.607*** -2.175*** -1.512*** 
  (0.272) (0.489) (0.415) (0.723) (0.461) 

Government 5.028*** 0.787 1.294 1.439 0.312 
  (1.292) (0.941) (0.799) (1.352) (0.919) 

DSH 2.024*** -5.426*** -3.960*** -9.012*** -4.341*** 
  (0.250) (0.608) (0.461) (0.988) (0.557) 

Teaching Hospital -0.181 -1.285*** -1.101*** -2.616*** -1.297*** 
  (0.250) (0.319) (0.274) (0.485) (0.286) 

HHI Discharges -0.179 1.746*** 1.988*** 2.189*** 1.083** 
  (0.508) (0.539) (0.452) (0.841) (0.485) 

Pct. Medicare Days -6.069*** -2.732 -4.064*** -5.553** -3.780** 
  (1.765) (1.666) (1.351) (2.632) (1.626) 

Pct. Below Poverty -0.018 0.169*** 0.158*** 0.297*** 0.137*** 
  (0.024) (0.036) (0.028) (0.059) (0.032) 

Pct. Non-White 1.532 -3.004** 2.292** -5.936*** -1.351 
  (1.035) (1.480) (1.101) (2.124) (1.328) 

Unemployment Rate 0.159*** -0.436*** -0.399*** -0.602*** -0.375*** 
		 (0.057) (0.074) (0.062) (0.117) (0.069) 

Constant 5.016*** 87.211*** 87.443*** 79.608*** 78.469*** 
  (0.708) (1.156) (0.900) (1.744) (1.122) 
R-squared 0.271 0.278 0.262 0.321 0.227 

N 3395 3395 3395 3395 3395 
* p<0.10, ** p<0.05, *** p<0.01 
Source: Medicare cost reports CMS HCAHPS from 2011-2015 for general, short-term, non-federal hospitals that 
participate in Medicare and are observed in each year of the study. 
Notes: Uncompensated care costs are measured as the percent of total hospital operating expenses. 
Heteroskedastic-robust standard errors in parentheses are clustered at the provider level. All dollar figures used  
were adjusted to 2015 dollars. 
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Table 2.3 Continued 
 Second Stage  

 

Meds. Info 
Comm. 

Well-Always 

Room 
Clean- 
Always 

Room 
Quiet- 

Always 
  (6) (7) (8) 

Uncomp. Care Costs -0.167 -0.235 -0.214 
  (0.156) (0.190) (0.191) 

Expand -2.050*** -1.675*** -7.077*** 
  (0.470) (0.584) (0.685) 

Post -0.005 -0.809** -0.740** 
  (0.263) (0.327) (0.351) 

Employees 0.000 0.000 -0.001*** 
  (0.000) (0.000) (0.000) 

For-Profit -1.925*** -2.602*** 1.525 
  (0.552) (0.653) (0.785) 

Government 0.785 -0.305 2.743 
  (0.993) (1.222) (1.416) 

DSH -5.841*** -5.458*** -7.159*** 
  (0.709) (0.837) (1.068) 

Teaching Hospital -1.508*** -2.312*** -3.257*** 
  (0.346) (0.488) (0.546) 

HHI Discharges 1.480** 0.636 2.321** 
  (0.599) (0.755) (0.971) 

Pct. Medicare Days -4.416** -4.735** -10.769*** 
  (1.939) (2.386) (3.007) 

Pct. Below Poverty 0.234*** 0.225*** 0.326*** 
  (0.037) (0.042) (0.058) 

Pct. Non-White -2.117 -5.453*** 11.889*** 
  (1.529) (1.756) (2.060) 

Unemployment Rate -0.549*** -0.457*** -0.711*** 
		 (0.081) (0.092) (0.117) 

Constant 72.438*** 82.539*** 72.027*** 
  (1.297) (1.657) (1.839) 
R-squared 0.283 0.227 0.454 

N 3395 3395 3395 
* p<0.10, ** p<0.05, *** p<0.01 
Source: Medicare cost reports CMS HCAHPS from 2011-2015 for general, short-term, 
non-federal hospitals that participate in Medicare and are observed in each year of the 
study. 
Notes: Uncompensated care costs are measured as the percent of total hospital 
operating expenses. Heteroskedastic-robust standard errors in parentheses are clustered 
at the provider level. All dollar figures were adjusted to 2015 dollars. 
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Table 2.3 Continued 
 Second Stage  

 

Discharge 
Info. Comm.- 

Yes 

High 
Rating-  
9 or 10 

Definitely 
Recommend- 

Yes 
  (9) (10) (11) 

Uncomp. Care Costs -0.226** -0.417** -0.109 
  (0.104) (0.196) (0.181) 

Expand -0.831** -5.320*** -4.970*** 
  (0.357) (0.709) (0.720) 

Post 1.154*** -1.124*** -1.831*** 
  (0.166) (0.355) (0.368) 

Employees 0.000 0.000*** 0.001*** 
  (0.000) (0.000) (0.000) 

For-Profit -1.819*** -4.464*** -4.778*** 
  (0.331) (0.770) (0.813) 

Government 0.338 0.12 -1.925 
  (0.712) (1.361) (1.408) 

DSH -3.251*** -10.037*** -11.318*** 
  (0.395) (0.970) (1.004) 

Teaching Hospital -0.857*** -2.206*** -1.890*** 
  (0.271) (0.552) (0.609) 

HHI Discharges 1.243*** -0.03 -1.877 
  (0.414) (0.933) (1.058) 

Pct. Medicare Days -3.861*** -11.278*** -9.605*** 
  (1.312) (2.750) (2.994) 

Pct. Below Poverty 0.079*** 0.288*** 0.267*** 
  (0.027) (0.057) (0.062) 

Pct. Non-White -5.422*** -6.522*** -9.280*** 
  (1.036) (2.411) (2.648) 

Unemployment Rate -0.290*** -0.772*** -0.805*** 
		 (0.054) (0.124) (0.132) 

Constant 93.195*** 91.860*** 94.482*** 
  (0.892) (1.730) (1.861) 
R-squared 0.289 0.353 0.346 
N 3395 3395 3395 
* p<0.10, ** p<0.05, *** p<0.01 
Source: Medicare cost reports and CMS HCAHPS from 2011-2015 for general, short-
term, non-federal hospitals that participate in Medicare and are observed in each year 
of the study. 
Notes: Uncompensated care costs are measured as the percent of total hospital 
operating expenses. Heteroskedastic-robust standard errors in parentheses are clustered 
at the provider level. All dollar figures were adjusted to 2015 dollars. 
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Source: Author’s analysis of Medicare cost reports from 2011-2015 for general, short-term, non- 
federal hospitals that participate in Medicare and were observed in each year of the study. 
 
