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ABSTRACT 

 

 To date, only a few studies have examined the effects of major policy shifts on individual 

spending on pharmaceuticals in the United States, and even fewer have analyzed the impact of 

the Affordable Care Act (ACA). In general, these studies have found that gains in insurance 

coverage, such as the gains seen in the wake of the ACA or Medicare Part D, lowers out-of-

pocket expenditures on pharmaceuticals for the previously uninsured. This study seeks to address 

the same question from a different perspective by analyzing the relationship between the ACA 

and total and out-of-pocket expenditures on prescription drugs through comparing the near 

elderly (ages 60 to 65) and elderly enrolled in Medicare (ages 65 to 70). Using cross-sectional 

data from the 2012-2014 Medical Expenditure Panel Survey, I employ a difference-in-difference 

model to isolate the impact of the ACA on out-of-pocket and total expenditures before and after 

the policy change. My findings suggest that the ACA is associated with a reduction in the odds 

of out-of-pocket and total expenditures exceeding zero for the overall sample, but not for the 

treatment in 2014. However, for those in the treatment between 100 and 138 percent of the 

federal poverty level after the ACA, there was a significant increase in the odds of out-of-pocket 

expenditures exceeding zero, and a reduction in the odds of total expenditures exceeding zero.  
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INTRODUCTION 

The passage of the Affordable Care Act (ACA) brought insurance coverage to an 

estimated 16 million nonelderly adults between 2013 and 2015 (Kaiser, Nov. 2016). This steep 

reduction in the number of uninsured was primarily accomplished through the expansion of 

Medicaid to those between 100 and 138 percent of the federal poverty level (FPL) as well as 

through the provision of premium and cost-sharing subsides for those between 138 and 400 

percent FPL purchasing insurance on the newly established exchanges. Overall, the legislation 

dramatically impacted how patients and insurers buy and sell insurance. For patients between 

100 and 138 percent FPL in states that chose to expand Medicaid, the implementation of the 

ACA provided this population with unprecedented access to comprehensive health insurance 

(including prescription drug benefits). For those between 138 and 400 percent FPL in the new 

exchanges, the premium and cost-sharing subsidies established through the ACA dramatically 

increased the affordability of purchasing insurance.  

 

From the insurer perspective, these new exchanges have presented an interesting set of 

opportunities and challenges. To begin, the risk pools in the new exchanges were sicker than 

anticipated. (Blue Cross Blue Shield, 2016) This trend is in large part due to the fact that the 

ACA established rules protecting those with pre-existing health conditions. In addition to 

absorbing a sicker than expected population, the ACA also placed mandates on insurers 

regarding what constitutes as a qualified health plan, placed floors on the actuarial value of 

plans, and allowed for only 20 percent of insurer spending to go towards administrative costs. 

The combined effect of these policy changes has led the health insurance industry to raise the 

deductible limits on the plans they offer in efforts to avoid premium increases and shift plan risk 
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to patients. Unsurprisingly, there is growing concern that although the number of uninsured in 

the US has been dramatically reduced, the number of underinsured has increased. (The 

Commonwealth Fund, 2014) 

 

Compounding these concerns has been the rising costs of health care services. Growth in 

health spending is projected to outpace the growth of GDP within the US, and health 

expenditures as a percentage of GPD is projected to rise from 17.4 percent in 2014 to 19.6 

percent in 2024. (Keehan et al, 2015) Although not solely responsible for these trends, one 

significant contributing factor to these projections have been the rising costs of pharmaceuticals. 

(CMS, 2015) In 2014, spending on prescription drugs rose by 12.6 percent, and projections 

through 2018 are that spending will rise on average by 7.3 percent annually. (ASPE, 2016) This 

thesis finds itself at the nexus of a large reduction in the number of insured, cost-sharing 

concerns raised by the ACA, and rising drug costs.  

 

To date, only a small number studies have examined the relationship between major 

policy shifts and patient spending on pharmaceuticals in the United States, and even fewer have 

analyzed the impact of the ACA. In general, these studies have found that gains in insurance 

coverage lowers out-of-pocket expenditures on pharmaceuticals for the previously uninsured. 

This study seeks to address the same question from a different perspective by analyzing the 

relationship between the ACA and total and out-of-pocket expenditures on prescription drugs 

through comparing the near elderly (ages 60 to 65) and elderly enrolled in Medicare (ages 65 to 

70). This study adds to existing literature on out-of-pocket spending on prescription drugs by 

evaluating their relationship with the various income related policies in the ACA. 
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Using data from the 2012-2014 Medical Expenditure Panel Survey, I employ a 

difference-in-difference model to isolate the relationship between the ACA and out-of-pocket 

and total expenditures before and after the policy change. I ask whether or not the ACA appears 

to be related with an increase or decrease in the odds of patient’s out-of-pocket and total 

expenditures exceeding zero. Overall, I found that the nearly elderly where less likely to incur 

any pharmaceutical costs when compared to the elderly in Medicare (across all time periods). 

