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EXECUTIVE SUMMARY
	As pharmaceutical drug prices continue to rise in the United States with projections for annual growth in net spending at 2-5% through 2024, a growing number of Americans are reporting difficulty in affording their prescription medications.1,2 In response, the Trump Administration and leaders of Congress have signaled growing interest in enacting legislation that would improve pharmaceutical drug coverage and lower out-of-pocket costs for patients. Yet, against the backdrop of a fragmented, multi-payer health care system and the millions of Americans who remain uninsured, many recent proposals supported by the Trump Administration, such as the Grassley-Wyden bill and the Center for Medicare and Medicaid’s International Pricing Index Model, do not address the significant disparities that exist between individuals in one’s ability to fill their prescription and pay for it. To help inform discussion on enacting legislation that would reduce cost-sharing—i.e. the amount paid by a patient out-of-pocket for their prescription drugs—and that would negotiate pharmaceutical drug prices across all health insurance plans, this study examines changes in total pharmaceutical drug spending, out-of-pocket costs for pharmaceuticals, and access before and after the implementation of the Affordable Care Act (ACA) by health insurance status.  
	While many important population-gains in health insurance and prescription drug coverage were made under the Affordable Care Act, this study corroborates that the cost of pharmaceuticals remains an issue for many. Since the enactment of the ACA, total pharmaceutical spending has increased on average by $346 to $1,955 per capita, placing a greater indirect burden on patients as health insurance plans attempt to contain their own spending on pharmaceuticals. In consequence, as of 2016-2017, nearly 12 million Americans reported spending 5% or more of their family income on out-of-pocket costs for their prescription medications, which includes 1.8% of all individuals with employer-sponsored insurance. While the publicly insured, the uninsured, and those living with a chronic condition are most vulnerable to cost-related burden for their prescription drugs, often translating to unmet necessary prescription fills, even 1.4% of individuals with employer-sponsored insurance report having unmet necessary fills. It is therefore evident that health insurance alone does not guarantee access to pharmaceutical drugs and pharmaceutical drug prices should be addressed as one factor to reduce important access barriers.
	Results from this study should inform future pharmaceutical drug legislation that would negotiate pharmaceutical drug prices across all health insurers, using cost-related burden of a drug as one of many factors to determine a fair price. Current proposals that focus solely on prescription drug benefits under Medicare fail to address the most significant increase in total pharmaceutical spending seen in this study among employer-sponsored insured individuals. In addition to addressing rising pharmaceutical prices, future pharmaceutical drug coverage reforms should also consider ways to best alleviate cost-related burden on patients by reducing the amount paid out-of-pocket by patients across all health insurance plans. Results of this study show that after controlling for income although access barriers may be greater for the publicly insured, the publicly insured are significantly less likely to report spending 5% or more of their family income on out-of-pocket costs for their prescription drugs relative to individuals with employer-sponsored insurance. These results demonstrate the benefits of placing strict limits on pharmaceutical cost-sharing, such as the federally mandated limits under Medicaid. Moving forward, policymakers should consider how similar cost-sharing limits may be imposed among all health insurance plans in association with prescription drug benefit redesign that could reduce pharmaceutical access disparities between publicly and privately insured individuals. 
ABSTRACT
Objective: To estimate changes in total pharmaceutical drug spending, Rx out-of-pocket costs, and access to pharmaceutical drugs after the implementation of the Affordable Care Act (ACA). 
Methods: This study used data from the Medical Expenditure Panel Survey, pooling non-elderly adults for 2012-2013 (n=45,833) and 2016-2017 (n=39,245). First, individual-level changes in total and out-of-pocket pharmaceutical drug spending, number of fills, unmet prescription drug fills, and delayed fills were estimated by health insurance status. Next, multivariable logistic regressions estimated changes in out-of-pocket costs as a percentage of family income and unmet prescription fills by health insurance status after ACA implementation. 
Results: Among all non-elderly, average total Rx spending increased by $345.99 (P <0.001) after the implementation of the ACA, yet average Rx out-of-pocket costs declined by $102.80 (P <0.001). Adjusted percent change in Rx out-of-pocket costs relative to baseline was largest among Medicaid beneficiaries (-56.4%, P <0.001). Financial burden associated with pharmaceutical spending tended to improve overall in tandem with reductions in unmet prescription medications.
Conclusions:  While total pharmaceutical drug spending continues to increase, the ACA was associated with a significant decrease in Rx out-of-pocket costs and unmet prescription fills, especially for individuals on Medicaid, Medicare, or without insurance. Uninsured individuals or those with any public insurance still report worse odds of being able to fill necessary prescriptions compared to those with employer-sponsored insurance. These disparities in access to prescription drugs as well as the related financial burden should motivate future reforms pertaining to pharmaceutical drug benefits and price negotiations that could best alleviate access issues and high out-of-pocket costs.
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INTRODUCTION
In the absence of a universal health care system, the debate on national health care reform is centerstage. After defeating President Donald Trump in the November 2020 presidential election, health care reform has held its ground as being one of the most important issues for the Democratic party.3 Additionally, among 16 issues presented in a Gallup poll conducted in December 2019, the largest proportion of Americans in this poll, regardless of their political ideology, reported health care as “extremely important”.4 At the core of this debate on health care reform lies the question of pharmaceutical drug price negotiations.5,6 As a result, nearly every viable Democratic presidential candidate has a plan to reform health care as well as to lower pharmaceutical drug prices. In addition, President Trump and his Republican colleagues, have not wavered in their interest to lower drug prices in the U.S., evident in recent proposals supported by the Trump Administration, including the Center for Medicaid and Medicare’s International Pricing Index Model and the Grassley-Wyden bill (S.2543: Prescription Drug Pricing Reduction Act of 2019) that was introduced in the Republican majority Senate in September 2019. As the 2020 presidential primaries progress, health policy scholars predict that the issue of lowering pharmaceutical prices will become a central issue for candidates given its bipartisan appeal.7 As pharmaceutical drug prices continue to rise, and net spending is projected to continue to increase 2-5% annually through 2024,1 it is no surprise that this issue is high on the priority list for all Americans and policymakers.
 While pharmaceutical innovation and drug costs are challenging governments around the world as financial burden (uniquely defined here as the amount that the government spends on pharmaceuticals as a percentage of all other government health care expenditures) must be balanced with patient outcomes, the United States is a significant outlier in the amount spent on prescription drugs per capita. As of 2015, the United States was spending twice as much per capita on pharmaceuticals compared to other countries, such as France and United Kingdom.8 Yet, as a proportion of total national health expenditures, the percentage spent on retail pharmaceutical drugs is comparative to other countries (10% in the U.S. compared to 12% in France and in the United Kingdom), likely because overall health care costs are also more expensive in the United States than any other country in the world.8 Among the top selling drugs in the United States, including Humira for rheumatoid arthritis, Advair for asthma, Lantus for diabetes, and Crestor for high cholesterol, list prices for each drug were also approximately twice as expensive in the US as they were in the country with the next highest price.9 Even average post-rebate prices have been shown to be 10-15% higher in the United States compared to Canada, France, and Germany.10 Notably, each of these top-selling medications has indications for a chronic condition, suggesting that a greater financial burden (defined from this point on as the amount an individual spends out-of-pocket for pharmaceuticals as a proportion of one’s family income) may exist for individuals with one or more chronic conditions. 
	For health care consumers in the United States, high drug costs may result in financial burden due to cost-sharing strategies (e.g. co-payments or co-insurance), payer-imposed restrictions to fill needed prescriptions (e.g. prior authorization, step therapy, or tiered formularies), and psychological strain when having to decide whether to skip a dose, ration usage, or not fill a prescription altogether. While 14% of insured Americans report medication nonadherence due to the cost of their prescription drug, medication nonadherence is even greater for uninsured Americans, individuals with comorbidities, individuals with poor or fair health, and for those earning an annual income of less than $40,000.8 Indeed, 33% of uninsured Americans cite cost of prescription drugs as a reason for skipping doses or not filling prescriptions.8 Unfortunately, in the absence of both universal health insurance and federal regulation of pharmaceutical drug prices, the United States offers far fewer legal protections to patients against the burden of high pharmaceutical drug costs compared to our peer countries. 
	To compensate for the lack of health care, and, in part to address prescription drug coverage in the United States, several reforms have been implemented in the past decade, including the Medicare Prescription Drug, Improvement, and Modernization Act of 2006 and the Affordable Care Act of 2010 that included several provisions to expand individuals’ prescription drug benefits. While the Medicare Prescription Drug, Improvement, and Modernization Act of 2006 created Medicare Part D for elderly Americans 65 years of age and older, vastly expanding prescription drug benefits for this population, the Affordable Care Act is the first modern health care act to close the gap on uninsurance and augment accessibility to pharmaceuticals for individuals with a variety of insurance plans or statuses. Among the provisions of the ACA, drug benefits were expanded for individuals buying health insurance in the Marketplace thanks to the requirement of private health insurance plans in the individual and small-groups markets to cover a list of ten essential health benefits (EHBs), including prescription drugs. Additionally, 14.5 million individuals gained prescription drug coverage upon gaining health insurance through Medicaid expansion.11 
Short-term research looking at the impact of the ACA on prescription drug benefits since January 1, 2014—i.e. the date in which both EHBs and Medicaid expansion went into effect – has shown a very positive effect of these provisions on access to pharmaceuticals and out-of-pocket costs, especially for the lowest income individuals.10–12 In addition, expansion of health insurance coverage, and, effectively, prescription drug benefits has been associated with improved medication adherence, self-reported health, and reduced avoidable mortality.12–17 Importantly, however, existing research has not analyzed the long-term changes in access to pharmaceutical drugs and pharmaceutical drug spending since the implementation of the ACA according to health insurance status. Furthermore, prior research has shown that financial burden related to pharmaceutical drug spending increased between 1999-2003, decreased from 2003-2007, only to increase again in 2008.18 In particular, financial burden was found to be especially high for individuals with public insurance or with low incomes. In addition, compared to those with employer-sponsored insurance, individuals with nongroup insurance experienced higher financial burden.18  Yet, given the significant changes that occurred in health insurance composition after the implementation of the ACA, it is critically important that financial burden related to pharmaceutical drug spending continues to be monitored over a longer time-frame. This surveillance of total pharmaceutical drug spending, out-of-pocket costs, financial burden, and related access outcomes should motivate future pharmaceutical drug pricing legislation and help to determine how to optimize prescription drug benefits. 