Figure 2.1: Time Trends of Uncompensated Care Costs for Hospitals in Expansion  
and Non-Expansion States. 
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CHAPTER 3: 

THE EFFECT OF THE AFFORDABLE CARE ACT ON LABOR TRANSITIONS 
AMONG OLDER WORKERS 

 
 
 

Abstract 

This study advances a growing literature concerning health insurance induced job 

immobility, also known as job lock. Job lock suggests that the unprecedented expansion in 

health insurance through the Affordable Care Act (ACA) would have the unintended result of 

decreasing labor supply, as those participating in the workforce for the sole purpose of 

obtaining health insurance will have alternative options for coverage. However, disentangling 

the effect of employer provided health insurance from other determinants of labor market 

participation has been difficult. This study examines the effect of expanded access to health 

insurance through the ACA on entry into retirement, part-time work, and self-employment 

among older workers using data from the Current Population Survey’s (CPS) March 

supplement and a difference-in-differences research design. Studying this population permits 

the use of a quasi-experimental research design. Older workers not yet eligible for Medicare 

comprise the treatment group, as they are incentivized to take advantage of several ACA 

provisions so that they may enjoy more career flexibility later in life. The control group is 

made up older workers who are eligible for Medicare, and, therefore, not affected by the new 

coverage options offered through the ACA when making labor market decisions. This study 

pays particular attention to the effect of the ACA insurance expansions on the labor market 

behavior of an understudied population, public sector workers, who are often overlooked in 



 

 

69 

the literature on job lock. The results suggest that the ACA insurance expansions of 2014 had 

no effect on the labor market behavior of older workers regardless of sector. However, it may 

be too soon to observe any changes in labor market behavior resulting from the ACA, as the 

major insurance expansions only went into full effect in 2014. Furthermore, given the recent 

political changes, workers may be hesitant to reject the stability of employer-provided 

coverage in favor of relying on the options offered through the ACA, the future of which 

remains uncertain. 
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Introduction 

Access to health insurance in the US has traditionally been tied to employment, with 

those unable to gain coverage through an employer often left with few alternatives. While 

some might qualify for a public insurance program, which tend to be very limited, most 

would not. And though there was also the option of purchasing non-group coverage directly 

through a health insurance company prior to the implementation of the Affordable Care Act 

(ACA), the financial cost associated with this approach precluded it as a viable option for 

many. As a result, older workers nearing retirement had few options for affordable coverage 

until they became eligible for Medicare, America’s public health insurance program for the 

elderly, at age 65. This dearth of options may have discouraged early retirement or transitions 

out of career employment prior to that age, as there is evidence to suggest that workers who 

lack access to affordable non-employer-provided health insurance tend to remain working 

until they become eligible for Medicare (Rust & Phelan, 1997; Blau & Gilleskie, 2008; 

French & Jones, 2011). The implementation of the ACA insurance expansions in 2014 

offered new health coverage options for near retirees.  

Given the greater value of health insurance to older workers, it is plausible that this 

group might take advantage of the ACA insurance expansions to gain greater career 

flexibility later in life. More frequently, older workers are participating in alternative work 

arrangements after leaving career employment but prior to full retirement, which might 

include full-time work with a different employer, part-time work, or self-employment 

(Quinn, 1980; Cahill, Giandrea, & Quinn, 2006). There are several reforms within the ACA 

that might be attractive to near retirees seeking to transition out of career employment but 
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unable to do so because of an accompanied loss of health coverage. These include expanded 

coverage options made available in 2014 through the health care exchanges and the 

expansion of Medicaid in 32 states, sliding scale federal subsidies to help pay for premiums, 

a cap on premiums for older individuals, and a requirement that insurance companies cover 

individuals with pre-existing conditions.  

Of particular concern is the effect of decoupling health insurance and employment on 

the labor market behavior of public sector workers, as this population is absent from the 

literature examining the relationship between access to health insurance and labor market 

participation. Public sector organizations often use fringe benefits to compete with a better 

prepared private sector to attract and retain qualified employees. As such, expanded access to 

affordable coverage outside of employment may influence a worker’s decision to remain in 

the public sector. This study uses publicly available data from the Current Population 

Survey’s March Supplement (CPS) to empirically test the effect of the major ACA insurance 

expansions, which went into effect in 2014, on the labor market behavior of older workers in 

the public sector, using a quasi-experimental research design.  

Background 

Work Patterns of Older Workers 

The work patterns of older workers may be influenced by access to key retirement 

resources. Older workers may participate in a variety of work arrangements before entering 

full retirement, including phased retirement, self-employment, and part-time work, with one-

step, permanent retirements from career employment becoming less prevalent (Cahill, 

Giandrea, & Quinn, 2006). Over the past several decades, older workers have extended their 
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length of time in the labor force, as employment has become an increasingly important 

source of income in the face of declining retirement resources (Quinn, 2002; Chen & Scott, 

2003; Baker, 2015). As a result, they may opt for alternative work arrangements, including 

phased retirement in which workers gradually reduce time dedicated to their career 

employment before entering full retirement (Chen & Scott, 2003). While access to non-

employer-provided health insurance is less of a concern for workers who qualify for 

Medicare, those not yet eligible must take this into consideration when contemplating 

retirement options. According to Chen and Scott (2003), access to health insurance is one of 

several barriers workers interested in phased retirement must address. 

It is also not uncommon for older workers to shift into bridge jobs after career 

employment but prior to retirement. Bridge jobs are shorter in duration than career 

employment and include part-time or full-time work with a new employer as well as self-

employment (Quinn, 1980; Cahill et al., 2006). The literature focuses on a variety of “push” 

and “pull” factors that influence entry into self-employment. Push factors include 

characteristics of one’s situation that make self-employment a desirable option, such as high 

unemployment or a sluggish economy (Biehl, Gurley-Calvez, & Hill, 2013). Pull factors, on 

the other hand, are attributes of self-employment that one finds preferable to traditional wage 

and salary work, such as greater relative earnings capacity or a flexible work schedule 

(Lombard, 2001). Older workers in particular face certain incentives that either “push” or 

“pull” them into self-employment, such as health status, accumulated resources, social 

capital, and a stable family situation (Walker & Webster, 2007; Singh & DeNoble, 2003; 

Berger & Pelkowski, 2004; Zissimopoulous & Karoly, 2009). These alternative work 



 

 

73 

arrangements permit older workers to supplement their retirement income while also 

enjoying the benefits of career flexibility later in life. 

The Affordable Care Act and Older Workers 

Workers not yet eligible for Medicare are able to take advantage of the new insurance 

options offered by the ACA to gain more career flexibility as they near retirement. Several 

provisions of the ACA have made health insurance more accessible and more affordable for 

pre-Medicare individuals (see Mahaney, 2015). Under the ACA, health insurance companies 

can no longer refuse coverage or charge more because of a pre-existing condition. This is 

particularly valuable to older workers who may have chronic health issues associated with 

the aging process. An additional attempt to keep costs down for this population includes a 

cap on premiums for older individuals that cannot exceed three times what would be charged 

for a younger person. The law also makes sliding scale subsidies available to offset the cost 

of purchasing insurance for individuals and families who otherwise might be priced out of 

the market. Older workers may be able to take advantage of this provision if they are able to 

lower their taxable income prior to reaching Medicare eligibility at age 65. Finally, the ACA 

simplifies and streamlines the process of purchasing non-group coverage with the creation of 

state-based Health Insurance Marketplaces (exchanges), which were launched in October 

2013 for coverage beginning January 2014. These exchanges provide consumers with data on 

the available plans in their area and permit the opportunity to compare and purchase 

coverage. The exchanges also let consumers know whether they qualify for subsidies or for 

public health insurance through Medicaid, the US public health insurance program for the 
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poor that was expanded to cover additional numbers of low-income adults in 32 states 

(including DC).    

Literature 

Job Lock 

Job lock is a term used to describe health insurance induced job immobility. 