My findings also suggest that the ACA is associated with a reduction in the odds of out-of-

pocket expenditures exceeding zero for the overall sample, but not for the near elderly in 2014 

(after the implementation of the ACA).  

 

However, for those the near elderly between 100 and 138 percent of the federal poverty 

level, there was a significant increase in the odds of out-of-pocket expenditures exceeding zero 

for observations in 2014 (when compared to those in Medicare age 65 to 70). This phenomenon 

is possibly the result of increased utilization of pharmaceuticals for those that gained coverage 

through their state Medicaid expansion.  

 

The policy implications of these findings are twofold. First, this study allows policy 

makers to evaluate the relationship between the ACA and out-of-pocket and total expenditures 

on pharmaceuticals. On the whole, the ACA was associated with a reduction in the odds of 

incurring any pharmaceutical spending (both out-of-pocket and total). This fact should influence 

policy makers when considering ways in which to address drug spending through ACA reforms. 

Additionally, my study allows policy makers to see the differential impact of ACA policies by 
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income category. These findings should also influence policy maker’s decisions when 

considering reforms to existing policies related to drug spending and the ACA. 

 

INSTITUTIONAL BACKGROUND 

As has already been discussed to some degree, the passage of the ACA in 2010 initiated a 

series of health reforms that reshaped the healthcare landscape in the US. The most notable of 

these changes, including protections for patients with pre-existing conditions, tax penalties for 

those above a certain income level without insurance, premium tax-credits for the purchasing of 

insurance on newly established state marketplaces as well as cost-sharing subsidies, floors on the 

actuarial value of plans, requirements on essential health benefits, and the expansion of 

Medicaid, were implemented in 2014.  

 

Although several of these policies had arguably more homogenous impacts on the US 

population, a large number of the most salient of these policy changes affected people differently 

based on their income. The expansion of Medicaid to include those up to 138 percent of the 

federal poverty level (for states that decided to do so) dramatically increased the national 

enrollment in Medicaid. (Kaiser, June 2016) Premium support and cost-sharing subsides for 

those between 138 and 400 percent FPL on the exchanges has been extended to millions. It is 

estimated that over 9 million people on the exchanges are eligible for the advanced premium tax 

credits and receive, on average, $291 a month. (Kaiser, March 2016) While none of these 

changes were directed at pharmaceutical consumption, they expanded access to comprehensive 

health insurance that included those benefits. 
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LITERATURE REVIEW 

Given the relatively recent enactment of the ACA, there are few published studies 

analyzing the impact of the policy change on pharmaceutical out-of-pocket spending. Published 

in 2016 in a Health Affairs article, Mulcahy et al used longitudinal data from IMS Health to 

study the spending patterns of prescription drug users before and after the ACA. Access to the 

private transaction data allowed the researchers to observe, longitudinally, patient age, state, 

gender, specific drug used, payer category (private, Medicaid and Medicare), fill date and plan 

and out-of-pocket paid amounts. To compare out-of-pocket spending before and after the ACA, 

the researchers identified five chronic conditions impacting patient health, including diabetes, 

breast cancer, depression, asthma, and hyper-cholesterolemia. They then compared changes from 

2013 to 2014 in average out-of-pocket spending by chronic condition category for those 

transitioning from being uninsured to having private insurance, uninsured to Medicaid and those 

uninsured in both years. The researchers found that average total out-of-pocket spending 

decreased for those who gained private or Medicaid coverage (faced $85 and $205 less in annual 

out-of-pocket spending in 2014). (Mulcahy et al, 2016)  

 

Although this study was very help understanding the relationship between insurance 

coverage and out-of-pocket spending on prescription drugs, it was not designed to address 

whether or not having insurance was a barrier to purchasing prescription drugs in the first place. 