Previous research has also demonstrated that chronic conditions, such as high cholesterol, diabetes, and cancer, comprise the largest proportion of overall health care and pharmaceutical drug expenditures.19 Importantly, pharmaceutical drugs that treat chronic conditions are disproportionately represented among the list of top-selling brand name drugs (defined by having sales that exceed $500 million in US or $1 billion worldwide).1 Several drugs with indications for chronic conditions including Humalog (diabetes), Humira (arthritis), Humulin (diabetes), Lipitor (cholesterol), Novolog (diabetes), and Zetia (cholesterol) experienced cost changes of 117-149% between 2012 and 2017.1 These results suggest that costs for popular name-brand drugs, many of which are used to treat chronic conditions, are likely to double every 7 to 8 years.1  In consequence, individuals with one or more chronic conditions are likely to face even greater financial obstacles while following a regimen of prescription medications. Given the positive impact that more comprehensive health insurance and prescription drug benefits can have on health outcomes, it is important to monitor trends in total and out-of-pocket pharmaceutical costs, access, and financial burden for individuals with chronic conditions alongside the overall population. This surveillance can help ensure that health care reforms meet the needs not only of the average person, but also that they are robust enough to alleviate burden for the most vulnerable individuals with the greatest spending.  
	Using nationally representative data between 2012-2013 and 2016-2017 from the Medical Expenditures Panel Survey (MEPS), this study serves as a long-term follow-up investigation that aims to build off previous studies that demonstrate how several provisions of the Affordable Care Act, namely the Marketplace and Medicaid expansion, have had positive effects on expanding prescription coverage benefits, and, in turn, on out-of-pocket spending for pharmaceuticals and access to them. In the first part of this study, I assessed how access to pharmaceutical drugs, out-of-pocket costs, and total pharmaceutical drug expenditures may have changed over a longer period after ACA implementation, i.e. from 2012-2013 to 2016-2017. This part of the analysis was motivated by the fact that favorable improvements in out-of-pocket costs and access to pharmaceuticals that were immediately seen after the implementation of the ACA in 2014 and 2015 may not have withheld the Trump Administration’s attempts to dismantle the ACA.11,12 For example, the Trump Administration has negated the individual mandate, removed the federal contribution to cost-sharing reductions for individuals making 250-400% of the federal poverty level (FPL), resisted Medicaid expansion, and US pharmaceutical drug policy has persisted to be a moving target. In addition, as influxes in enrollment for both the Marketplace and Medicaid expansion have diminished, and as costs of pharmaceutical drug expenditures have continued to rise, it is possible that favorable trends pertaining to pharmaceutical drug accessibility and out-of-pocket costs may have plateaued or changed in direction. In the second part of this thesis, I estimated the likelihood of financial burden, unmet prescription drugs, and delayed prescription drugs for individuals with Marketplace, Medicaid, other public health insurance, or who are uninsured compared to those with employer-sponsored insurance during both the pre-ACA (2012-2013) and post-ACA period (2016-2017). Importantly, as already stated, due to the elevated burden that pharmaceutical drug spending may have on individuals with chronic conditions, both levels of analyses were repeated for a subsample of individuals with one or more chronic conditions. Findings from this study should inform future considerations for health insurance reform and changes made to prescription drug coverage, especially for non-elderly, adults who live with a chronic disease. As the United States moves toward a system that ensures all Americans health insurance coverage, policymakers should consider how total pharmaceutical spending, out-of-pocket costs, and accessibility may vary according to health insurance status. Importantly, these results may provide evidence that could be used to optimize prescription drug benefits such that pharmaceutical drug out-of-pocket costs are reduced and barriers are alleviated.
BACKGROUND
[bookmark: _Hlk25685408]How have pharmaceutical drug costs gotten to where they are today and what has the impact been on access and adherence to medications? 
	Between 2009 and 2016, the average total expenditures spent per person on pharmaceutical drugs in the United States increased by an estimated 30.6 percent ($1,497 in 2009 compared to $1,955 in 2016).20 This increase in mean total pharmaceutical drug expenditures represents an annual increase of 3.9 percent, with 2014 showing the most prominent increase in drug spending of 12.6 percent.20,21 While the percentage of the population that used pharmaceutical drugs remained relatively constant during this period (between 60.3-62.8% of the total population), a number of other factors contributed to this dramatic increase in the amount spent on pharmaceuticals. Notably, the change in the composition of drugs prescribed, such as an influx of new, innovative specialty drugs and price increases for drugs above inflation, has had a significant upward pressure on pharmaceutical drug prices since 2010.21 Relatedly, the tendency of Americans to use more brand-name drugs, a rise in me-too drugs approved by the Food and Drug Administration (FDA), and other excesses in the pharmaceutical have also been shown to contribute to these increases in pharmaceutical drug spending. Finally, from a regulatory standpoint, a lack of regulation in determining drug prices and significant barriers to generic entry in the market have significantly contributed to the elevated amount that the U.S. spends in pharmaceutical drug expenditures compared to other countries.
To curb high costs, health insurance companies have implemented stringent restrictions or excluded certain drugs from their formulary altogether.16 Furthermore, as of 2015, sixteen states have implemented caps on the number of pharmaceuticals covered by Medicaid, one of the largest purchasers of pharmaceutical drugs.16 However, even if individuals do succeed in receiving a prescription that will be covered by their health insurance, cost-sharing may impose significant barriers to filling that prescription. Cost-sharing has been shown to decrease the utilization of essential drugs.22 Furthermore, approximately 1 in 4 Americans report having trouble affording any prescription medication.2 One recent study looking at pharmaceutical drug costs and adherence to treatment found that in 2009 8.3 percent of Americans reported abandoning their prescription altogether within the past 12 months due to cost.13 For that study, medication nonadherence was classified as cost-related if the respondent answered yes to both of the following questions: a) “During the past 12 months was there any time when you needed a prescription medication but didn’t get it because you couldn’t afford it?” and b)”Regarding prescription medications during the past 12 months, did you do any of the following to save money? 1) skip doses 2) take less medicine or 3) delay filling a prescription.”13 Importantly, cost-related medication nonadherence was more pronounced among the uninsured, Medicaid and Medicare enrollees, and those with fair or poor health status and often associated with individual factors besides health insurance.13 
What is the significance for individuals with chronic diseases?
	In addition to individuals without health insurance, growing pharmaceutical drug costs have created especially dangerous barriers for those living with a chronic disease. Between 1996 and 2013, large spending increases have been documented for several chronic conditions including hypertension, high cholesterol, depression, low back/neck pain, and diabetes, the latter of which had the largest share of growth from increases in pharmaceutical spending ($44.4 billion increase between 1996 and 2013).23 Depending on the condition, increases in spending may be associated with drastic price hikes of pharmaceuticals, such as for diabetes, or more closely related to growth of service utilization (treatments for hypertension and hyperlipidemia).23 For individuals who take medications long-term and who must balance several prescriptions at any given time, pharmaceutical drug costs may create barriers to filling prescriptions and/or encourage the delay or abandonment of necessary medications.24 While these consequences can lead to worsened health outcomes in the general population, it is even more risky for individuals with chronic health conditions. For these individuals, financial burden or syphoned access has been associated with worse disease management while foregoing medications altogether is associated with more imminent death and more costly health care services, such as emergency room visits. 
 To address this cost burden and disparities in one’s ability to access necessary prescription drugs, health insurance expansions have made important positive impacts. According to Myerson et al., Medicaid expansions in particular were associated with a significant increase in diabetes medication fills in 2014-2015 relative to non-expansion states, one-third of which were newer, more innovative diabetes medications.24 Consequentially, health outcomes can be improved by alleviating cost-sharing or utilization restrictions that may impede individuals from accessing pharmaceutical drugs. Other research has shown that prescription drug benefit expansions significantly increased the diagnosis and maintenance of certain health conditions. Interestingly, one study has shown that compared with individuals enrolled in health insurance plans with unlimited drug coverage, individuals that had health insurance with capped drug benefits experienced worst control of their blood pressure, cholesterol, and diabetes.16 In fact, in a study by Chisholm et al. patients who were enrolled in a medication access program were shown to be significantly more likely to use drugs for hypertension, high cholesterol, and diabetes, all of which resulted in significant reductions in blood pressure, cholesterol, and blood glucose respectively.16 Furthermore, other studies have shown that Medicaid expansions, which subsequently result in prescription drug coverage extensions, have been associated with  improved control of hypertension and increased likelihood of the diagnosis of diabetes and use of medications for this condition.14,25 These positive effects of health insurance and prescription drug coverage on health outcomes are likely related to easier access to a usual source of care, easier access to pharmaceutical drugs, and a significant reduction in out-of-pocket spending on pharmaceutical drugs upon enrollment in a health insurance plan.26 Yet, health insurance that offers prescription benefits does not guarantee easy access to care or easy access to pharmaceutical drugs, especially for the most vulnerable populations.  
How did the ACA attempt to address the issue of uninsurance and access to prescription drugs?
	While the uninsurance rate is lower than it has ever been before in the United States thanks to many provisions of the Affordable Care Act, health insurance alone does not ensure easy access to pharmaceutical drugs. More precisely, health insurance does not ensure completeness of benefits for care or pharmaceutical drugs.26 Depending on the prescription drug formulary negotiated by the pharmacy benefit manager (PBM) of one’s health insurance company, some individuals may have more or less difficulty in accessing the same exact pharmaceutical drug. Furthermore, out-of-pocket expenses for the same pharmaceutical drug may be drastically different, depending on both one’s health insurance and the pharmacy location at which one chooses to fill their prescription—i.e. whether it be CVS or Walgreens, for example. 
To expand health insurance coverage to millions of Americans and to make health care more affordable by addressing issues of underinsurance, the Affordable Care Act included many provisions to reform the delivery of health care. As a whole, the provisions of the ACA have been described as a “three-legged stool”: expansion of health insurance enrollment; insurance market reforms, including a mandate on health insurance plans on the exchange to offer certain benefits; and enforcement for all citizens to buy health insurance. 
Expansion of health insurance enrollment under the Affordable Care Act primarily occurred in one of two ways: (1) enrollment on a Marketplace plan or (2) Medicaid expansion.27 Individuals who did not already have health insurance or who could not afford their current plan could enroll themselves on a plan offered by the Marketplace, otherwise known as the exchanges. The Marketplace was meant for self-employed individuals or non-group individuals earning an income of 138-400% of the FPL. Once enrolled in a Marketplace plan, individuals could select from a variety of private plan packages offered on state-based exchanges: Bronze, Silver, Gold, and Platinum, which covered 60%, 70%, 80%, and 90% of covered expenses respectively.28 Individuals on these plans also were promised subsidies for their health care premiums and individuals earning 138-250% of the FPL were additionally offered cost-sharing reductions on their pharmaceutical drugs. Yet, federal funding for cost-sharing reductions of medications have since been eliminated under the Trump Administration. 