Empirical evidence of the phenomenon exists, with many studies focusing on the relationship 

between health insurance and job turnover, wages, retirement, and labor force participation 

(Currie & Madrian, 1999; Gruber & Madrian, 2002; Baker, 2015). This concept is 

particularly relevant for the US where health insurance is tightly linked to employment and 

public health insurance programs have historically only been available to targeted 

populations, such as the disabled, low-income households, and the elderly. The advent of the 

ACA introduced changes to the US health care system by expanding access to both public 

health insurance and affordable non-group coverage. These changes provided options for 

those who were unable to gain coverage through an employer, as well as for those who 

wished to change their labor force status but were unwilling to do so for fear of losing their 

health insurance.  

In a recent study examining the effect of access to health insurance on labor supply, 

Garthwaite, Gross, and Notowidigdo (2013) found a marked increase in employment after an 

abrupt decrease in public health insurance coverage. The authors looked at the disenrollment 

of approximately 170,000 Tennessee residents from the state’s Medicaid program and found 

a disproportionately large increase in labor supply, particularly among childless adults. These 

results indicate that disenrollees entered the labor force after losing coverage for the specific 
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purpose of procuring health insurance. The authors speculate that the unprecedented 

expansion of health insurance through the ACA will have the reverse effect of causing a 

decrease in labor supply, as those participating in the workforce for the sole purpose of 

obtaining health insurance will have alternative options for coverage.  

Access to non-employer-provided health insurance provides an incentive for those not 

yet eligible for Medicare to shift into retirement, phased retirement, or to pursue bridge jobs. 

There is a vast body of research examining the complex relationships among health, health 

insurance, and retirement. At age 65, workers face a variety of retirement incentives, 

including pension, Social Security, and Medicare eligibility. These program interactions 

make it difficult to isolate the effect of access to non-employer-provided health insurance on 

retirement behavior. Using a dynamic programming model and data from the Health and 

Retirement Study (HRS), French and Jones (2011) exploited variation in employer-provided 

health insurance and found that those with retiree coverage tended to retire earlier than 

individuals with insurance tied to employment, even after accounting for self-selection into 

jobs with retiree coverage. Their results are congruent with previous studies indicating that 

older workers remain employed until they become eligible for Medicare at age 65 (Rust & 

Phelan, 1997; Blau & Gilleskie, 2008).  

The evidence on the effect of health insurance on labor supply is by no means 

consistent, however. Looking at the effect of an expansion in VA health benefits on labor 

supply, Boyle and Lahey (2010) found a significant decrease in employment among older 

workers, while college-educated men were more likely to enter into self-employment. The 

authors also found an increase in labor supply among certain disadvantaged groups, 
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indicating that health improvements resulting from access to coverage may have the effect of 

increasing employment. This latter finding is consistent with previous studies that found the 

decoupling of health insurance and employment resulted in increased employment and job 

switching, most likely due to health improvements and improved job matches (Gruber & 

Hanratty, 1995; Gruber & Madrian, 1995). These studies exemplify the complexities of 

estimating the effect of health insurance on labor market supply, as it may either incentivize 

or disincentive work depending on the population studied. 

Public Sector Workers and Job Lock  

 While there is a surprising absence of literature specifically focusing on the 

prevalence of job lock in the public sector, there is a large body of work interested in the role 

of job security in inducing public sector employment. Job security refers to a worker’s ability 

to retain a desirable job, with benefits such as health insurance, pensions, and paid leave, 

which tend to be more generous in the public sector (Moore, 1991), playing an important role 

in the security associated with government work (Feeney, 2008). The empirical literature 

concerned with defining the characteristics that attract people to public sector work lends 

evidence that, relative to qualities that draw workers to the private sector, job security tends 

to rank high among the reasons people enter and maintain positions within the public sector 

(Jurkiewicz, Massey, & Brown, 1998; Lewis & Frank, 2002; Frank & Lewis, 2004; Feeney, 

2008). Thus, while studies have not specifically examined the effect of access to health 

insurance on public sector employment, it appears that workers are drawn to the security it 

provides when packaged with other benefits associated with public sector work. 

 Another stream of literature also seeking to clarify the motivations of people who 
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prefer public sector work focuses on the intrinsic value of public service. Public service 

motivation (PSM) is defined as “an individual’s predisposition to respond to motives 

grounded primarily or uniquely in public institutions” (Perry, 1996, p. 6). Public service 

motivation has been linked to a variety of outcomes in the literature, including job choice, 

performance, and organizational effectiveness (Rainey, 1982; Perry & Wise, 1990; 

Romzek, 1990). While the two are not necessarily mutually exclusive, as a strong desire to 

serve the public and an attraction to the security involved may both motivate individuals to 

seek public sector jobs, determining the relative strengths of each has become a subject of 

theoretical and practical import. However, the construct is difficult to operationalize due to 

the subjective nature of its conceptual definition (Perry, 1996), resulting in empirical 

challenges associated with estimating its effect. As a result, the ability to isolate the effect of 

employer-provided health insurance on an individual’s propensity to work in the public 

sector may offer additional insights into the determinants of job choice that would be relevant 

for both public administration researchers and practitioners. 

The ACA and Labor Market Behavior 

Several studies have examined the effect of various reforms within the ACA on labor 

market participation of various populations with mixed results. One stream of literature 

examines the relationship between the ACA’s dependent coverage mandate, which allows 

children to stay on their parent’s health insurance until age 26, and labor market participation 

of younger workers. Overall, the evidence does not support the existence of a relationship 

between the two (Bailey, 2017; Bailey & Chorniy, 2016; Slusky, 2013). While findings from 

Akosa Antwi, Moriya, and Simon (2013) suggest that the dependent coverage mandate did 
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result in reduced work hours among those affected, concerns about the authors’ estimation 

strategy highlighted by Slusky (2013) have cast doubt on the robustness of the findings. 

These studies generally conclude that the lack of an effect on job mobility among younger 

workers is an indication that the prevalence of job lock is insubstantial for this population. 

Another strand focuses on the effect of the ACA Medicaid expansion on the labor 

market behavior of low-income workers. As with the dependent coverage mandate, results 

are mixed. Using a quasi-experimental research design, Gooptu, Moriya, Simon, and 

Sommers (2016) found no effect of the ACA Medicaid expansion on several labor market 

outcomes among low-income, non-elderly workers, including exiting employment, switching 

jobs, or transitioning from full- to part-time status. While these results align with several 

studies that examined state-level Medicaid expansions (Dague, DeLeire, & Leininger, 2014; 

Baicker, Finkelstein, Song, & Taubman, 2014), they also conflict with other evidence 

suggesting that expansions and contractions of Medicaid affect the labor market behavior of 

low-income workers (Wind, 2016; Garthwaite, Gross, & Notowidigdo, 2013). The authors 

offer several reasons for the discrepancies, including differences in income eligibility 

thresholds among the various programs under examination and the possibility that it might be 

too early to observe any appreciable labor market effects resulting from the ACA Medicaid 

expansion, which went into effect in 2014. 

Most relevant for this study is the literature examining the effect of the ACA 

insurance expansions on the labor market behavior of older workers. Again, while mixed, the 

evidence suggests no relationship between the two. Looking at the retirement intentions of 

older workers, Ayyagari (2017) found that the ACA decreased the subjective probability of 
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working past age 62 by 5.6 percentage points. However, studies examining actual retirement 

behavior resulted in conflicting findings. Using longitudinal data from the Current Population 

Survey, Levy, Buchmueller, and Nikpay (2016) examined retirement trends and transitions to 

part-time work among older workers nearing retirement. Using an interrupted time-series 

research design, the authors did not find any changes in either outcome that could be 

attributed to the implementation of the ACA insurance expansions. Building on the work by 

Levy et al. (2016), Gustman, Steinmeier, and Tabatabai (2016) used a difference-in-

differences research design to test the effect of the ACA on retirement behavior. Like Levy et 

al. (2016), the authors did not find the ACA to have an effect on the retirement behavior of 

older workers. 