The study is biased in that it only tracks claims data from those who were buying prescription 

drugs before and after the ACA. Although my study lacks the granularity and generalizability 

afforded through IMS Health claims data, it provides a more behaviorally representative 

snapshot. 
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There have also been several studies done on relating the advent of Medicare Part D, 

which expanded prescription drug coverage to Medicare recipients in 2006, to out-of-pocket 

costs on drugs. Although Part D and the ACA each addressed a very different set of challenges, 

analyses of Part D provide comparable insights into my analysis – in particular because my study 

focuses on the spending patterns of the elderly and near elderly. In 2011, a difference-in-

difference analysis of longitudinal Medical Expenditure Panel Survey (MEPS) data found that 

Part D was associated with a reduction in out-of-pocket costs by $179.86 a year as well as an 

increase of 2.05 prescriptions per person per year. (Xiaoqing Liu et al, 2011) A similar study of 

MEPS data done in 2010 found that mean annual out-of-pocket expenditures on pharmaceuticals 

decreased by 32 percent for those switching onto Part D. (Millett et al, 2010) A year earlier, in 

2009, Engelhardt and Gruber found similar results when examining the Part D policy shift. In 

their study of the elderly as they switched onto Medicare Part D, Engelhardt and Gruber found 

that expenditures on pharmaceuticals rose by $1,100 per year. The increase, they argued was not 

driven by increases in the number of elderly taking prescription drugs, but rather the number of 

prescriptions filled. (Engelhardt and Gruber, 2009) They also found that Part D only had a 

modest reduction on out-of-pocket spending. 

 

 My study builds off the existing body of research relating the impacts of health insurance 

coverage on prescription drug out-of-pocket expenditures by broadening the scope analyze the 

relationship between, out-of-pocket and total expenditures on pharmaceuticals, income category, 

and the ACA. This study employs similar statistical difference-in-difference modeling and uses 

the most recent versions of datasets used by many of these authors (in particular Xiaoquing Liu 

et al).  
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CONCEPTUAL APPROACH 

 The economic theory undergirding interest in relating insurance and expenditures on 

prescription drugs is that demand for medical care is downward sloping – that is to say, patients 

are price sensitive to the cost of their medical care. The seminal RAND Health Insurance 

Experiment, as well as the more recent Oregon Health Study, demonstrated that as patient’s 

exposure to coinsurance varied, so too did their consumption patterns. (RAND, 1984; Finkelstein 

et al, 2011) This is relevant to the analyses of this paper for several reasons. Importantly, the 

ACA has expanded access to medical care to an unprecedented degree. The resulting expansion 

of health insurance, by its very nature, provides a new level of financial security for those that 

were previously without it. Comparing populations by their affected income categories in light of 

the ACA affords a small window of insight into how price sensitivity played a role in 

prescription drug expenditures.  

 

From the supply side of this equation, increased access to insurance also means that 

patients are more shielded from the financial costs associated with caring for their health. This 

means that patients have the capacity to consume prescription drugs at a less-than-optimal rate. 

Insurers, then, are forced to anticipate these changes by shifting more and more plan risk to 

patients (a sicker risk pool and requirements on qualified health plans were exacerbating factors). 

Insurers can shift risk to patients by raising deductibles and lowering premiums, exposing 

patients to more of the cost of their care. By shifting risk, insurers can incent patients to consume 

less care (in this study we are interested in pharmaceutical care). Thus, from a purely theoretical 

stand point, we might expect that out-of-pocket spending on pharmaceuticals to increase across 

their risk pools. 
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Looking at trends in out-of-pocket expenditures, and any changes before and after the 

ACA, allows policy analysts to better understand how the ACA has affected both patient 

behavior as well as insurer behavior. Previous literature on this issue suggests that increased 

levels of insurance lowers patient’s out-of-pocket costs and increases overall spending on 

pharmaceuticals. This study approaches this question with the understanding that policy changes 

in the ACA targeted different income categories in different ways. 

 
 

EMPIRCAL MODEL 

 In order to isolate the relationship between the ACA and out-of-pocket and total 

prescription drug spending, it was necessary to identify a treatment and control group. Although 

no such perfect treatment and control group exists, the ACA reforms largely left Medicare 

untouched. Changes were implemented to Medicare Part D in 2012 that closed the “doughnut 

hole,” a gap in prescription drug coverage that existed prior to the ACA. However, this dataset 

analyzes changes in out-of-pocket expenditures after the implementation of this policy in 2012. 

Taking these factors into consideration, my control included those in the Medicare population 

between the ages of 65 and 70 (or elderly).  My treatment is the non-Medicare population 

between the ages of 60 to 65 (or near elderly). I chose this cohort as my treatment because many 

of the major policy changes in the ACA, including the Medicaid expansion and advanced 

premium tax credits, affected this population, and because of their nearness in age to my control 

cohort. I used cross-sectional data from the 2012, 2013, and 2014 MEPS to generate my sample. 