After the passage of the ACA, states could also choose to expand Medicaid benefits for individuals with incomes up to 138% of the FPL, i.e. in 2019, an individual annual income of $17,236 or less.29 While 14.5 million individuals gained insurance from state-level Medicaid expansions, 2.5 million Americans who meet the eligibility requirements for Medicaid as written in the ACA still do not have health insurance coverage under Medicaid due to the decision of 14 states to not expand Medicaid.30,31 This is the direct consequence of the Supreme Court ruling in National Federation of Independent Business v. Sebelius, which declared that the decision to expand Medicaid resides in the state’s jurisdiction. Nonetheless, since the passage of the ACA, thanks to the Marketplace and Medicaid expansion, an additional 23.2 million Americans have gained health insurance coverage and, consequently, prescription drug benefits, the degree to which varies.11 
To ensure that individuals who became eligible for health insurance could obtain coverage with a core set of benefits, the ACA made it illegal for all health insurance plans to deny Americans coverage based on pre-existing conditions. In addition, beginning January 1, 2014, private insurance plans in the non-group and individual markets, including those on the Marketplace and those sold outside of the exchanges, had to cover a core set of essential health benefits (EHBs).32 Essential health benefits were defined as a collection of ten different coverage benefits such as pediatric services, mental health services, and preventive care. Among these ten essential health benefits was also prescription drug coverage, specified only under a benchmark recommendation by the Department of Health and Human Services (HHS). This benchmark recommendation allowed HHS to side-step the liberty specified under the ACA to define EHBs at a federal-level and instead it entrusted each state with the responsibility of outlining the benefits offered by their “benchmark” plan.33 States were only required to provide a plan that would offer the equivalent of the services provided in a “typical employer plan” for that state.28,32 Given this nature of the benchmark recommendation provided for EHBs by HHS, prescription drug benefits offered on the small- group and individual health insurance markets may vary significantly from state to state. In fact, this state by state patchwork that exists among EHBs has been illustrated in a recent study for pediatric service benefits, another one of the ten essential health benefits.33 
Finally, to raise the funds necessary to pay for an increasing number of Americans receiving health insurance coverage that is in part subsidized by the federal government, the ACA also implemented an individual mandate, requiring everyone to purchase health insurance. That is, if not already enrolled in a health insurance plan, one had to purchase a health insurance plan or choose to face a fine for violating the individual mandate statute. In the first year, individuals who violated this mandate, which went into effect in 2014, were taxed $95 or 0.1 percent of income.34 Before being reduced to $0 under the Trump administration, the fine increased to $695 in 2016 or 2.5 percent of taxable income.34 Further, only individuals experiencing significant financial hardship could qualify for an exemption to this mandate.34 In sum, due to the multiple new avenues to enroll in a health insurance plan and the individual mandate which encouraged this enrollment, the ACA succeeded in both lowering the uninsurance rate in the United States and increasing the number of individuals who have any pharmaceutical drug benefits. 
What relief did the Affordable Care Act actually provide?
	Upon full implementation of the ACA, beginning on January 1, 2014, due to significant gains in health insurance coverage on both the Marketplace and via Medicaid, more Americans had pharmaceutical drug benefits than ever before. Importantly, uninsurance rates fell after the enactment of the ACA across all racial and ethnic groups and especially among minority populations.35 Notably, disparities in health insurance coverage decreased in both the public and private health insurance markets.35,36 In consequence to these changes, the average individual gaining health insurance coverage via either a private plan or Medicaid saw drops in their overall out-of-pocket costs of $85 and $205, respectively between 2013 and 2014.11 Relatedly, cost-related medication nonadherence decreased from 8.3% of Americans in 2009 to 5.2% of Americans in 2015.13 Furthermore, among young adults 19-25 years of age who were able to remain on their parents’ health insurance plans, the tendency to forego pharmaceutical drugs due to cost significantly decreased by 31 percent.37 
Over a short-term period from 2013 to 2014, individuals who gained health insurance via Medicaid or a private insurance plan tended to increase their pharmaceutical drug use—i.e. an increase of 13.3 fills and 4 fills, respectively.11 Another study using data from 2013 to 2015 corroborated these results finding Medicaid expansion to be associated with an additional 6.6 prescriptions per enrollee per year, without significantly changing total spending on pharmaceuticals.38 These changes in utilization also held true for individuals with chronic conditions, such as diabetes and hypercholesteremia, who also increased their use of pharmaceutical drugs post-health insurance coverage gains and did so in an amount similar to those without chronic health conditions.11 Among those with chronic conditions, a more pronounced increase was observed when these individuals gained health insurance via Medicaid.11 Another recent study examining differences in utilization of pharmaceutical drugs by insurance type since the implementation of the ACA found that the average number of prescription fills was largest for individuals enrolled in public health insurance plans, followed by those enrolled in the Marketplace, which likely reflects a higher prevalence of chronic health conditions, such as hypertension and diabetes.39 Interestingly, Marketplace enrollees were on average healthier than individuals enrolled in a public health insurance, such as Medicaid, yet compared to privately insured individuals, Marketplace enrollees had greater health services utilization due to their worse health relative to those with employer-sponsored insurance.39  
 While gains in health insurance may be associated with dramatic increases in prescription drug use for formerly uninsured individuals,11 although dependent on the payer, broader drug coverage did not necessarily mean greater pharmaceutical drug expenditures.38 Additionally, broader drug coverage has also resulted in overall decreases in health care spending given an individual’s ability to follow a treatment regimen of prescription drugs, which could prevent later hospitalizations.11,16 In other words, broader pharmaceutical drug coverage has been shown to result in lower or similar levels of overall health spending because the additional costs that may be incurred from coverage increases will be offset by cost savings on the prevention of avoidable morbidity and mortality.16 
Other research evaluating health insurance expansions demonstrates that favorable health outcomes may be associated with improved access to life-saving treatments. 16 As an example, many studies have looked at changes in access to care and health outcomes between states that chose to expand Medicaid and non-expansion states. In one such study, Sommers et al. found that no easy access to medicine decreased from the pre-ACA baseline by 2.4 percentage points in the first quarter of 2015 and was more pronounced in expansion states compared to non-expansion states.12 Notably, easier access to pharmaceutical drugs most significantly benefited individuals with chronic medical conditions and significantly increased their self-reported health.12 In another study, individuals in Kentucky (expanded via Medicaid managed care) and Arkansas (expanded through a private option) experienced significant increases in access to primary care and care for chronic conditions, were less likely to skip medications due to cost, and were more likely to have reported excellent health compared to individuals in the non-expansion state of Texas.40 Thus, whether health insurance expansions occurred via the public or private market, improvements in access were observed and were  shown to be associated with better health outcomes.40
While a combination of results from these studies demonstrate positive effects of the Affordable Care Act on gains in health insurance, access to pharmaceutical drugs, reductions in out-of-pocket costs, and improved health outcomes, many important limitations exist in previous research. First, these studies largely assessed changes in spending, utilization, access, and adhesion over a short time period following the implementation of the ACA. Second, while there are certain advantages to using claims data to estimate changes in these outcomes, this often came at the cost of missing patient-level data,38 including how key differences may emerge according to health insurance status, income-level and other sociodemographic characteristics. Third, it is also important to note that other limitations exist for measures like cost-related medication nonadherence, unmet prescription fills, and delayed prescription fills due to the change in composition of insured individuals before and after the implementation of the ACA. That is, individuals who gained insurance for the first time under the ACA may have, in fact, experienced not being able to fill prescriptions for the first time if prior to having health insurance coverage they never received a prescription from a provider.13 Finally, missing from the post-ACA literature are estimates of the financial burden that individuals may still be experiencing as a result of their out-of-pocket costs for pharmaceutical drugs. Given the substantial increases in pharmaceutical drug spending in 2014 and 2015 coupled with new methods used by some payers to shift drug expenses to consumers (e.g. tiers for specialty drugs or coinsurance rates),23 it is especially important that pharmaceutical spending and access be assessed over a long period of time relative to health insurance expansions, and, in addition, that financial burden related to this spending be reevaluated. 
To address several of these limitations and to build upon previous research, this study aims to provide a long-term follow-up study estimating how access to pharmaceuticals, total and out-of-pocket pharmaceutical drug spending, and financial burden changed before and after the implementation of the ACA for all non-elderly adults as well as for a subsample of adults with one or more chronic condition diagnoses. In sum, this research assesses how indicators of prescription drug coverage, such as out-of-pocket spending and ability to fill a prescription, changed by health insurance status in association with health insurance reforms provided by various provisions of the Affordable Care Act. As pharmaceutical drug costs perpetually rise, which consequently drives many payers (e.g. Medicaid, Medicare, private health insurance companies) to modify the medications provided under their health insurance plan or their utilization management strategies, such as cost-sharing, there is a continual need to monitor access to pharmaceutical medications and out-of-pocket expenses for pharmaceutical drugs. This surveillance becomes ever more important as the Trump administration works to dismantle the ACA and as Congress continues to grapple with competing legislation both to negotiate pharmaceutical drug prices and/or redesign publicly provided prescription drug coverage, such as through Medicare Part D, and to provide greater health insurance to all.
METHODOLOGY 
Study Population 
This study used data from the 2012-2013 and 2016-2017 Medical Expenditure Panel Survey (MEPS), a nationally representative, panel survey that records individual-level health service utilization and costs to both payers and patients. The MEPS is comprised of several key components including the Household Component (HC), the Insurance Component (IC), and the Medical Provider Component (MC). The Household Component surveys a subset of households from the previous year’s National Health Interview Survey. Cross-sections of the Household Component permit the surveillance of overall trends in income and health insurance status, which can be used to look at individual-level qualification for Medicaid and the Marketplace, as well as trends for prescription drug utilization and expenditures, out-of-pocket costs related to pharmaceutical drugs, pharmaceutical drug related financial burden, and self-reported diagnoses of chronic conditions. The Insurance and Medical Provider Components of MEPS serve to verify self-reported input from surveyed households through the contributions of health care providers and health insurers. For my study sample, I pooled non-elderly adults (aged 18-64 years) together for years 2012-2013 (n=45,833) and 2016-2017 (n=39,245).
 In addition, all analyses were repeated for a subsample of the population (n= 21,851, 2012-13 and n=19,312, 2016-17) consisting of non-elderly adults with one or more chronic conditions. The chronic conditions included in the subsample were selected based on several criteria. First, only self-reported chronic conditions were included in the subsample—i.e. survey respondents needed to have ever previously received a diagnosis of a chronic condition and to have disclosed that information. Among these, I selected for chronic conditions that the MEPS surveyed among individuals 18 years or older. Second, chronic conditions also needed to illustrate large increases in price or utilization of their treatment and/or maintenance in the past decade. In effect, the subsample consists of any adult with a diagnosis of hypertension, heart disease, stroke, emphysema, high low-density lipoprotein cholesterol (LDL-c), cancer, diabetes, arthritis, or asthma. Notably, several of these MEPS-defined chronic conditions are consistent with the most prevalent chronic conditions highlighted by the Centers for Disease Control and Protection, including heart disease, cancer, chronic lung disease, stroke, and diabetes.41 