The results of these studies are surprising and in stark contrast to the compelling 

evidence that access to non-employer-provided health insurance, such as through Medicare, a 

spouse, or retiree coverage, significantly increases the probability of retirement (French & 

Jones, 2011; Blau & Gilleskie, 2008; Gruber & Madrian, 1995; Rust & Phelan, 1997). There 

may be several reasons for the discrepancy, including, once again, that it may be too early to 

tell, as the longer-term effects of the ACA on labor market behavior are yet to be observed. 

In addition, Levey et al. (2016) suggest that the uncertainty surrounding the early years of the 

ACA may have resulted in the hesitance of potential retirees to rely upon its coverage. 

Rather, these workers may have opted for the stability of employer-provided-health insurance 

over incentives to exit the labor force early offered by the ACA insurance expansions. 

Indeed, early challenges involved with the launch of the health care exchanges, volatility in 

the price of insurance premiums offered through the exchanges, fear of losing preferred 
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health care providers, and uncertainty surrounding the longevity of federal subsidies brought 

on by legal challenges all plagued the ACA during the first several years of its 

implementation. It is plausible that older workers would include these circumstances in their 

mix of considerations as they contemplate retirement decisions. 

This study fills several gaps in the literature. First, it uses a quasi-experimental 

research design to empirically test the assumption that, given access to affordable non-

employer-provided health insurance, older workers who are not yet eligible for Medicare will 

experience an increase in labor market transitions. Gustman et al. (2017) used a similar 

research design, however, they were limited to observing the effect during the first year of 

the ACA insurance expansions, 2014. And while Levy et al. (2016) included data for 2016, 

their research design did not include a comparison group, meaning they had no 

counterfactual indicating what would have happened in the absence of the ACA insurance 

expansions. This study combines an extended the timeline with a quasi-experimental research 

design in order to mitigate the challenges faced by prior work.  

Second, it examines labor market participation among public sector employees in 

particular, a population that is often overlooked in the literature on job lock. Stratifying the 

sample by sector offers insights valuable for policy, theory, and practice. If fringe benefits 

such as health care are primarily drawing workers to the public sector for the job security 

they create, then it is plausible to expect that access to affordable non-employer-provided 

health coverage would result in an exodus of workers from the public sector. However, if an 

intrinsic motivation to serve the public is the primary driver of public sector employment, as 

indicated by the literature on PSM, then untying access to these benefits from employment 
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should not affect labor market behavior. These results have important human resource 

management implications for public administrators tasked with recruiting and retaining a 

talented workforce. 

Data and Methods 

Data  

This study uses publicly available data from the Current Population Survey’s (CPS) 

Annual Social and Economic Supplement (ASEC). The U.S. Census Bureau and the U.S. 

Bureau of Labor Statistics (BLS) jointly sponsor the CPS. The CPS has been conducted 

monthly for over five decades and collects detailed data relating to labor force participation. 

The CPS constitutes a nationally representative sample of the US population. Each month, 

approximately 54,000 households are interviewed with respondents representing every state 

and the District of Columbia. The data are at the household, family, and individual level, 

with around 112,000 individuals over the age of 15 interviewed. The ASEC, also known as 

the March supplement, is conducted each March and contains the basic monthly CPS 

questions along with additional data on work experience, income/wealth, participation in 

public programs, health insurance coverage, and migration. This data set includes 

information for those eligible and enrolled in Medicare, as well as those not yet eligible for 

Medicare. This is a key component of this study, as respondents not yet eligible for Medicare 

make up the treatment group, while those eligible for Medicare compose the control group. 

These source also includes data that were collected both before and after the implementation 

of the ACA’s health insurance exchanges in 2014, which permits a difference-in-differences 

research design.  
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Measures 

The year in which the health care exchanges became active, 2014, represents an 

exogenous shock in the availability of health coverage not tied to employment for workers 

not yet eligible for Medicare and is used to define the pre- and post-treatment periods. Pre-

treatment years include 2011, 2012, and 2013. This study uses 2011 as the earliest year in the 

analysis in order to reduce the confounding influence of the Great Recession (2007-2009) on 

labor market participation and retirement decisions. Post-treatment years include 2014, 2015, 

and 2016. Medicare eligibility was used to identify individuals that would have potentially 

been affected by the ACA insurance expansions. As such, workers under the age of 65 make 

up the treatment group. These individuals are nearing retirement, but not yet eligible for 

Medicare, meaning the expanded coverage made available in 2014 may have had an effect on 

their decision to leave career employment, if this decision is influenced by access to non-

employer-provided health insurance. Those over the age of 65 make up the control group. 

Since these individuals have an option for health insurance coverage not tied to employment 

in both the pre- and post-treatment periods, Medicare, the insurance expansions would not be 

expected to influence their labor market decisions.  

The outcomes of interest in this study indicate the employment status of the 

respondent in the week prior to the survey. The first dependent variable measures retirement 

status, which is equal to “1” if the respondent reports being retired and “0” if still working. 

Given that older workers are moving away from one-step, permanent retirements from career 

employment, two outcome variables measure whether the respondent is employed in a 

“bridge job”. The first is a dichotomous dummy variable equal to “1” if the respondent 
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reports being self-employed and equal to “0” if otherwise. The second is a dichotomous 

dummy variable equal to “1” if the respondent reports working part-time and equal to “0” if 

otherwise.  

This study is particularly interested in the effect of the ACA insurance expansions on 

public sector workers. The purpose of singling out this group of workers is to examine 

whether expanded access to non-employer-provided health insurance has a discernable effect 

on public sector employee labor market decisions, as public employers often use such 

benefits to attract and retain talented workers in an effort to compete with private sector 

wages (Ingraham, Seldon, & Moynihan, 2000). A respondent is classified as a public sector 

employee if they report working for any level of government as their longest job in the 

previous year. Those who report their longest job in the previous year as working for a 

private firm or as self-employed are included in the comparison group. 

This study includes additional demographic covariates, such as marital status, race, 

sex, level of education, self-reported health status, and total earnings. Marital status is 

measured as a dichotomous dummy variable equal to “1” if married and “0” otherwise. Race 

is measured as a dichotomous dummy variable equal to “1” if the respondent is nonwhite and 

“0” if the respondent is white. Sex is measured as a dichotomous dummy variable equal to 

“1” if the respondent is a male and “0” otherwise. Level of education is measured as a 

categorical variable indicating whether the respondent has a high school degree, some 

college, is a college graduate, or finished graduate school, with less than a high school degree 

as the base. Self-reported health status is measured as s dichotomous dummy variable equal 

to “1” if the respondent reports being in excellent, very good, or good health and “0” if the 
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respondent reports being in fair or poor health. Total personal earnings is measured as a 

continuous variable. 