Having identified and created my treatment and control group, I used a difference-in-difference 

estimation to isolate the effect of the ACA: 
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j
itY

 = 1 if out-of-pocket or total expenditures exceed zero; zero otherwise 

td
 = 1 if the observation is measured in t = 1 (post-ACA); zero otherwise 

jd  = 1 if the observation is in group j = 1 (near elderly); zero otherwise 

j
td

 = 1 if the observation is in group j = 1 in time t = 1; zero otherwise. 

  

 I employed two different regression models to estimate the difference-in-difference, an 

initial probit model, and a generalized linear model with a gamma distribution and logit link. The 

gamma distribution was used as a more appropriate tool for evaluating claims-like data. 

Importantly, these models are consistent with similar studies I found in the process of compiling 

my literature review. I adjusted my estimates to control for the health of the patient, family 

income, gender, age, race, education and region. 

 

In order to explore the relationship between my treatment and control further, I also ran 

three additional models that stratified my treatment my income category. I did this because I 

wanted to observe the relationship between my treatment and control based on several income 

categories affected differently by the ACA. I expected such a relationship would be attenuated 

by pooling these different income groups, and their varying corresponding policy changes, in the 

same sample. The first model I ran included only those in the treatment between 100 and 138 

percent of the federal poverty level (Table 3). This income category would have been affected 
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most directly by policy decisions to expand Medicaid (made optional to states under the ACA). 

The second model included those in the treatment between 138 and 400 percent of the federal 

poverty level, a cohort which became eligible for advanced premium tax credits and cost-sharing 

subsidies when purchasing insurance in the marketplace under the ACA (Table 4). The third 

model included those in the treatment above 400 percent of the poverty level (Table 5). This 

cohort was impacted to a lesser extent by the ACA policy provisions, and includes individual 

who were more likely to have employer sponsored insurance prior to the ACA. 

 

DESCRIPTION OF DATA 

 

 My sample size consisted of 9,082 unique, cross-sectional observations between the years 

2012 and 2014. Of this sample, 4,834 observations are included in my control cohort (those 

enrolled in Medicare age 65 to 70), and 4,248 are included in my treatment cohort (those age 60 

to 65). As depicted in Figure 1 below, within my treatment, insurance rates between 2012 and 

73.9%

73.5%

78.4%

71%

72%

73%

74%

75%

76%

77%

78%

79%

2012 2013 2014

Figure 1: Treatment Insurance Rates (non-Medicare age 60 to 65)
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2014 rose by nearly 5 percent (see Appendix A for full break down of insurance rates by income 

category). 

 

 Both the cohort and treatment were similar in gender constitution, ethic representation 

and educational attainment. 53 and 56 percent of the sample (treatment and control respectively) 

were female; 70 and 69 percent of the sample (treatment and control respectively) were white; 

and 8 and 11 percent of the sample (treatment and control respectively) had less than a high 

school education. These statistics generally mirror that of the US population, suggesting the 

findings are generalizable amongst the elderly and near elderly. 

 

  

 

Table 1: Difference-in-Difference Estimation Of Mean Out-of-Pocket Expenditures Before and After 

the ACA Between Treatment and Control 

 Mean Std. Err T-statistic P-Value 

Before ACA                                    

Control (Medicare recipients age 65-70)                       353.206    

Treatment (non-Medicare age 60 to 65 )                         305.099    

Difference              -48.107 18.298 -2.63 0.009*** 

     

After ACA                                       

Control (Medicare Recipients age 65-70)            325.021    

Treatment (non-Medicare age 60-65)                       295.781    

Difference -29.24 27.071 1.08 0.28 

     

Difference-in-Difference 18.867 32.675 0.58 0.564 

     

R-square:    0.00         

* Means and Standard Errors are estimated by linear regression 

**Inference: *** p<0.01; ** p<0.05; * p<0.1 
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Simple difference-in-difference estimations of mean out-of-pocket expenditures before 

and after the ACA suggest that out-of-pocket expenditures decreased after the ACA, but that 

there is no statistically significant difference in that reduction for those in the treatment (see 

Table 1 above). 

 

 It is important to note that the mean out-of-pocket expenditure for those in Medicare was 

higher than those not in Medicare (age 60 to 65) prior to the ACA (2012 and 2013). Although 

this trend continues after the ACA, the difference in 2014 is mitigated to such an extent that it is 

no longer statistically significant – that is to say, there is no statistically significant difference 

between those in Medicare and those not in Medicare (within the specified age ranges).  