Study Outcomes 
Pharmaceutical drug spending, out-of-pockets costs, and access
Data from the MEPS’s consolidated and prescription drug files of the Housing Component were merged for years 2012-2013 and 2016-2017, matching each person to the number of prescription drugs they filled for a given year with the exclusion of pharmaceuticals administered in an inpatient or outpatient setting, which are not recorded in the MEPS. This step was critical for the construction of each outcome variable as it matched each individual’s sociodemographic characteristics, such as health insurance status, income, marital status, usual source of care, and chronic condition diagnoses to their prescription drug fills broken down by therapeutic class (defined as a category of drugs with similar chemical composition and/or can be used to treat similar pathologies), out-of-pocket costs, and total pharmaceutical drug expenditures by payer (e.g. private insurance, Medicaid, Medicare, other). My primary outcomes of interest included total pharmaceutical drug expenditures, out-of-pocket costs for pharmaceutical drugs, number of fills, unmet necessary prescription drug fills, and delayed necessary prescription drug fills. Pharmaceutical drug out-of-pocket costs and family income were used to construct two secondary outcomes of financial burden, defined as when out-of-pocket costs spent on pharmaceutical drugs exceeded (a) 5% of total family income or (b) 10% of total family income. Financial burden at 5% and 10% of family income were constructed by summing out-of-pocket costs pertaining to pharmaceutical spending across all family members and dividing by the family income. 
To account for inflation, I employed methods recommended by the Agency for Healthcare Research and Quality (AHRQ) to adjust all expenditures to real-value 2017 USD. First, family income was inflation-adjusted using the Consumer Price Index. Next, I used the Consumer Price Index specifically defined for pharmaceutical drugs (CPI-M) to estimate inflation-adjusted out-of-pocket pharmaceutical drug costs. Finally, I inflated total pharmaceutical drug expenditures with the overall Personal Health Consumer Index (PHC). As recommended by the AHRQ, I employed the PHC to pool a single service type of health care expenditures – i.e. pharmaceutical drugs – in order to estimate average total pharmaceutical expenditures over two-year periods. While the CPI-M is appropriate for estimating inflation-adjusted out-of-pocket costs, the PHC is preferred for inflation-adjusted total expenditures as it encompasses all personal health care expenses while excluding other nonapplicable expenses, such as medical research.42 
Statistical Analyses 
To describe the study sample, I used descriptive statistics to compare sociodemographic characteristics between years 2012-2013 (pre-ACA) and 2016-2017 (post-ACA). First, I summarized sex, age, race/ethnicity, marital status, children in household, educational attainment, employment status, family income relative to the federal poverty line (FPL), health insurance status, usual source of care, U.S. Census Region, and unmet and delayed medical care for the full sample of non-elderly adults (18-64) before and after the ACA. Next, I repeated these descriptive statistics for the subsample of non-elderly adults self-reporting any chronic conditions (i.e. having been diagnosed with at least one of the following: hypertension, heart disease, stroke, emphysema, high LDL cholesterol, cancer, diabetes, arthritis, or asthma). Sociodemographic characteristics of this subsample were again reported for both pre- and post-ACA periods (2012-2013 and 2016-2017, respectively). Lastly, I constructed a supplemental descriptive statistics table for the full non-elderly adult sample, including sex, age, family income level relative to the FPL, and chronic condition status, to better describe the composition of each health insurance group before and after the ACA and to illustrate how these groups may have changed. 
To estimate individual-level changes in total and out-of-pocket pharmaceutical drug spending, number of fills, unmet prescription drug fills, and delayed fills by health insurance status, I first constructed simple linear regression models with predictors for health insurance status (employer-sponsored insurance, nongroup insurance/Marketplace, Medicaid, other public, or uninsured) and a post variable (0 equals pre-ACA; 1 equals post-ACA). Pre-ACA (baseline) and post-ACA values are shown for each of my outcome variables, including number of fills, total spending, out-of-pocket costs, financial burden, unmet fills, and delayed fills (Tables 2 and 3). In addition, the estimated unadjusted change (i.e. the average change of each outcome following the implementation of the ACA before controlling for differences in sociodemographic characteristics) are recorded. The number of prescription fills as well as total spending and out-of-pocket pharmaceutical drug costs are reported as means whereas unmet prescription drug fills, delayed prescription drug fills, and financial burden outcomes represent proportions of the study sample. 
Next, I estimated adjusted changes, controlling for sex (female; male was the reference group), age (26-34, 35-44, 45-54, 55-64; 18-25 was the reference group), race/ethnicity (non-Hispanic black, Hispanic, non-Hispanic other; white was the reference group), marital status (separated, divorced, or widowed; never married; married or living with a partner was the reference group), children in the household (no kids under 18 years old in the household; any kids was the reference group), educational attainment (high school diploma, equivalent, or some college; greater than or equal to bachelor’s degree or other professional degree; less than a high school diploma was the reference group), employment (unemployed or not in the labor force; employed was the reference group), income relative to the FPL (138-250% FPL, 251-400% FPL, 400% + FPL; less than 138% FPL was the reference group), usual source of care (no usual source of care, has a usual source of care was the reference group), US Census Region (Midwest, South, West; North was the reference group), self-reported health (fair or poor; excellent, very good, or good as the reference group), and chronic condition diagnosis (not self-reported chronic condition diagnosis; self-reported chronic condition diagnosis was the reference group). I considered the commonly accepted P-value of < 0.05 as indicative of statistically significant changes since the time of ACA implementation. Finally, I presented the adjusted change relative to baseline—i.e. the adjusted change of each outcome as a percentage of the pre-ACA baseline value. I estimated the linear regression model of each outcome for the joint sample of any health insurance status, and then I stratified the sample to repeat these analyses by health insurance status. For adults self-reporting a chronic condition, I replicated these linear regression models, with the exclusion of controlling for chronic conditions for adjusted changes and reported the results in Table 3.
 Then, I used multivariable logistic regression models to estimate the association between health insurance status and each binary outcome (e.g. financial burden, unmet prescription drugs, and delayed prescription drugs) before and after the ACA. These estimates are reported as odds ratios of having out-of-pocket costs exceeding 5% of family income, out-of-pocket costs exceeding 10% of family income, any unmet prescription drug fills, or any delayed prescription drug fills for each non-employer sponsored health insurance (Nongroup, Medicaid, other public, or uninsured) compared to the reference group (employer-sponsored health plan). First, unadjusted odds ratios with 95% confidence intervals are shown for both the pre-ACA period (2012-2013) and the post-ACA period (2016-2017). Then, I estimated adjusted odds ratios with 95% confidence intervals controlling for sociodemographic characteristics (sex, age, race/ethnicity, marital status, kids in the household, usual source of care, U.S. Census Region, self-reported health, self-reported chronic conditions) and key differences in socioeconomic characteristics, such as income as a percentage of the FPL and employment status. I repeated these multivariable logistic regression models for the subsample of non-elderly adults with any self-reported chronic condition diagnosis. 
All analyses were cross-sectional in nature and were conducted in Stata version 16 using survey weights and the svy command to adjust for standard errors for the complex survey design of the NHIS. Furthermore, the svy command enabled me to generate nationally representative estimates for each of my outcome variables.
Results
[bookmark: _GoBack]In the full study sample, 45,833 individuals were surveyed in the MEPS during the pre-ACA period defined as 2012-2013. Another 39,245 individuals were surveyed during the post-ACA period from 2016-2017. Approximately sixty percent of the study sample identified as non-Hispanic white for both pre- and post- ACA periods (all descriptive statistics are reported in Table 1). Although half of the sample reported being married or living with a partner, less than half of the sample reported having any children in their household, both of which remained relatively constant during all survey years included in this study. The proportion of individuals who were employed increased by 2.1 percentage points from 76.3% in 2012-2013 to 78.4% in 2016-2017. Additionally, the proportion of individuals making more than 400% of the federal poverty line increased by approximately five percentage points from 2012-13 to 2016-17 (39.2% versus 44.7%). Individuals residing in the South comprised the largest proportion of the study sample. 
As might be expected after the implementation of many ACA provisions in 2014, the study sample reflected important changes in health insurance status (Table 1). The proportion of individuals reporting non-group (defined as a Marketplace or non-Marketplace small or individual employer health insurance) almost doubled, increasing from 3.3% of the study sample to 5.7%. The proportion of individuals reporting health insurance under Medicaid also increased by 2.9 percentage points. Individuals who reported being covered by other public health insurance (~92% Medicare) remained relatively constant. For this study, any non-elderly adult that reported having “other public health insurance” likely had a disability, qualifying them to receive Medicare, though this population got slightly healthier over time (see supplemental descriptive table by health insurance status pre- and post-ACA). Individuals who reported having employer-sponsored health insurance (ESI) increased by 2.5 percentage points. Importantly, the rate of uninsurance significantly fell from 18.6% of the study sample in 2012-13 to 10.3% in 2016-17. Although there were many important changes that occurred in health insurance status for individuals comprising this study sample, usual source of care remained unchanged around seventy percent of the study sample. Unmet and delayed medical care due to insurance restrictions or costs both marginally decreased among the study sample after the implementation of the ACA. 
Among the chronic conditions identified in this study, hypertension was most prevalent chronic condition in both the full- and sub-samples (24.5% versus 48.6% in 2016-2017, respectively) (Table 1). 22.3% of full sample and 44.1% of the subsample reported having high LDL-cholesterol in 2016-2017, making it the second most prevalent chronic condition in this study. Approximately one-fifth of all non-elderly adults self-reported having been diagnosed with arthritis versus more than a third of the subsample. Apart from asthma and diabetes, the proportion of individuals who self-reported a chronic condition diagnosis decreased or remained relatively constant before and after the implementation of the ACA. 
Among all non-elderly, average total pharmaceutical drug spending has increased by $345.99 since 2012-2013 for a significant percentage change relative to baseline (defined as the change between years 2016-17 and 2012-13 over the pre-ACA amount) of 21.4% (P <0.001) (Table 2). This overall increase cannot, however, be accounted for by an increase in prescription drug fills as there appeared to be no significant change in the joint average number of prescription fills in 2016-17 relative to baseline. This may suggest that the initial growth in pharmaceutical utilization seen in 2014-2015 slowed over time while pharmaceutical drug costs have continued to rise. Although total Rx spending increased, out-of-pocket costs for all non-elderly adults declined by $102.80, demonstrating a -31.6% adjusted change relative to baseline (P <0.001). In addition, after controlling for all sociodemographic variables, pharmaceutical out-of-pocket costs exceeding 5% of total family income declined by 1 percentage point (P <0.001) among the joint sample of all health insurance types. The implementation of the ACA was also associated with a significant decrease in the proportion of individuals reporting having unmet fills for necessary prescription drugs. 