Empirical Model 

Difference-in-differences research design requires that data on the outcome of interest 

be available for a treatment and control group both before and after the intervention. In the 

pre-treatment period neither group is exposed to the intervention. In the post-treatment 

period, the treatment group is exposed to the intervention while the control group is not. The 

effect of the intervention is measured as the difference in the average pre- and post-treatment 

change in the outcome between the treatment and control groups. The effect of expanding 

access to non-employer-provided health insurance on the labor market participation of older 

workers is estimated using difference-in-differences in the following linear probability 

model: 

𝑆𝑡𝑎𝑡𝑢𝑠"# = 𝛽& +	𝛽)𝑇𝑟𝑒𝑎𝑡" 	+ 	𝛽0𝑌𝑒𝑎𝑟# 	+	𝛽3 𝑇𝑟𝑒𝑎𝑡" ∗ 𝑌𝑒𝑎𝑟# + 𝛽5𝑆𝑡𝑎𝑡𝑒"# +

	𝛽7𝑋"# + 𝜀"#                           (1)

   

where Statusit is a dichotomous outcome variable indicating the work status of individual i in 

time period t, Yeart is is a vector of year-specific dummy variables, Treati*Yeart is a vector of 

interaction terms of the year and group indicator variables, Stateit is a vector of state-level 

fixed effects, Xit is a vector of individual-level controls, and 𝜀"# is the error term. The 

coefficient on the difference-in-differences interaction, 𝛽3, is the estimator that identifies 

differential time trends in employment status between older workers eligible for Medicare 

and slightly younger workers not yet eligible for Medicare.  
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The effect of the ACA on labor market participation of public sector workers is 

estimated using difference-in-differences-in-differences in the following linear probability 

model:  

𝑆𝑡𝑎𝑡𝑢𝑠"# = 𝛽& +	𝛽)𝑇𝑟𝑒𝑎𝑡" 	+ 	𝛽0𝑌𝑒𝑎𝑟# 	+ 𝛽3𝑃𝑢𝑏𝑙𝑖𝑐" +	𝛽5 𝑇𝑟𝑒𝑎𝑡" ∗ 𝑌𝑒𝑎𝑟# +

𝛽7 𝑇𝑟𝑒𝑎𝑡" ∗ 𝑌𝑒𝑎𝑟# ∗ 𝑃𝑢𝑏𝑙𝑖𝑐" + 𝛽9 𝑃𝑢𝑏𝑙𝑖𝑐" ∗ 𝑌𝑒𝑎𝑟# + 𝛽? 𝑃𝑢𝑏𝑙𝑖𝑐" ∗ 𝑇𝑟𝑒𝑎𝑡" +

𝛽@𝑆𝑡𝑎𝑡𝑒"# +	𝛽A𝑋"# + 𝜀"#         (2) 

where Publici is a dummy variable indicating whether individual i reports being a public 

sector employee (Publici=1) or reports working in the private sector or self-employed 

(Publici=0) in the previous year. The coefficient on the triple difference interaction, 𝛽7, 

estimates the differential impact of the ACA insurance expansions on the outcomes of 

interest for older public sector workers.  

Results 

Descriptive Statistics 

 Table 3.1 reports overall means and averages for the variables in the study for the 

treatment and control groups in 2013, prior to the implementation of the insurance 

expansions, with several differences worth noting. Unsurprisingly, a higher proportion of the 

older sample reported being retired. Approximately nine percent of the younger sample and 

seven percent of the older sample reported being self-employed. Of respondents who 

reported working in the previous year, approximately 20 percent of the younger sample listed 

either the local, state, or federal government as their longest employer, compared to 17 

percent of the older sample. Differences also exist in terms of educational attainment, self-

reported health status, and total earnings. It is important to not, however, that difference-in-
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differences estimation does not require the treatment and control groups to have the same 

mean in observed covariates prior to the treatment, only that the trends in the outcomes of 

interest remain parallel over time. This assumption is discussed further below. 

Regression Results 

 Regression results for the difference-in-differences linear probability models from 

equation (1) are displayed in Table 3.2. For each outcome examined under columns 1-3, the 

coefficients on the Treat*2014, Treat*2015, and Treat*2016 variables represent the 

difference-in-differences estimators and measure the differential change in outcome between 

respondents in the treatment and control groups. Contrary to expectations, the coefficients for 

the difference-in-differences estimators predicting retirement under column (1) are negative. 

This suggests that, after the implementation of the ACA insurance expansions in 2014, there 

was a decline in retirement among older pre-Medicare workers relative to workers age 65 and 

older. While the direction of the coefficients for self-employment under column (2) are 

mixed, they are in the predicted direction for part-time work under column (3), indicating 

that, post-treatment, there was an increase in part-time work among older pre-Medicare 

workers relative to workers in the control group. However, none of the coefficients are 

statistically significant for any of the outcomes, indicating that, relative to Medicare-eligible 

workers, the insurance expansions implemented in 2014 had no differential effect on the 

labor market decisions of older workers not yet eligible for Medicare pertaining to 

retirement, self-employment, or part-time employment. Figures 3.1, 3.2, and 3.3 display the 

time trends of each outcome by group and are congruent with the results in Table 3.2. 

 Regression results for the difference-in-differences-in-differences linear probability 
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models from equation (2) are displayed in Table 3.3. The coefficients on the difference-in-

difference-in-differences estimators, Treat*2014*Gov, Treat*2015*Gov, and 

Treat*2016*Gov, indicate the differential impact of the insurance expansions for public 

sector employees. The coefficients for retirement and part-time employment under columns 

(1) and (3), respectively, are negative. This suggests that, post-treatment, there was a decline 

in retirement and part-time work among pre-Medicare workers who reported working in the 

public sector in the previous year relative to pre-Medicare workers who, in the prior year, 

reported working in the private sector or as being self-employed. Once again, however, the 

coefficients on these variables are not statistically significant, meaning the ACA insurance 

expansions did not have a differential impact on public sector older workers not yet eligible 

for Medicare relative to their counterparts in the private sector or who reported being self-

employed. Figures 3.4, 3.5, and 3.6 show the time trends of each outcome by group and 

sector of work. 

Sensitivity Analysis 

 Table 3.4 and 3.5 report regression results for a restricted sample of respondents. In 

order to limit differences that may exist between the two groups, the treatment group 

includes those age 62 to 64 and the control group includes those age 66 to 68. Those age 65 

are completely omitted from the restricted sample, as this is the age at which Medicare 

eligibility begins. Thus, these individuals may be in a transitional phase in regards to health 

coverage. Restricting the sample in this way resulted in similar findings, with no effect on 

retirement, self-employment, or part-time status for either model.  
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Parallel Trends 

 The key identifying assumption of difference-in-differences regression is that, in the 

absence of the treatment, the outcome of interest for the treatment and control groups would 

follow the same trend. Because one cannot observe the counterfactual state, pre-treatment 

data are often used to test this assumption. The coefficients on the pre-treatment group and 

time indicators in Tables 3.2 and 3.3 indicate results of the parallel trends test for the full 

sample of respondents age 60-69. As expected, no significant differences existed between the 

treatment and control groups for any of the outcomes prior to the implementation of the ACA 

insurance expansions in 2014, regardless of sector. Tables 3.4 and 3.5 display the results of 

the parallel trends test for the restricted sample of respondents age 62-28, with similar 

findings. We fail to reject the null hypothesis of equal trends between treatment and control 

groups for each outcome in both tables with one exception. The coefficient on the 

Treat*2011 variable under column 1 in Table 3.4 is statistically significant at the p<0.05 

level, indicating a difference in retirement trends between the treatment and control groups 

prior to the ACA insurance expansions. However, this difference should not undermine the 

internal validity of the study, as this is the only violation of the parallel trends test among the 

several models analyzed. 