 

RESULTS 

 

 

 The results my regression analysis suggest that the near elderly are associated with a 

reduction in the odds of spending money any money on pharmaceuticals when compared to the 

control (out-of-pocket or otherwise) (see Table 2 below). My results indicate that the near 

elderly is associated with 23 percent decrease in the odds of spending money out-of-pocket, and 

a 20 percent decrease in the odds of incurring expenditures at all on prescription drugs 

(significant at the p < .05 level). These findings indicate that those in Medicare have greater odds 

of spending money on pharmaceuticals than those of similar age not in Medicare. These findings 

are consistent with Engelhardt and Gruber’s observation that Medicare Part D was associated 

with an increase in prescription drug expenditures. (Engelhardt and Gruber, 2009) 
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I also found that the ACA was associated with a decrease in the odds of spending money 

on prescription drugs out-of-pocket as well as total spending (see also Table 2 below). The entire 

sample was associated with a 16 percent decrease in the odds of spending money out-of-pocket 

in 2014 than in all other years (significant at the p < .05 level). The sample was also associated 

with 10 percent decrease in the odds of spending money on pharmaceuticals in 2014, although 

the results are not statistically significant. To some extent these findings are consistent with the 

literature suggesting that insurance coverage is associated with a reduction in out-of-pocket 

spending. However, it is possible that changes outside those that increased insurance rates 

contributed to this trend. It is unclear to what extent this would be the case. 

 

The effect of my interaction variable evaluating the impact of the ACA on the near 

elderly was conflicting based on my two regression models. My probit estimates suggest that the 

relationship between the interaction variable and both total and out-of-pocket spending is 

negative (see also Table 2 below). My GLM estimates suggest precisely the opposite, and 

neither models are statistically significant.  

 

These conflicting findings seem to suggest that not only do the differential impacts of 

ACA policies based on income category attenuate our full sample findings, but that the ACA 

affected the odds of spending on pharmaceuticals in different ways for different income groups.  

Tables 3, 4, and 5 will stratify my treatment by income category in an attempt to parse out these 

differences. 
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Table 2: Relationship between the ACA and the Probability of Out-of-Pocket and Total 

Expenditures Exceeding Zero Dollars 

 Out-of-Pocket 

Expenditures 

 

Total Expenditures 

VARIABLES Probit GLM Probit GLM 

     

Near Elderly  -0.0238 -0.262** -0.122 -0.228** 

 (0.0702) (0.110) (0.0758) (0.109) 

ACA (1 if year = 2014) -0.0175 -0.178** 0.00949 -0.104 

 (0.0496) (0.0851) (0.0545) (0.0899) 

Near Elderly after ACA -0.0698 0.127 -0.0578 0.110 

 (0.0690) (0.107) (0.0744) (0.110) 

Age 0.0241** 0.0242 0.0272** 0.0504*** 

 (0.0106) (0.0162) (0.0115) (0.0162) 

High Blood Pressure 0.672*** 1.542*** 0.770*** 1.737*** 

 (0.0341) (0.0785) (0.0367) (0.0909) 

Heart Disease 0.0611 0.847*** 0.191** 1.034*** 

 (0.0669) (0.253) (0.0836) (0.304) 

High Cholesterol 0.471*** 1.155*** 0.581*** 1.338*** 

 (0.0335) (0.0780) (0.0362) (0.0903) 

Cancer 0.286*** 0.687*** 0.335*** 0.637*** 

 (0.0492) (0.108) (0.0545) (0.107) 

Diabetes 0.464*** 1.646*** 0.574*** 1.745*** 

 (0.0501) (0.234) (0.0607) (0.263) 

Female 0.253*** 0.522*** 0.191*** 0.430*** 

 (0.0328) (0.0492) (0.0351) (0.0482) 

High School Only 0.0883* 0.359*** 0.112** 0.381*** 

 (0.0485) (0.0651) (0.0518) (0.0640) 

Some College 0.151*** 0.490*** 0.240*** 0.625*** 

 (0.0493) (0.0678) (0.0529) (0.0679) 

College Only 0.388*** 1.103*** 0.450*** 1.131*** 

 (0.0589) (0.0985) (0.0638) (0.0972) 

Beyond College 0.384*** 0.909*** 0.376*** 0.898*** 

 (0.0638) (0.0992) (0.0682) (0.0961) 

Midwestern region 0.101* 0.338*** 0.123** 0.426*** 

 (0.0541) (0.0858) (0.0579) (0.0866) 

Southern region -0.0252 0.0538 0.0408 0.0937 

 (0.0474) (0.0697) (0.0505) (0.0692) 

Western region -0.114** 0.0602 -0.0510 0.103 

 (0.0496) (0.0716) (0.0527) (0.0702) 

White 0.210*** 0.463*** 0.182*** 0.417*** 

 (0.0354) (0.0511) (0.0380) (0.0509) 