Stratifying by health insurance status, individuals with other public health insurance and Medicaid spent the most on pharmaceutical drugs at baseline before the implementation of the ACA ($4,949.16 and $2,089.71, respectively) in addition to having the highest average number of prescription fills (Table 2). Furthermore, Rx out-of-pocket costs were highest at baseline among the uninsured ($452.74) and those with other public insurance ($456.27) while individuals with Medicaid spent the least out-of-pocket out of any health insurance type at $136.29. Since 2012-13, pharmaceutical drug spending has drastically increased across all health insurance statuses, while average out-of-pocket costs have declined. Average number of fills did not change significantly, except for individuals with non-group insurance (4.47 more fills on average, P < 0.001) and those with other public insurance (5.64 less fills on average, P<0.05). For individuals with nongroup insurance this increase in utilization may be explained by suppressed demand prior to gaining health insurance coverage while the decline in utilization among individuals with other public insurance may be due to some individuals exiting this group for another health insurance plan leading this group to become healthier. Notably, individuals with employer-sponsored insurance and non-group insurance had the most significant increases in pharmaceutical drug spending ($225.65, P < 0.05; $901.50, P < 0.001, respectively). Average out-of-pocket costs declined for individuals with each employer-sponsored and non-group, yet only marginally for individuals with non-group insurance, which included the Marketplace, and perhaps can be explained by their increased utilization of pharmaceuticals. Individuals with Medicaid benefited from the largest adjusted percent change in out-of-pocket costs relative to baseline of -56.4%, representing a significant decline of $76.90 (P < 0.001). Individuals covered by other public health insurance programs, such as Medicare, similarly benefited from significant reductions in average out-of-pocket costs totaling $149.28, i.e. a -32.7% change relative to the pre-ACA baseline after controlling for sociodemographic characteristics. 
Reductions in out-of-pocket pharmaceutical drug spending likely contributed to the favorable changes in financial burden from pharmaceutical drug spending. In addition, the 5.5 percentage point increase in the proportion of individuals in the full sample reporting a family income of 400% of the FPL or greater in 2016-2017 may also partially explain the favorable changes seen in financial burden that are presented next. Of all individuals with employer-sponsored insurance, those who reported having Rx out-of-pocket costs that exceeded more than 5% of family income significantly declined by a half of a percentage point (Table 2). Further, the proportion of Medicaid beneficiaries who reported financial burden pertaining to Rx out-of-pocket costs did not significantly change. Importantly, however, 6.3% and 2.3% fewer individuals with other public health insurance reported having Rx out-of-pocket costs that exceeded 5% of family income or 10% of family income, respectively. During the post-ACA period, the unadjusted odds of experiencing financial burden were significantly greater for any non-employer-sponsored health insurance recipient compared to individuals with an employer-sponsored insurance (odds ratio [OR]=2.97, non-group vs ESI; [OR]=4.83, Medicaid vs ESI; [OR]= 6.90, other public insurance vs ESI; [OR]=4.44, uninsured vs ESI for Rx spending exceeding 5% of family income) (Table 4). This was also the case for out-of-pocket Rx spending exceeding 10% of family income (odds ratio [OR]=2.99, non-group vs ESI; [OR]=7.31, Medicaid vs ESI; [OR]= 7.40, other public insurance vs ESI; [OR]=6.22, uninsured vs ESI).
After controlling for sociodemographic characteristics (e.g. age, race/ethnicity, marital status, chronic condition, etc.), and other key socioeconomic characteristics like income as percentage of the FPL and employment, individuals with Medicaid were 0.60 times (adjusted [OR]=0.60, 95% CI, 0.46 to 0.76; P < 0.001) less likely to report Rx out-of-pocket spending exceeding 5% or 10% of family income compared to individuals with an employer-sponsored health insurance plan (reference group) (Table 4). Furthermore, individuals with other public health insurance were 0.38 (adjusted [OR]=0.38, 95% CI: 0.29 to 0.53; P < 0.001) and 0.30 (adjusted [OR]=0.30, 95% CI, 0.21 to 0.42; P < 0.001) times less likely to experience financial burden at the 5% and 10% thresholds of family income, respectively compared to individuals with ESI. Finally, the individuals who remained uninsured after the implementation of the ACA were 1.39 times (adjusted [OR]=1.39, 95% CI, 1.08 to 1.79; P < 0.05) more likely to have Rx out-of-pocket spending exceed 5% of family income compared to those with ESI. The likelihood of uninsured individuals having financial burden at the 5% threshold compared to those with ESI was only marginally greater than that seen among individuals with non-group insurance compared to ESI. Here I report both unadjusted and adjusted odds ratios to illustrate how differing levels of Rx-related financial burden by health insurance status is not so much related to the amount spent out-of-pocket on pharmaceuticals, but rather due to differences in income relative to FPL and employment. 
Compared to pre-ACA trends in the association between health insurance status and financial burden of Rx spending, the adjusted odds of having financial burden that exceeded 5% compared to an individual with employer-sponsored insurance worsened for uninsured individuals as well as for those with non-group health insurance (Table 4). For individuals with Medicaid, the likelihood of having financial burden that exceeded 5% compared to an individual with employer-sponsored insurance remained the same as the pre-ACA level whereas the odds compared to people with an employer-sponsored insurance marginally improved for individuals with other public health insurance in the post-ACA period. Importantly, in 2016-2017 the odds of having financial burden that exceeded 10% improved from the pre-ACA baseline for all non-employer health insurance statuses compared to individuals with employer-sponsored health insurance. 
Interestingly, although financial burden related to Rx spending did not change for the uninsured or for Medicaid beneficiaries, the proportion of individuals who reported having unmet prescription drug fills significantly declined for each of these populations (-1.8 percentage points, P < 0.001 and -1.1 percentage points, P < 0.001, respectively) (Table 2). Yet, even still, uninsured individuals in 2016-17 were 2.12 (adjusted [OR]=2.12, 95% CI, 1.54 to 2.90, P < 0.001) more likely than individuals with employer-sponsored insurance to have any unmet necessary prescription drug fills, followed by individuals with Medicaid and other public insurance who were 1.65 times (adjusted [OR]=1.65, 95% CI, 1.1 to 2.4, P<0.05) and 1.54 times (adjusted [OR]= 1.54, 95% CI, 1.1 to 2.2, P < 0.05) more likely than individuals with ESI to have unmet prescription drug fills (Table 4). Individuals with non-group insurance did not have significantly different odds of having unmet prescription drug fills compared to individuals with ESI. Among uninsured individuals, the odds of having unmet prescription fills improved from 2012-13 (adjusted [OR]=2.12 vs adjusted [OR]=2.75 where reference group=ESI). However, this was not the case for all other non-employer-sponsored health insurance statuses compared to ESI. As for delayed fills of necessary prescription drugs, no significant changes were observed among any health insurance type. Indeed, post-implementation of the ACA, uninsured individuals as well as individuals with Medicaid or other public health insurance reported similarly greater odds of delaying prescription drug fills compared to the individuals with an employer-sponsored health insurance plan. For each unmet prescription drug fills and delayed prescription drug fills, unadjusted and adjusted odds ratios are much more consistent suggesting that there are a larger range of cofounding sociodemographic characteristics rather than those strictly related to income and employment as was seen for the financial burden outcomes.  
Individuals with a Self-Reported Chronic Condition
A subsample of 21,851 non-elderly adults in 2012-2013 and 19,312 non-elderly adults in 2016-2017 reported having any chronic condition (asthma, arthritis, cancer, diabetes, emphysema, heart disease, high cholesterol, hypertension, stroke) in the MEPS. Relative to the full study sample, individuals with chronic conditions tended to be older, non-Hispanic white, and married or living with a partner (all descriptive statistics for the subsample are reported in Table 1). Additionally, a smaller proportion of the subsample reported having any children in the household. Interestingly, although a smaller proportion of individuals with chronic conditions reported being employed in the post-ACA period compared to all non-elderly adults (75.4% versus 78.4%), a greater proportion of non-elderly adults with a chronic condition reported being at either extreme of income relative to the FPL compared to all non-elderly adults (<138%: 17.5% versus 16.8%, ≥400%: 46.4% versus 44.7%, respectively). Similar to all non-elderly adults in this study, respondents with a chronic conditions residing in the South represented the largest proportion of the subsample. 
Compared to the overall sample, the composition of health insurance status and pre- to post-ACA health insurance status changes were similar among non-elderly adults with a chronic condition with two exceptions. First, a greater proportion of individuals with a chronic conditions reported having other public health insurance (predominately Medicare) compared to the overall study sample (Table 1). Second, the uninsurance rate of the subsample was smaller than all non-elderly adults before and after the implementation of the ACA (14.4% vs 18.6% in 2012-2013 and 7.6% vs 10.3% in 2016-2017). Additionally, it was much more common for individuals with a chronic condition to report having a usual source of care compared to the full sample (79.8% vs 69.8% in 2016-17, respectively). Although a greater proportion of individuals in the subsample reported unmet or delayed medical care both before and after ACA implementation compared to the overall sample, the proportion of non-elderly adults with a chronic condition who reported unmet or delayed medical care declined in similar magnitude. 
As seen among the full non-elderly sample, between 2012-2013 and 2016-2017, total pharmaceutical expenditures jointly increased for an average of $462.69 among this subsample who self-reported having been diagnosed with a chronic condition (Table 3). Additionally, this increase in total pharmaceutical expenditures is not accounted for by an increase in average number of joint fills as there was no significant change in 2016-17 since the pre-ACA period. Again, this may suggest a slow-down in the utilization growth seen immediately after the implementation of the ACA. Although total pre-ACA expenditures among the subsample were larger in magnitude ($2,088.66 versus $1,620.30), which is likely explained by the substantially greater average quantity of prescription fills among the subsample compared to the overall sample, the percentage change relative to baseline of total pharmaceutical drug expenditures among these individuals was very similar to that of the all non-elderly adults (22.2% versus 21.4%, respectively). Fortunately, the implementation of the ACA was also associated with a decline of out-of-pocket costs among this population of $139.35, i.e. a -33.5% change relative to the pre-ACA baseline (P < 0.001) (Table 3). Jointly among individuals with a chronic condition diagnosis and any health insurance, the proportion of individuals who reported financial burden associated with their prescription drug fills and exceeding the 5% threshold of family income declined by 1.7 percentage points (P < 0.001). Furthermore, these individuals also benefited from 0.7 percentage point decline in the proportion of individuals reporting an even greater financial burden of pharmaceutical out-of-pocket costs exceeding 10% of family income. Finally, 0.8% fewer individuals with a self-reported chronic condition had any unmet prescription drug fills after the implementation of the ACA while delaying prescription drug fills remained unchanged. 