Discussion 

 The key finding from this study is that the ACA insurance expansions implemented in 

2014 had no discernable effect on the labor market decisions of older workers, regardless of 

sector. Indeed, no statistically significant results were found for any of the outcomes 

examined using either the full or restricted sample. These non-findings have important 
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implications regarding the ACA’s potential impact on the labor market. Economic theory 

surrounding the concept of job lock suggests that the availability of non-employer-provided 

health insurance might induce older workers to exercise more flexibility later in their careers, 

as they would no longer be tied to a specific job for the purpose of retaining health insurance. 

However, as the results of this study suggest, the concern that older workers would leave 

career employment at higher rates were unfounded. 

These results are in accordance with prior research examining the relationship 

between ACA insurance expansions and the labor market participation of various subsets of 

the population. While the results are mixed, overall, there is compelling evidence in support 

of the assertion that, to date, the ACA has had little effect on labor market behavior (Garrett, 

Kaestner, & Gangopadhyaya, 2017). The empirical evidence of several analyses suggest that 

the ACA’s dependent coverage mandate had little to no effect on the labor market behavior 

of younger workers (Bailey, 2017; Bailey & Chorniy, 2016; Slusky, 2013). In addition, there 

is evidence to suggest that the Medicaid expansion has had little affect on the labor market 

behavior of low-income workers (Gooptu, et al., 2016). Finally, and most relevant for this 

study, analyses looking specifically at the effect of the expansions on older workers yielded 

similar results, with the findings suggesting a limited relationship, if any, between the new 

health care options afforded by the ACA and the labor market decisions of workers nearing 

retirement (Levy et al., 2016; Gustman, et al., 2016). Results of this and similar studies 

should be interpreted with caution, however, as it may still be too soon to observe any 

changes in labor market behavior resulting from the ACA, as the major insurance expansions 

only went into full effect in 2014. Furthermore, given the recent political changes, workers 
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may be hesitant to reject the stability of employer-provided coverage in favor of relying on 

the options offered through the ACA, the future of which remains uncertain.  

 The results of the triple difference analyses examining the effect of the ACA 

insurance expansions on labor market decisions of older public sector workers have 

implications for the literature surrounding PSM and job security in the public sector. Had 

there been evidence of the ACA insurance expansions inducing workers to detach themselves 

from public sector employment, inferences about the strength of PSM relative to job security 

in attracting workers to public service would have been on firmer ground. However, there is 

no way to determine whether the lack of movement out of the public sector is indeed related 

to a strong desire for public service, or is the result of the aforementioned hesitancies related 

to sacrificing the security of employer-provided health insurance for uncertain coverage 

made possible by the ACA. Thus, the lack of evidence in this instance prevents one from 

drawing any conclusions regarding the effect of health insurance on public sector 

employment. 

 There are several limitations worth noting. First, this study used cross-sectional time 

series data as opposed to panel data, meaning the observations consisted of the percent of 

individuals age 60-69 who reported being retired, self-employed, or employed part-time in a 

given year, rather than the probability of a single worker transitioning into one of these 

employment statuses. However, cross-sectional time series data often result in a large sample 

size, as was the case with this analysis. As such, even small effect sizes would have been 

observed if they existed. Since this was not the case, and because results of the analyses 

using the restricted sample were also not statistically significant, lends confidence in the 
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finding of no relationship between the ACA insurance expansions and labor market 

transitions among older workers in the short-term. 

 The second limitation concerns the validity of the comparison group used in the 

analysis. To test the parallel trends assumption, trends in the outcome of interest are 

compared for the treatment and control groups over time, with the post-treatment trajectory 

for the control group, those age 65 and older, serving as the counterfactual for the 

unobservable employment trends that would have existed in the absence of the ACA 

insurance expansions. Because workers face changing labor market participation incentives 

as they age, such as eligibility for Social Security, employer-provided pensions, and a more 

rapid decline in health, the plausibility that this older group of workers could serve as a 

counterfactual for younger workers is reduced. While the use of cross-sectional time series 

data may limit the ability to track individuals over time, it also mitigates the concerns just 

communicated. Precisely because this study does not track the same individuals over time, it 

reduces the age differential between those in the treatment and control groups. Furthermore, 

to account for differences between respondents at the far ends of each age range, this study 

also ran the analyses using a restricted sample with a shorter age range, which yielded similar 

results.  

Conclusion 

 Using the exogenous shock in the availability of non-employer-provided health 

coverage offered by the ACA insurance expansions in 2014, this study tested the effect of job 

lock on the labor market behavior of older workers. Given the evidence suggesting that 

access to non-employer-provided health insurance, particularly Medicare, significantly 
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increases the probability of retirement, concerns existed regarding the possibility of the ACA 

insurance expansions to reduce the labor market participation of older workers just prior to 

becoming eligible for Medicare. However, results of this study are in accordance with those 

of similar empirical analyses indicating that, overall, the ACA has had a very limited effect 

on the labor market behavior of a variety of populations, including older workers, younger 

workers, and low-income workers.  

While it is difficult to reconcile the results of these studies with those of conflicting 

prior research, there are several plausible explanations for the discrepancies. First, given that 

the major insurance expansions went into effect in 2014, it may still be too early to 

empirically determine their effects on labor market behavior. And second, because of the 

political uncertainty surrounding the coverage options provided by the ACA, it is reasonable 

to suspect that near retirees might eschew these risky opportunities in favor of the stability 

offered by their employer-provided coverage. Moving forward, researchers should continue 

to examine whether longer-term trends are consistent with these early findings, or rather, 

after giving the ACA a chance to settle into a longer, more stable equilibrium, will older 

workers start to take advantage of the decoupling of health insurance and work it provides in 

order to have greater career flexibility later in life.  
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Table 3.1: Pre-Treatment Means and Proportions (2013) 

  
Treatment 
(Age 60-64) 

Control 
(Age 65-69) 

Retired 0.27* 0.57 
Self-Employed 0.09* 0.07 
Part-Time 0.11 0.12 
Governmenta 0.20* 0.17 
Non-White 0.22 0.21 
Married 0.66 0.66 
Male 0.47 0.48 
No High School 0.11* 0.14 
High School 0.29* 0.32 
Some College 0.29* 0.25 
College 0.19* 0.16 
Grad School 0.13 0.13 
Healthy 0.77* 0.75 
Total Earnings 30,783 (60723)* 17,158 (57264) 
N 9,989 7,957 
*Indicates statistically significant difference form the control group at the p<.001 level. 
aGovernment worker status based on those who reported working in some capacity in the 
previous year. N for the treatment group is 6,012; N for the control group is 3,000. 
Source: 2013 CPS March supplement for respondents age 60-69.  
Notes: Standard deviations are reported in brackets for each of the continuous variables. 
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Table 3.2: Difference-in-Differences Regression Results - Full Sample 