Family Income 5.37e-07* 1.49e-07 2.62e-07 4.55e-07 

 (2.82e-07) (4.73e-07) (2.98e-07) (4.81e-07) 
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Table 2 (cont.): Relationship between the ACA and the Probability of Out-of-Pocket and Total 

Expenditures Exceeding Zero Dollars  

  Out-of-Pocket 

Expenditures 

 

Total Expenditures 

VARIABLES Probit GLM Probit GLM 

 

Constant 

 

-1.882*** 

 

-2.658** 

 

-2.020*** 

 

-4.320*** 

 (0.717) (1.088) (0.775) (1.087) 

 

Observations 

 

9,082 

 

9,082 

 

9,082 

 

9,082 

     
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

All dollar values adjusted for inflation using the medical consumer price index tied to the value of dollars 

in first sample year (2012). 
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 Turning our attention to Table 3 below, when comparing the near elderly between 100 to 

138 percent of the federal poverty level (FPL) to the elderly, I found that the near elderly is 

associated with a 60 percent decrease in the odds of spending money out-of-pocket, and a 69 

percent decrease in the odds of incurring any pharmaceutical costs (significant at the p < .01 

level and p < .05 level respectively). Both of these findings are consistent with the analysis of the 

full treatment cohort shown in Table 2. The relationship between the ACA and the modified 

cohort is also similar to the estimates of the full treatment cohort. 

 

 The near elderly between 100 and 138 percent FPL in 2014, however, is associated with a 

106 percent increase in the odds of out-of-pocket expenditures exceeding zero, and 144 percent 

in the odds of incurring any pharmaceutical expenditures (both significant at the p < .01 level) 

(see also Table 3 below). It is reasonable to expect that the probability of spending money out-

of-pocket on pharmaceuticals might be lower compared to the control. These findings, therefore, 

are somewhat counter-intuitive. A possible explanation for the observed relationship is that this 

population saw uptick in prescription drug utilization after being enrolled in Medicaid as a result 

of the ACA. It is possible that this population is now getting prescriptions that they needed, but 

were previously going without before the ACA. If those between 100 and 138 percent FPL were 

not previously enrolled in Medicaid, and did not have any other form of insurance, it is possible 

that they simply were simply not purchasing the prescriptions they needed. This theory is 

bolstered by the fact that the odds of incurring any pharmaceutical costs was very high for the 

treatment between 100 and 138 percent FPL in 2014. 
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Table 3: Relationship between the ACA and the Probability of Out-of-Pocket and Total 

Expenditures Exceeding Zero Dollars for Treatment Between 100 and 138 Percent of the Federal 

Poverty Level 

 
 Out-of-Pocket Expenditures Total Expenditures 

VARIABLES Probit GLM Probit GLM 

     

Near Elderly 100-138 FPL -0.271** -0.915*** -0.362*** -1.170*** 

 (0.105) (0.142) (0.115) (0.157) 

ACA -0.0173 -0.221*** 0.00742 -0.0695 

 (0.0491) (0.0855) (0.0548) (0.102) 

Nearly Elderly after ACA 0.0603 0.727*** 0.125 0.894*** 

 (0.136) (0.171) (0.148) (0.178) 

Constant -1.838** -5.267*** -2.104** -10.47*** 

 (0.900) (1.506) (1.009) (1.725) 

     

Observations 5,393 5,393 5,393 5,393 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Control variables are included but not shown here. 
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 For those the near elderly between 138 and 400 percent FPL (see Table 4 below), it was 

unclear whether or not the treatment was associated with a reduction in the odds of out-of-pocket 

spending. For out-of-pocket expenditures, the probit model suggested that the relationship with 

the treatment was positive while the GLM model suggested the opposite. For total expenditures, 

the probit model suggested the relation was negative and the GLM suggested that it was positive. 

Neither estimates statistically significant. These findings suggest that, overall, there is little 

difference in the odds of spending on pharmaceuticals for those between 138 and 400 percent 

FPL and the Medicare population. For the full sample, there was a reduction in the odds of 

incurring out-of-pocket expenditures after the ACA (see also Table 4 below). This was not true 

of total expenditures, which saw conflicting results based on my probit and GLM models.  