Individuals with a self-reported chronic condition and who were covered by other public insurance spent the most in total pharmaceutical drug expenditures before the implementation of the ACA ($5,229.26), followed by those covered by Medicaid ($2,610.88). Individuals with other public or Medicaid also had the largest average number of fills (50.93 fills and 31.19 fills in 2012-13, respectively) (Table 3). As seen among all non-elderly adults, increases in total pharmaceutical drug expenditures were observed across all health insurance types among non-elderly adults of the subsample living with a chronic condition. Notably, individuals with non-group health insurance had the largest increase in total pharmaceutical drug expenditures since the ACA implementation of 82.6% relative to the pre-ACA baseline (P < 0.001), which may be the result of an increase of 5.3 fills on average relative to pre-ACA baseline (P<0.001), in addition to the already rising costs of drugs. Furthermore, while Rx out-of-pocket costs declined for individuals with ESI, Medicaid, other public insurance, and the uninsured, individuals with non-group insurance benefited from no out-of-pocket savings. Uninsured individuals in the subsample reported the greatest average out-of-pocket costs of $580.18 before the ACA, but significantly benefited from its implementation, observing on-average $152.60 less in out-of-pocket costs for pharmaceuticals (Table 3). Most remarkably, those with Medicaid had the largest percentage decline in Rx out-of-pocket costs relative to baseline of 53.9% (P < 0.001) with no significant change in average number of fills, a similar decline to the Medicaid beneficiaries in the overall sample. Individuals with other public insurance had the largest decline in dollars spent out-of-pocket for pharmaceuticals—perhaps related to a significant reduction in average number of prescription fills (6.05 less on average, P<0.001)—yet a smaller percent change relative to baseline than what was observed for individuals covered by Medicaid (-34.5%, P < 0.001).
Before the enactment of the ACA, 19.1% of individuals with other public health insurance reported Rx out-of-pocket costs exceeding 5% of their family income, followed by people with Medicaid at 14.1% and the uninsured at 13.4% (Table 3). Individuals with employer-sponsored insurance were least likely to report any financial burden. Fortunately, the implementation of the ACA was associated with a 6-percentage point decline in individuals with other public health insurance reporting Rx out-of-pocket costs that exceeded more than 5% of their family income (P < 0.001). Yet, individuals with ESI were also less likely to report financial burden after the ACA implementation preventing this disparity in financial burden between health insurance groups from diminishing, which is notable in the unadjusted 6.26 greater odds (unadjusted [OR]=6.26, 95% CI, 4.86 to 8.06, P < 0.001) of individuals with other public insurance having Rx out-of-pocket costs that exceed 5% of family income compared to individuals with ESI (Table 5). After controlling for differences in sociodemographic characteristics among individuals who comprise different health insurance types, people with other insurance were actually 0.51 (adjusted [OR]=0.51, 95% CI, 0.36 to 0.71, P<0.001) and 0.37 (adjusted [OR]=0.37, 95% CI, 0.25 to 0.56, P < 0.001) times less likely to have Rx out-of-pocket costs that exceeded 5% and 10% of total family income relative to the reference group, respectively. Individuals with Medicaid had an unadjusted odds ratio of 4.80 (unadjusted [OR]=4.60, 95% 3.51 to 6.04, P < 0.001) compared to the reference group. Similar to those covered by Medicare, after controlling for sociodemographic characteristics, Medicaid beneficiaries had lower adjusted odds of having any financial burden at both the 5% (adjusted [OR]=0.62, 95% CI, 0.46 to 0.83, P < 0.001) and 10% (adjusted [OR]=0.59, 95% CI, 0.42 to 0.83, P <0.05) threshold of family income compared to individuals with employer-sponsored insurance. As shown among the full non-elderly adult sample, this suggests that the lower income levels of individuals on Medicare or Medicaid explain more of the variance in financial burden between the reference group and all other health insurance groups than what is explained by the amount of their out-of-pocket pharmaceutical costs. Even after controlling for sociodemographic characteristics, both uninsured individuals and individuals with non-group insurance had 1.47 greater odds of having Rx out-of-pocket costs that exceeded 5% of total family income compared to individuals with employer-sponsored insurance (P < 0.05 for only uninsured individuals). 
Similar to what was shown for the full sample, compared to pre-ACA trends in the association between health insurance status and financial burden of Rx spending, the adjusted odds of having financial burden that exceeded 5% compared to the reference group (employer-sponsored insurance) worsened for uninsured individuals as well as for those with non-group health insurance whereas the odds remained relatively the same for individuals with Medicaid and for individuals with other public health insurance (Table 5). Importantly, the odds of having financial burden that exceeded 10% improved during the post-ACA period from the 2012-13 baseline for each non-employer-sponsored health insurance status (non-group, Medicaid, other public insurance, uninsured) compared to individuals with employer-sponsored health insurance. Furthermore, among the subsample, the adjusted odds of having any financial burden for those who had a non-employer-based health insurance compared to individuals with ESI did not largely differ from the adjusted odds that were estimated for the full non-elderly adult study sample. 
Finally, the implementation of the ACA was significantly associated with reductions in unmet necessary prescription drug fills for individuals with a self-reported chronic condition and who were either uninsured or receiving health insurance from Medicaid (-3.5 and -2 percentage points, respectively) (Table 3). This reduction may have benefited individuals with a chronic condition covered by Medicaid as they did not report significantly different odds of having unmet prescription drug fills compared to individuals with employer-sponsored insurance after controlling for differences in sociodemographic characteristics, such as income-level. Individuals who were uninsured in the subsample, however, had 2.04 times (adjusted [OR]=2.04, 95% CI, 1.44 to 2.90, P < 0.001) greater odds of having any unmet prescription drug fills compared to individuals with ESI even after the implementation of the ACA (Table 5). Although not statistically significant, a smaller proportion of individuals with other public insurance also reported unmet prescription drug fills in the post-period, whereas a marginally greater proportion of individuals with non-group insurance reported unmet prescription drug fills compared to baseline. Furthermore, the adjusted odds in 2016-17 of having unmet prescription drug fills for both non-group insurance and public health insurance were not significantly different from people with employer-sponsored insurance. Compared to pre-ACA odds, the likelihood of having unmet pharmaceuticals compared to ESI improved for those with Medicaid and the uninsured, but not among individuals with other public or non-group health insurance. Finally, consistent with the overall non-elderly adult sample, there were no significant changes in delayed fills of necessary prescription drugs among any health insurance type. Among the sample in 2016-17, individuals with Medicaid, other public insurance, or who were uninsured still had greater adjusted odds of having delayed any prescription drug fills compared to individuals with employer-sponsored insurance, showing slight improvement since the enactment of the ACA for only those with Medicaid or who were uninsured (Table 5). 
DISCUSSION
Elevated pharmaceutical drug spending, especially occurring in 2014-2015, has continued to increase since the implementation of the Affordable Care Act.21,43,44 Although pharmaceutical prices have risen independently of changes in health insurance coverage and  long-term changes in utilization occurring after the implementation of the ACA do not seem to explain these increases, the degree to which the ACA changed the landscape of health insurance benefits, including prescription drug coverage as well as the composition of those insured necessitates long-term surveillance of changes in outcomes related to pharmaceutical drug spending and access. Building upon previous short-term studies after the implementation of the ACA, my results during a later follow-up period (2016-2017) corroborate an overall total increase in pharmaceutical drug expenditures of $345.99 (P < 0.001) accompanied by reductions in out-of-pocket spending in the amount of $102.80 (P < 0.001).43,45 Furthermore, joint financial burden associated with pharmaceutical drug spending seemed to improve in tandem with reductions in unmet prescription medications, which may be attributable to expansions in health insurance coverage. Among the subsample of individuals with a chronic condition, directionality of post-ACA changes in total pharmaceutical expenditures, out-of-pocket costs, financial burden, and unmet prescription fills relative to the 2012-2013 baseline seemed to be similar to the overall non-elderly adult sample, yet costs for the subsample were substantially greater in magnitude due to much greater pharmaceutical utilization. These results for individuals with a chronic condition uphold the large body of research that demonstrates a significantly greater amount of spending among individuals with a chronic condition.19,23 Given the elevated total pharmaceutical expenditures, out-of-pocket costs, fills, and unmet prescription fills among individuals with a self-reported chronic condition relative to the overall non-elderly adult sample, the results of this study demonstrate the importance of monitoring changes in each of the study outcomes among this subpopulation alongside the overall population. 
Interestingly, favorable changes in out-of-pocket costs benefited individuals covered by Medicaid or other public health insurance (predominantly Medicare beneficiaries) much more significantly than individuals who had non-group health insurance (including those who gained insurance on the Marketplace). This result is crucially important as the former categories tend to be of lower incomes and to have greater pharmaceutical drug utilization and financial burden. After controlling for key socioeconomic differences, such as income, the likelihood of financial burden for people on Medicaid or other public health insurance was significantly less compared to those with an employer-sponsored insurance for both the full sample and subsample. Yet, among the full sample, even though unmet prescription fills declined for some of these populations in greater need, uninsured individuals and those with Medicaid or other public health insurance still had a greater likelihood of having unmet prescription drugs compared to someone with an employer-sponsored health insurance plan. For the subsample of individuals with chronic conditions, increased odds of having unmet prescription fills were apparent for only the uninsured. These results suggest that health insurance expansions under the ACA may have benefited individuals whose eventual prescription drug benefits involved less cost-sharing, such as those on Medicaid or other public insurance. Yet important disparities in access remain wherein individuals with a private-based insurance plan (ESI or non-group, including Marketplace plans) may still be able to more easily access necessary pharmaceuticals.
[bookmark: _Hlk38231079]Although important population-level gains in health insurance were made under the ACA, results of this study show that health insurance, and in effect prescription drug benefits, do not necessarily ensure access to needed pharmaceutical drugs. In fact, even after the implementation of the ACA, a small proportion across each employer-sponsored health insurance, non-group, Medicaid, and other health insurance reported still having unmet or delayed prescription fills. As already alluded to, whether or not a person had a self-reported chronic condition, having unmet or delayed prescription fills was most notable for people with public health insurance coverage (Medicare, Medicaid, or other). For example, 6.4% of individuals with other public insurance in 2016-17 reported unmet fills for necessary pharmaceutical drugs whereas 10.2% reported delayed prescription fills. These results are consistent with previous research that demonstrates how health insurance coverage can only partially explain whether or not one has access to health care.26 Other person-level factors, such as employment status, income-level, access to a usual source of care, educational attainment, physical and mental health status, geographic location, and self-identification with a minority community may also impact whether or not someone is able to fill their prescriptions and adhere to the prescribed regimen without it becoming too burdensome.
From a health insurance standpoint, there exists still many other factors that can help explain why an individual with health insurance may still not be able to easily access their medications or why that person may experience financial burden related to out-of-pocket costs for their pharmaceutical fills alone. As noted earlier, health insurance is a key protection against being unable to fill necessary prescriptions. However, differences between health plans in deductibles, cost-sharing (either copayments, i.e. paying a fixed amount on every prescription fill, or coinsurance rates, i.e. paying a percentage of the total price of a prescription fill), or drug formularies modulate the extent to which access barriers or Rx-related financial burden is alleviated. Additionally, in order to access a retail pharmaceutical drug, an individual must first have received a prescription from a provider. If someone has health insurance, but is “underinsured” (meaning their deductible is too high to make use of their health insurance unless in the case of an emergency), they may not be able to access a needed treatment (e.g. insulin, antihypertensives, etc.) simply for not having the financial means to see a physician. 