  
Retired 

(1) 
Self-Employed 

(2) 
Part-Time 

(3) 
Treat*2011 0.018 -0.005 -0.001 

 (0.012) (0.006) (0.008) 
Treat*2012 0.007 0.001 0.001 

 (0.009) (0.006) (0.005) 
Treat*2014 -0.006 -0.007 0.007 

 (0.010) (0.007) (0.006) 
Treat*2015 -0.004 0.006 0.005 

 (0.010) (0.006) (0.007) 
Treat*2016 -0.004 -0.001 0.001 

 (0.012) (0.006) (0.008) 
Treat -0.268*** 0.007 -0.008 

 (0.007) (0.004) (0.005) 
2011 -0.020* 0.008 0.006 

 (0.007) (0.004) (0.006) 
2012 -0.008 0.001 0.000 

 (0.007) (0.004) (0.003) 
2014 -0.002 -0.001 -0.008 

 (0.008) (0.005) (0.005) 
2015 -0.003 -0.007 -0.009 

 (0.008) (0.005) (0.007) 
2016 -0.008 -0.001 -0.004 
  (0.009) (0.005) (0.007) 

* p<0.05, ** p<0.01, *** p<0.001 
Source: CPS March Supplement for 2011-2016 for respondents age 60-69. 
Notes: Heteroskedastic-robust standard errors in parentheses are clustered at the state 
level. All models include state-level fixed effects.		
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Table 3.2: Continued 

		
Retired 

(1) 
Self-Employed 

(2) 
Part-Time 

(3) 
Non-White -0.019** -0.027*** -0.021*** 

 (0.006) (0.003) (0.003) 
Married 0.061*** 0.012*** 0.005* 

 (0.004) (0.002) (0.002) 
Male -0.027*** 0.047*** -0.032*** 

 (0.004) (0.003) (0.002) 
High School 0.056*** 0.011** 0.014*** 

 (0.006) (0.003) (0.004) 
Some College 0.040*** 0.022*** 0.025*** 

 (0.006) (0.004) (0.004) 
College 0.048*** 0.041*** 0.025*** 

 (0.007) (0.005) (0.004) 
Grad School 0.079*** 0.050*** 0.042*** 

 (0.007) (0.006) (0.005) 
Healthy 0.006 0.035*** 0.050*** 

 (0.005) (0.002) (0.003) 
Total Earnings -0.000*** 0.000*** -0.000** 

 (0.000) (0.000) (0.000) 
Constant 0.551*** -0.027*** 0.053*** 
  (0.010) (0.005) (0.006) 
R-squared 0.182 0.047 0.015 
N 102,728 102,728 102,728 
* p<0.05, ** p<0.01, *** p<0.001 
Source: CPS March Supplement for 2011-2016 for respondents age 60-69. 
Notes: Heteroskedastic-robust standard errors in parentheses are clustered at the state 
level. All models include state-level fixed effects.	  
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Table 3.3: Triple Difference Regression Results - Full Sample 

  
Retired 

(1) 
Self-Employed 

(2) 
Part-Time 

(3) 
Treat*2011*Gov -0.054 -0.001 0.024 

 (0.030) (0.016) (0.033) 
Treat*2012*Gov -0.048 0.002 -0.045 

 (0.028) (0.016) (0.027) 
Treat*2014*Gov -0.023 0.008 -0.027 

 (0.027) (0.017) (0.041) 
Treat*2015*Gov -0.034 -0.026 -0.008 

 (0.026) (0.017) (0.033) 
Treat*2016*Gov -0.029 0.010 -0.003 

 (0.029) (0.017) (0.037) 
Treat -0.080*** -0.043*** -0.121*** 

 (0.008) (0.011) (0.012) 
Treat*2011 0.032** -0.005 -0.004 

 (0.012) (0.015) (0.017) 
Treat*2012 0.015 0.003 0.017 

 (0.011) (0.013) (0.012) 
Treat*2014 0.013 -0.016 0.025 

 (0.012) (0.018) (0.017) 
Treat*2015 0.016 0.015 0.013 

 (0.011) (0.015) (0.017) 
Treat*2016 0.017 -0.003 0.013 

 (0.012) (0.014) (0.021) 
2011 -0.031** 0.014 0.008 

 (0.010) (0.012) (0.014) 
2012 -0.016 0.000 -0.016 

 (0.010) (0.011) (0.010) 
2014 -0.017 -0.003 -0.027* 

 (0.012) (0.016) (0.013) 
2015 -0.014 -0.019 -0.025 

 (0.009) (0.014) (0.015) 
2016 -0.020 -0.004 -0.018 
  (0.011) (0.013) (0.018) 
* p<0.05, ** p<0.01, *** p<0.001 
Source: CPS March Supplement for 2011-2016 for respondents age 60-69. 
Notes: Heteroskedastic-robust standard errors in parentheses are clustered at the state level. 
All models include state-level fixed effects.	  
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Table 3.3: Continued 

  
Retired 

(1) 
Self-Employed 

(2) 
Part-Time 

(3) 
Gov 0.031 -0.221*** -0.096*** 

 (0.017) (0.014) (0.017) 
Treat*Gov 0.021 0.042*** 0.032 

 (0.019) (0.011) (0.023) 
Gov*2011 0.041 -0.007 -0.014 

 (0.027) (0.013) (0.026) 
Gov*2012 0.040 0.004 0.048 

 (0.023) (0.013) (0.025) 
Gov*2014 0.008 0.017 0.031 

 (0.023) (0.017) (0.032) 
Gov*2015 0.021 0.026 0.026 

 (0.022) (0.015) (0.028) 
Gov*2016 0.019 0.007 0.015 

 (0.025) (0.015) (0.030) 
Non-White -0.013*** -0.044*** -0.037*** 

 (0.003) (0.005) (0.006) 
Married 0.010** 0.026*** 0.018*** 

 (0.003) (0.004) (0.004) 
Male 0.003 0.065*** -0.094*** 

 (0.003) (0.004) (0.004) 
High School 0.006 0.030*** -0.002 

 (0.008) (0.008) (0.007) 
Some College 0.011 0.050*** -0.005 

 (0.007) (0.009) (0.007) 
College 0.008 0.086*** -0.003 

 (0.007) (0.009) (0.007) 
Grad School 0.019* 0.120*** 0.030*** 

 (0.008) (0.010) (0.008) 
Healthy -0.020*** 0.011* -0.044*** 

 (0.004) (0.006) (0.006) 
Total Earnings -0.000*** 0.000 -0.000*** 

 (0.000) (0.000) (0.000) 
Constant 0.178*** 0.085*** 0.425*** 
  (0.012) (0.012) (0.013) 
R-squared 0.030 0.072 0.067 
N 51,515 51,515 51,515 
* p<0.05, ** p<0.01, *** p<0.001 
Source: CPS March Supplement for 2011-2016 for respondents age 60-69. 
Notes: Heteroskedastic-robust standard errors in parentheses are clustered at the state 
level. All models include state-level fixed effects.	  
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Table 3.4: Difference-in-Differences Regression Results - Restricted Sample 

  
Retired 

(1) 
Self-Employed 

(2) 
Part-Time 

(3) 
Treat*2011 0.030* -0.006 0.003 

 (0.014) (0.008) (0.010) 
Treat*2012 0.018 -0.004 -0.002 

 (0.011) (0.006) (0.006) 
Treat*2014 0.005 -0.013 0.009 

 (0.013) (0.008) (0.008) 
Treat*2015 -0.005 0.010 0.015 

 (0.010) (0.007) (0.009) 
Treat*2016 -0.006 0.001 0.017 

 (0.015) (0.007) (0.010) 
Treat -0.222*** 0.004 -0.014* 

 (0.008) (0.005) (0.006) 
2011 -0.036*** 0.012* 0.006 

 (0.009) (0.005) (0.007) 
2012 -0.017* 0.006 -0.003 

 (0.008) (0.004) (0.005) 
2014 -0.011 0.000 -0.011 

 (0.010) (0.006) (0.006) 
2015 -0.001 -0.006 -0.016* 

 (0.008) (0.006) (0.007) 
2016 -0.009 -0.001 -0.012 
  (0.010) (0.006) (0.008) 
* p<0.05, ** p<0.01, *** p<0.001 
Source: CPS March Supplement for 2011-2016 for respondents age 62-68. 
Notes: Heteroskedastic-robust standard errors in parentheses are clustered at the state level. 
All models include state-level fixed effects.  