 

 The near elderly between 138 and 400 percent FPL in 2014 were associated with 17 

percent decrease in the odds of spend money out-of-pocket, and 23 percent decrease in the odds 

of incurring any pharmaceutical spending – only the latter of which was statistically significant 

(at the p < .05 level). Cost-sharing subsides on the newly established exchanges under the ACA 

may be one explanation for why this cohort is more likely to have spent less out-of-pocket on 

pharmaceuticals in 2014 than in 2012 and 2013 (and compared to the control). However, it is 

unclear why this cohort was more likely to have spent less on prescription drugs overall after the 

ACA. 
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Table 4: Relationship between the ACA and the Probability of Out-of-Pocket and Total 

Expenditures Exceeding Zero Dollars for Treatment Between 138 and 400 Percent of the Federal 

Poverty Level 

 
 Out-of-Pocket Expenditures Total Expenditures 

VARIABLES Probit GLM Probit GLM 

     

Nearly Elderly 138-400 FPL 0.0196 -0.119 -0.0917 0.0676 

 (0.0846) (0.133) (0.0924) (0.131) 

ACA -0.0200 -0.158* 0.00521 -0.0827 

 (0.0493) (0.0810) (0.0545) (0.0846) 

Treatment after ACA -0.136 -0.187 -0.129 -0.268** 

 (0.0895) (0.122) (0.0963) (0.123) 

Constant -2.238*** -3.464*** -2.558*** -6.578*** 

 (0.834) (1.302) (0.919) (1.306) 

     

Observations 6,506 6,506 6,506 6,506 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Control variables are included but not shown here. 
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 There was no clear difference in out-of-pocket and total expenditures between the near 

elderly above 400 percent FPL and the elderly (see Table 5 below). Both the treatment above 

400 percent FPL and the control were less likely to spend money out-of-pocket in 2014, a 

finding consistent with the full treatment cohort. There was no clear difference in total 

expenditures for those above 400 percent FPL in 2014. There was also no clear difference in out-

of-pocket and total pharmaceutical expenditures for this particular cohort in 2014. Considering 

that most provisions in the ACA largely left this particular population untouched, these findings 

make sense.  

 

 

 

 

 

Table 5: Relationship between the ACA and the Probability of Out-of-Pocket and Total 

Expenditures Exceeding Zero Dollars for Treatment Above 400 Percent of the Federal Poverty 

Level 

 

 Out-of-Pocket Expenditures 

 

Total Expenditures 

VARIABLES Probit GLM Probit GLM 

     

Near Elderly above 400 FPL 0.0909 0.0881 0.00935 0.0186 

 (0.0841) (0.128) (0.0913) (0.127) 

ACA -0.0180 -0.127* 0.0109 -0.0351 

 (0.0493) (0.0763) (0.0545) (0.0795) 

Treatment after ACA -0.0448 0.105 -0.0478 0.0475 

 (0.0866) (0.122) (0.0929) (0.122) 

Constant -2.012** -2.457** -2.089** -2.682** 

 (0.819) (1.238) (0.898) (1.234) 

     

Observations 6,851 6,851 6,851 6,851 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Control variables are included but not shown here. 
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POLICY IMPLICATIONS 

 

The policy implications of these findings are twofold. First, this study allows policy 

makers to evaluate the relationship between the ACA and out-of-pocket and total expenditures 

on pharmaceuticals. On the whole, the ACA was associated with a reduction in the odds of 

incurring any pharmaceutical spending (both out-of-pocket and total). This fact should influence 

policy makers when considering ways in which to address drug spending through ACA reforms. 

Additionally, my study allows policy makers to see the differential impact of ACA policies on 

pharmaceutical spending by income category. These findings should also influence policy 

maker’s decisions when considering reforms to existing policies related to drug spending and the 

ACA. By better understanding how these reforms are associated with pharmaceutical spending 

based on income, policy makers can better target changes designed to impact these particular 

populations. Whether these reforms target the Medicaid expansion or the subsidies of those on 

the exchanges, this study can advise policy makers on their relationship with pharmaceutical 

expenditures. 

 

LIMITATIONS 

 This study suffers from several limitations. In order to identify a control group, I needed 

to select a population that was generally unaffected by the major provisions of the ACA, 

specifically the Medicaid expansions and premium and cost-sharing subsides on the exchanges. 

The Medicare population stood out as having largely been left alone by these particular polices 

in the ACA. And while the decision to use the Medicare population between 65 and 70 as my 

control likely generated a more robust set of findings, it did so at the expense of generalizability. 

My findings are only relevant to the pharmaceutical spending trends of the elderly and near  
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22 elderly (those 60 to 70). An additional limitation of this control group was that although the 

ACA addressed the Part D “doughnut” hole, the gap will not fully be eliminated until 2020. This 

biases the findings such that the control group would likely be experiencing slightly increased 

drug coverage each year after 2012 – although we would expect the difference to have occurred 

between 2011 and 2012. 