Furthermore, although out-of-pocket costs are shown in this study to have declined since the implementation of the ACA, significant amounts of cost-sharing, either in the form of copayments or coinsurance, is still present across almost all health insurance statuses. Importantly, cost-sharing may differ within the each health insurance group. For example, between several private employer-sponsored health insurance plans the amount paid-out of pocket by insured individuals will not be consistent. Furthermore, a person’s cost-sharing within their health insurance plan may vary further depending on the treatment or prescription drug that is being sought. Until cost-sharing for pharmaceuticals is eliminated—an intervention debated upon by health authorities around the world—health insurance plans may never achieve universal pharmaceutical drug access or the full elimination of financial burden related to pharmaceutical drug spending. Even if cost-sharing were to be eliminated entirely, health insurance plans would likely still implement other utilization management strategies, such as prior authorization or step therapy, to determine how easily one can access treatments. 
This study should also be used to interrogate whether or not broader prescription drug coverage leads to greater utilization of pharmaceuticals. Past studies have demonstrated that over a short-period (through the end of 2014) pharmaceutical utilization increased after the ACA among individuals who gained health insurance coverage, especially for individuals with chronic conditions and those who were enrolled in Medicaid.11,38,39 Contrary to those findings, the results of my study demonstrate that over a longer-term following the enactment of health insurance expansions under the ACA, such as through the Marketplace reforms and Medicaid expansion, the average number of prescription fills, in fact, remained unchanged for the large majority of individuals. Interestingly, non-group enrollees, including those with a Marketplace plan, had greater pharmaceutical utilization compared to individuals with employer-sponsored insurance, which is consistent with other previous research over a shorter post-ACA period (2014-2015).39 As Karpman et al. have suggested this may be explained by an increase in the enrollment of previously uninsured individuals with a chronic condition onto a Marketplace health insurance plan, which descriptive statistics by health insurance status from this study seem to support (all descriptives by health insurance status are reported in the supplemental descriptive table).39 For individuals with non-group insurance and who also self-reported a chronic condition in this study, the increase in pharmaceutical utilization was even greater in 2016-17 relative to baseline. The absence of change in the average number of fills or the declines in average fills among some health insurance statuses could be related to slowing rates of enrollment in new health insurance plans, improved health outcomes after additional years of being able to more easily manage chronic conditions pharmacologically, or even the evermore present obstacle of high pharmaceutical drug costs discouraging medication adherence.  
Results of this study should also motivate future prescription drug benefit reforms to consider differences in total spending, out-of-pocket costs, and pharmaceutical drug access according to health insurance status in order to optimize Rx benefits that will reduce financial burden and alleviate access barriers among all health insurance statuses. Notably, after adjusting for sociodemographic differences, such as income-level and employment, individuals with Medicaid or Medicare had lower odds of financial burden related to pharmaceutical drug spending. This was not the case for individuals with non-group health insurance compared to employer-sponsored health insurance. This suggests that although individuals with a public insurance may experience more difficulty in filling a prescription, once able to fill a prescription these individuals experience significantly less cost-sharing. For example, for individuals receiving their prescription drugs through Medicaid, the federal government strictly limits the cost-sharing that can be imposed ($4 for each preferred drug and $8 for nonpreferred drugs) while some low-income groups are exempt from cost-sharing altogether.46 Importantly, the Affordable Care Act strengthened the Medicaid Prescription Drug Rebate Program to increase the magnitude of manufacturer rebates given to the federal government effectively holding net spending growth of pharmaceuticals covered by Medicaid stable, and, consequently alleviating additional financial burden for its beneficiaries as seen in the results of this study.46 As for individuals with other public insurance in this study, approximately 92% of which received Medicare coverage, these individuals also appear to be benefiting from lower levels of cost-sharing in their benefits, which relative to employer-sponsor insured individuals, has improved over a longer time period since the enactment of the ACA. The gradual closing of the so-called Medicare Part D “donut hole” for prescription drug benefits, which effectively reduced cost-sharing for individuals on Medicare seeking to fill a prescription, may help to explain these favorable changes. These findings therefore suggest the need for all health insurers, both private and public, to consider reducing pharmaceutical cost-sharing for its beneficiaries. 
In the meantime, financial burden related to pharmaceutical drug spending remains poignant in the United States, with 3.6% of all non-elderly individuals and 4.8% of individuals with a self-reported chronic condition experiencing financial burden at 5% of their family income. This financial burden is especially present among individuals with lower incomes who are more likely to be covered by Medicaid, other public insurance, or who are uninsured. Furthermore, the odds of having financial burden at 5% of family income did not seem to improve pre- to post-ACA for individuals with non-employer-sponsored insurance relative to those with employer-sponsored health insurance. In consequence, a large proportion of individuals are still experiencing financial burden related to pharmaceutical spending as well as difficulty accessing necessary prescriptions. Further, high costs are especially concentrated among individuals with a chronic condition. Thus, even if the design of prescription drug benefits may be able to alleviate out-of-pocket costs, these benefits may still not be enough to offset the continually rising pharmaceutical drug costs. 
In addition to optimizing prescription drug benefits, finding ways to lower pharmaceutical drug costs through negotiating drug prices with pharmaceutical manufactures should be explored. To help inform price negotiations, the financial burden of a drug on its consumer should be taken into consideration as one factor among many others, such as clinical and cost-effectiveness of the drug. Results of this study should therefore serve to substantiate current legislation, such as H.R.1046 - Medicare Negotiation and Competitive Licensing Act of 2019, which was introduced on February 7th, 2019 and would allow the Department of Health and Human Services to use financial burden of drugs on patients as one factor to negotiate pharmaceutical drug prices for Medicare. Yet, legislation seeking to negotiate pharmaceutical drug prices for only one type of payer may not close disparities in total spending, out-of-pocket costs, financial burden, and unmet or delayed fills by health insurance status that are demonstrated in this study. In addition, legislation that negotiates drug prices for only Medicare would fail to address the significant increase in total pharmaceutical spending unrelated to changes in utilization for individuals with employer-sponsored insurance. Results from this study should therefore encourage support for legislation that would negotiate pharmaceutical drug prices across all payers, which could be accomplished by current legislation, such as H.R. 3 - Elijah E. Cummings Lower Drug Costs Now Act, which recently passed the House of Representatives. 
Limitations
While the results presented here build off previous research to demonstrate a general increase in total pharmaceutical spending, a decrease in both out-of-pocket costs and unmet prescription fills, as well as significant levels of pharmaceutical drug-related financial burden that still persist for many over a longer-period, there exists several limitations of this study. First, although the MEPS employs a panel design following individuals longitudinally over 2-year periods, this study was conducted cross-sectionally in order to estimate changes to the most recent year available in the MEPS. The cross-sectional nature of this study, however, prevented analyses that could follow a given cohort over time and trace how the health insurance status of individual respondents changed from before to after the ACA. For example, unlike some previous studies, my analyses are unable to estimate changes in pharmaceutical spending and utilization for individuals who were formerly uninsured but later became insured after 2014. Although important changes in the composition of each health insurance group may weaken the presented results, I have reported descriptive statistics of each health insurance group before and after the ACA in a supplemental table to provide a more robust interpretation of my results. Nonetheless, results of this study should not be interpreted as causal inferences between gains in health insurance under the ACA and changes in total pharmaceutical drug spending, out-of-pocket costs, and access. Instead, results can better be interpreted as changes in each of these outcomes for each health insurance group in 2016-2017 compared to the respective pre-ACA counterpart. Second, underlying changes in utilization and spending were not considered, such as the volume of fills and spending pertaining to brand-name drugs versus generic drugs. Given the significance of many expensive brand-name drugs whose patents ended in 2014-2015, important changes in uptake patterns may present confounders around the time of the implementation of the ACA that were not controlled for. 
 To address these limitations, future research should follow a given cohort longitudinally to better understand the changes in health insurance status composition over a longer-time period and to provide more easily interpretable results. A longitudinal study may be better able to estimate the extent to which significant differences in spending, financial burden, and unmet prescription fills can be better explained by important differences in the composition of individuals covered by a particular health insurance type or by key differences in prescription drug benefits provided by a given insurer. A longitudinal study may also be better equipped to examine changes in pharmaceutical utilization and spending, especially among individuals with nongroup insurance or those aged 18-64 receiving Medicare. Furthermore, to better understand underlying utilization and spending, it may also be beneficial to restrict the analysis to only branded drugs. This could allow us to see whether or not the changes presented in this study, such as the declines in out-of-pocket costs, are related to an increased entry or uptake of generic drugs. Lastly, more research is needed to estimate the impact of decreased amounts of out-of-pocket costs and unmet prescriptions as well as prolonged financial burden on health outcomes and disease management. Importantly, such changes in prescription drug benefits may take an even longer period to manifest in patient health outcomes. 
CONCLUSION
 Over a longer time-period since the implementation of the Affordable Care Act, there continues to be a significant overall total increase in pharmaceutical drug expenditures accompanied by significant reductions in out-of-pocket spending. Changes in utilization did not seem to account for these changes in spending apart from individuals newly enrolling in nongroup insurance via the Marketplace. Furthermore, financial burden associated with pharmaceutical drug spending seemed to improve overall in tandem with reductions in unmet prescription medications. After controlling for income and other sociodemographic characteristics, the likelihood of pharmaceutical-related financial burden for people on Medicaid or other public health insurance was significantly less than that of individuals with an employer-sponsored insurance, yet individuals with any public insurance still had worse odds of filling prescriptions. Thus, while prescription drug benefits with lower cost-sharing may alleviate financial burden, important access disparities between individuals with public and private insurance remain, evident in differences in ability to fill necessary prescriptions. Importantly, total spending, out-of-pocket costs, and access barriers are even greater among individuals with a chronic condition. While health insurance coverage has significantly improved since the enactment of the Affordable Care Act, the significant levels of financial burden and access barriers to pharmaceutical drugs that remain should be addressed both by seeking to minimize cost-sharing for pharmaceuticals in health insurance plans as well as by passing legislation that would negotiate pharmaceutical drug prices across all health insurance plans.   
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	Table 1. Descriptive Characteristics of Non-Elderly Adults in the United States by Chronic Health Condition Status
 