 
 
  



 

 

103 

Table 3.4: Continued 

  
Retired 

(1) 
Self-Employed 

(2) 
Part-Time 

(3) 
Non-White -0.019** -0.026*** -0.021*** 

 (0.007) (0.003) (0.004) 
Married 0.067*** 0.012*** 0.004 

 (0.005) (0.002) (0.003) 
Male -0.024*** 0.042*** -0.031*** 

 (0.004) (0.003) (0.003) 
High School 0.066*** 0.011** 0.017*** 

 (0.008) (0.004) (0.004) 
Some College 0.046*** 0.022*** 0.029*** 

 (0.007) (0.004) (0.004) 
College 0.049*** 0.041*** 0.031*** 

 (0.010) (0.005) (0.006) 
Grad School 0.077*** 0.056*** 0.051*** 

 (0.011) (0.006) (0.006) 
Healthy 0.005 0.034*** 0.050*** 

 (0.006) (0.003) (0.004) 
Total 
Earnings -0.000*** 0.000*** 0.000 

 (0.000) (0.000) (0.000) 
Constant 0.566*** -0.027*** 0.055*** 
  (0.012) (0.005) (0.007) 
R-squared 0.163 0.052 0.016 
N 60,065 60,065 60,065 
* p<0.05, ** p<0.01, *** p<0.001 
Source: CPS March Supplement for 2011-2016 for respondents age 62-68. 
Notes: Heteroskedastic-robust standard errors in parentheses are clustered at the state 
level. All models include state-level fixed effects.  
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Table 3.5: Triple Difference Regression Results - Restricted Sample 

  
Retired 

(1) 
Self-Employed 

(2) 
Part-Time 

(3) 
Treat*2011*Gov -0.049 -0.009 0.022 

 (0.042) (0.022) (0.045) 
Treat*2012*Gov -0.071 0.017 -0.043 

 (0.041) (0.021) (0.034) 
Treat*2014*Gov -0.011 0.026 -0.079 

 (0.041) (0.022) (0.041) 
Treat*2015*Gov -0.021 -0.036 -0.054 

 (0.039) (0.022) (0.043) 
Treat*2016*Gov -0.022 0.013 -0.017 

 (0.041) (0.023) (0.040) 
Treat -0.063*** -0.036* -0.132*** 

 (0.011) (0.015) (0.015) 
Treat*2011 0.031* -0.008 0.013 

 (0.014) (0.019) (0.021) 
Treat*2012 0.020 -0.007 0.025 

 (0.014) (0.016) (0.015) 
Treat*2014 0.010 -0.030 0.047* 

 (0.015) (0.019) (0.019) 
Treat*2015 0.015 0.021 0.040 

 (0.013) (0.020) (0.022) 
Treat*2016 0.014 -0.006 0.045 

 (0.015) (0.019) (0.024) 
2011 -0.031* 0.021 0.000 

 (0.013) (0.015) (0.014) 
2012 -0.026* 0.014 -0.025* 

 (0.012) (0.013) (0.012) 
2014 -0.018 0.000 -0.042** 

 (0.015) (0.017) (0.014) 
2015 -0.008 -0.013 -0.044* 

 (0.010) (0.018) (0.018) 
2016 -0.018 0.006 -0.037 
  (0.014) (0.018) (0.019) 
* p<0.05, ** p<0.01, *** p<0.001 
Source: CPS March Supplement for 2011-2016 for respondents age 62-68. 
Notes: Heteroskedastic-robust standard errors in parentheses are clustered at the state level. All 
models include state-level fixed effects.	  
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Table 3.5: Continued 

  
Retired 

(1) 
Self-Employed 

(2) 
Part-Time 

(3) 
Gov 0.021 -0.213*** -0.102*** 

 (0.023) (0.018) (0.023) 
Treat*Gov 0.026 0.032* 0.046 

 (0.031) (0.015) (0.026) 
Gov*2011 0.036 -0.011 -0.016 

 (0.035) (0.018) (0.037) 
Gov*2012 0.077* -0.013 0.041 

 (0.031) (0.018) (0.029) 
Gov*2014 0.010 0.003 0.062 

 (0.035) (0.022) (0.044) 
Gov*2015 0.012 0.020 0.048 

 (0.029) (0.021) (0.035) 
Gov*2016 0.020 -0.007 0.026 

 (0.028) (0.021) (0.028) 
Non-White -0.019*** -0.046*** -0.039*** 

 (0.005) (0.006) (0.008) 
Married 0.011* 0.028*** 0.020*** 

 (0.005) (0.005) (0.006) 
Male 0.008 0.060*** -0.095*** 

 (0.005) (0.005) (0.006) 
High School 0.010 0.036*** 0.008 

 (0.010) (0.010) (0.009) 
Some College 0.014 0.054*** 0.002 

 (0.009) (0.011) (0.009) 
College 0.010 0.094*** 0.008 

 (0.009) (0.011) (0.009) 
Grad School 0.022* 0.132*** 0.045*** 

 (0.010) (0.012) (0.011) 
Healthy -0.030*** 0.013 -0.045*** 

 (0.007) (0.007) (0.010) 
Total Earnings -0.000*** 0.000 -0.000*** 

 (0.000) (0.000) (0.000) 
Constant 0.208*** 0.072*** 0.448*** 
  (0.014) (0.016) (0.017) 
R-squared 0.026 0.076 0.065 
N 28,430 28,430 28,430 
* p<0.05, ** p<0.01, *** p<0.001 
Source: CPS March Supplement for 2011-2016 for respondents age 62-68. 
Notes: Heteroskedastic-robust standard errors in parentheses are clustered at the state level. All 
models include state-level fixed effects.	  
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 Source: CPS March Supplement for 2011-2016 for respondents age  
60-69. 
 
Figure 3.1: Time Trends of Proportion Retired for Older  
Workers by Treatment Assignment 
 
 

 
Source: CPS March Supplement for 2011-2016 for respondents age  
60-69. 
 
Figure 3.2: Time Trends of Proportion Self-Employed for  
Older Workers by Treatment Assignment 
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Source: CPS March Supplement for 2011-2016 for respondents age  
60-69. 
 
Figure 3.3: Time Trends of Proportion Working Part-Time for  
Older Workers by Treatment Assignment 
 

 
Source: CPS March Supplement for 2011-2016 for respondents age  
60-69. 
 
Figure 3.4: Time Trends of Proportion Retired for Older  
Workers by Treatment Assignment and Sector 
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Source: CPS March Supplement for 2011-2016 for respondents age  
60-69. 
 
Figure 3.5: Time Trends of Proportion Self-Employed for  
Older Workers by Treatment Assignment and Sector 
 
 

 
 

Source: CPS March Supplement for 2011-2016 for respondents age  
60-69. 
 
Figure 3.6: Time Trends of Proportion Working Part-Time for  
Older Workers by Treatment Assignment and Sector 
 

 