 

DISCUSSION 

 

 Within the broader literature relating prescription drug coverage and cost-sharing, this 

study provides new insights into the relationship between the ACA reforms pharmaceutical 

spending. Consistent with this existing literature, my study finds that the ACA reforms, and the 

accompanying explosion in the number of insured, appears to be associated with a decrease in 

the likelihood of spending money on pharmaceuticals out-of-pocket. However, my findings also 

suggest the relationship between the ACA and out-of-pocket spending varies by income 

category.  

 

The near elderly between 100 and 138 percent FPL saw an increase in the likelihood of 

incurring any pharmaceutical costs (whether paid in part of full by their plan). This population 

saw a 106 percent increase in the odds of having spent money out-of-pocket on prescription 

drugs after the ACA. They also saw a 144 percent increase in the odds of having had any 

pharmaceutical expenditures after the ACA. I theorize that the reason for the increase in the 

likelihood of incurring out-of-pocket pharmaceutical costs, which occurs even as many in this 

population are becoming newly insured, is because this population was previously going without 

pharmaceuticals that they needed prior to the ACA. More research needs to be done to explore 

this theory. 
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For those eligible to be receiving premium tax credits on the exchanges (138 to 400 

percent FPL), there was a decrease in the likelihood of incurring both out-of-pocket spending 

and total spending (17 and 23 percent decrease respectively). While it makes sense that this 

population – a population newly eligible for premium subsidies as well as cost-sharing subsidies 

after the ACA – would see reduced likelihood of incurring out-of-pocket spending on 

pharmaceuticals, it is unclear why there was also a reduction in the likelihood of incurring any 

pharmaceutical expenditures at all.  

 

For those above 400 percent FPL, there was virtually no change to their spending patterns 

after the ACA. Considering that this population was largely left untargeted by the ACA reforms, 

these findings appear to make sense. 

 

As policy makers consider access to pharmaceuticals within the context of ACA, it is 

important that they consider the differential impacts of the policy – particularly for those in the 

Medicaid expansion population as well as those eligible for the premium tax credits and cost-

sharing on the marketplace. Overall, however, the ACA appears to be associated with a reduction 

in the likelihood of incurring any out-of-pocket or total pharmaceutical expenditures.  
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APPENDIX B 

 
Description of Variables by Table 

Variable Name Description 

Table 2 

Near Elderly 1 if non-Medicare age 60 to 65; zero otherwise 

ACA 1 if observation occurs in 2014; zero otherwise 

Near Elderly after ACA 
1 if non-Medicare age 60 to 65 and observation occurs in 

2014; zero otherwise 

Age Age of the observation; continuous variable 

High Blood Pressure 1 if reported high blood pressure; zero otherwise 

Heart Disease 1 if reported heart disease; zero otherwise 

High Cholesterol 1 if reported high cholesterol; zero otherwise 

Cancer 1 if reported cancer; zero otherwise 

Diabetes 1 if reported diabetes; zero otherwise 

Female 1 if reported female; zero otherwise 

High School Only 1 if reported only completing high school; zero otherwise 

Some College 1 if reported only completing some college; zero otherwise 

College Only 1 if reported only completing college; zero otherwise 

Beyond College 1 if reported only completing beyond college; zero otherwise 

Midwestern region 1 if reported in Midwest region; zero otherwise 

Southern region 1 if reported in South region; zero otherwise 

Western region 1 if reported in West region; zero otherwise 

White 1 if reported white; zero otherwise 

Family income Family income of observation; continuous variable 

Table 3 

Nearly Elderly 100-138 FPL 
1 if non-Medicare age 60 to 65 and between 100 and 138 

percent FPL; zero otherwise 

ACA 1 if observation occurs in 2014; zero otherwise 

Near Elderly after ACA 
1 if non-Medicare age 60 to 65 and between 100 and 138 

percent FPL and observation occurs in 2014; zero otherwise 

Table 4 

Near Elderly 138-400 FPL 
1 if non-Medicare age 60 to 65 and between 138 and 400 

percent FPL; zero otherwise 

ACA 1 if observation occurs in 2014; zero otherwise 

Near Elderly after ACA 
1 if non-Medicare age 60 to 65 and between 138 and 400 

percent FPL and observation occurs in 2014, zero otherwise 

Table 5 

Near Elderly above 400 FPL 
1 if non-Medicare age 60 to 65 and above 400 percent FPL; 

zero otherwise 

ACA 1 if observation occurs in 2014; zero otherwise 

Near Elderly after ACA 
1 if non-Medicare age 60 to 65 and above 400 percent FPL 

and observation occurs in 2014; zero otherwise 
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