	 
	
	All Adults
	Adults with a Chronic Condition*

	 
	
	2012-2013
	2016-2017
	2012-2013
	2016-2017

	 
	 
	(n=45,833)
	(n=39,245)
	(n=21,851)
	(n=19,312)

	Sex
	 
	 
	 
	 

	 
	Male
	49.1
	49.1
	49.1
	48.5

	 
	Female
	50.9
	50.9
	50.9
	51.5

	Age category, years
	
	
	
	 

	 
	18-25
	17.8
	17.2
	7.7
	7.2

	 
	26-34
	19.3
	20.1
	12.2
	12.2

	 
	35-44
	20.4
	20.4
	19.1
	19.0

	 
	45-54
	22.3
	21.2
	28.6
	27.2

	 
	55-64
	20.2
	21.1
	32.4
	34.3

	Race/ethnicity
	
	
	
	 

	 
	White, non-Hispanic
	62.8
	59.8
	67.3
	64.6

	 
	Black, non-Hispanic
	12.2
	12.6
	13.2
	13.0

	 
	Hispanic
	16.8
	18.1
	13.1
	14.6

	 
	Other or multiple races, non-Hispanic
	8.1
	9.5
	6.4
	7.8

	Marital Status
	
	
	
	 

	 
	Married or living with a partner
	52.0
	50.9
	57.0
	56.3

	 
	Formerly married (divorced, separated, and widowed)
	15.3
	14.7
	20.6
	20.5

	 
	Never married
	32.7
	34.4
	22.4
	23.3

	 
	Missing data
	0.0
	0.0
	0.0
	0.0

	Children in Household
	
	
	
	 

	 
	Yes
	46.6
	44.2
	40.0
	37.6

	 
	No
	53.4
	55.8
	60.0
	62.4

	Educational Attainment
	
	
	
	 

	 
	Less than a high school diploma
	13.8
	12.1
	11.4
	10.4

	 
	High school diploma, equivalent, or some college
	56.8
	46.4
	58.9
	47.5

	 
	≥Bachelor's Degree or other professional degree
	28.9
	40.8
	29.1
	41.5

	 
	Missing data
	0.5
	0.7
	0.5
	0.6

	Employment Status
	
	
	
	 

	 
	Employed 
	76.3
	78.4
	74.0
	75.4

	 
	Unemployed or not in labor force
	20.2
	17.4
	22.9
	20.1

	
	Missing data
	3.4
	4.3
	3.1
	4.6

	Family Income Relative to FPL (%)
	
	
	
	 

	 
	<138
	19.6
	16.8
	19.6
	17.5

	 
	138-250
	20.1
	17.8
	18.8
	16.6

	
	251-400
	21.1
	20.6
	20.3
	19.4

	 
	400+
	39.2
	44.7
	41.3
	46.4

	Health Insurance Status
	
	
	
	 

	 
	Non-Group
	3.3
	5.7
	3.3
	5.9

	 
	Medicaid
	8.8
	11.7
	9.0
	11.7

	 
	Other Public Insurance
	3.0
	3.6
	5.1
	6.0

	 
	Employer-Sponsored Insurance
	66.3
	68.8
	68.3
	68.9

	 
	Uninsurance
	18.6
	10.3
	14.4
	7.6

	Usual source of care
	
	
	
	 

	
	Yes 
	70.5
	69.8
	80.2
	79.8

	
	No
	27.8
	27.6
	18.7
	18.1

	 
	Missing data
	1.7
	2.6
	1.1
	2.1

	U.S. Census Region
	
	
	
	 

	 
	Northeast
	18.1
	17.6
	18.0
	17.9

	 
	Midwest
	21.2
	20.7
	22.2
	22.0

	 
	South
	37.1
	37.6
	38.1
	38.0

	 
	West
	23.7
	24.1
	21.7
	22.1

	Self-Reported Health
	
	
	
	 

	 
	Excellent, Very Good, Good
	88.4
	88.9
	81.6
	82.0

	 
	Fair or Poor
	11.4
	10.9
	18.2
	17.7

	 
	Missing data
	0.2
	0.2
	0.2
	0.3

	Unmet Medical Care
	
	
	
	 

	 
	Unmet care due to insurance restrictions or costs
	2.9
	1.5
	3.3
	2.1

	 
	Unmet care due to other reason
	0.8
	0.8
	2.9
	3.2

	 
	No unmet care
	96.3
	97.6
	93.9
	94.7

	Delayed Medical Care
	
	
	
	 

	 
	Delayed medical care due to insurance restrictions or costs
	2.3
	1.5
	4.0
	2.2

	 
	Delayed medical care due to other reason
	1.9
	2.2
	1.1
	1.3

	 
	No delayed medical care 
	95.8
	96.3
	94.9
	96.5

	Chronic Condition Diagnoses
	
	
	
	 

	 
	Asthma 
	9.9
	11.0
	19.3
	21.9

	 
	Arthritis
	18.4
	17.8
	35.7
	35.3

	 
	Cancer
	6.1
	5.8
	11.8
	11.5

	 
	Diabetes
	6.4
	7.2
	12.5
	14.3

	 
	Emphysema 
	1.1
	1.2
	2.2
	2.4

	 
	Heart Disease
	9.3
	9.0
	18.1
	17.8

	 
	High Cholesterol
	23.7
	22.3
	46.0
	44.1

	 
	Hypertension
	25.4
	24.5
	49.4
	48.6

	 
	Stroke
	1.8
	1.9
	3.5
	3.8

	Note: Data are from the 2012-2013 and 2016-2017 Medical Expenditure Panel Survey (MEPS) for nonelderly adults, 18-64 years old. *Adults with a chronic condition comprise a subsample of the full study sample including nonelderly adults, 18-64 years old who self-reported having ever been diagnosed with hypertension, heart disease, stroke, emphysema, high low-density lipoprotein cholesterol (LDL-c), cancer, diabetes, arthritis, or asthma.







	Table 2. Changes in Rx Drug Spending, Financial Burden and Access to Rx Drugs, Non-Elderly Adults 

	 
	 
	Pre-ACA (2012-2013)
	Post-ACA (2016-2017)
	Unadjusted Change
	p-value
	Adjusted Change
	p-value
	% Change Relative to Baseline

	All
	(n=44,377)
	(n=23,400)
	(n=20,977)
	 
	 
	
	
	 

	 
	Rx Fills (Mean)
	15.81
	15.42
	-0.39
	0.25
	0.25
	0.41
	1.6

	 
	Rx Spending (Mean) (USD)
	1620.3
	1955.24
	334.94
	0.00
	345.99
	0.00
	21.4

	 
	Rx Out of Pocket Costs (Mean) (USD)
	325.41
	223.37
	-102.04
	0.00
	-102.8
	0.00
	-31.6

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	5.3
	3.6
	-1.7
	0.00
	-1
	0.00
	-18.9

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	3.5
	2.5
	-1
	0.00
	-0.4
	0.07
	-11.4

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	2.8
	2
	-0.8
	0.00
	-0.5
	0.00
	-17.9

	 
	Delayed filling prescription drugs (%)
	3.4
	3.1
	-0.3
	0.15
	-0.2
	0.35
	-5.9

	 
	
	
	
	
	
	
	
	 

	Employer (n=27,127)
	(n=14,207)
	(n=12,920)
	
	
	
	
	 

	 
	Rx Fills (Mean)
	13.66
	12.76
	-0.9
	0.02
	-0.33
	0.32
	-2.4

	 
	Rx Spending (Mean) (USD)
	1505.15
	1720.05
	214.9
	0.05
	225.65
	0.04
	15.0

	 
	Rx Out of Pocket Costs (Mean) (USD)
	319.9
	224.05
	-95.85
	0
	-92.23
	0
	-28.8

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	2.8
	1.8
	-1
	0
	-0.5
	0.05
	-17.9

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	1.4
	1
	-0.4
	0.06
	-0.1
	0.55
	-7.1

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	1.6
	1.4
	-0.2
	0.19
	-0.1
	0.72
	-6.3

	 
	Delayed filling prescription drugs (%)
	2.5
	2.5
	0
	0.88
	0.1
	0.72
	4.0

	 
	
	
	
	
	
	
	
	 

	Nongroup (n=1,753)
	(n=568)
	(n=1,185)
	
	
	
	
	 

	 
	Rx Fills (Mean)
	12.14
	16.7
	4.56
	0
	4.47
	0
	36.8

	 
	Rx Spending (Mean) (USD)
	1134.22
	2045.39
	911.17
	0
	901.5
	0
	79.5

	 
	Rx Out of Pocket Costs (Mean) (USD)
	361.78
	312.95
	-48.83
	0.45
	-22.69
	0.75
	-6.3

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	5.7
	5.2
	-0.5
	0.72
	-1
	0.44
	-17.5

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	3.7
	3
	-0.7
	0.52
	-1
	0.35
	-27.0

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	1.5
	2.1
	0.6
	0.26
	0.5
	0.32
	33.3

	 
	Delayed filling prescription drugs (%)
	3.1
	2.8
	-0.3
	0.71
	0
	0.97
	0.0

	 
	
	
	
	
	
	
	
	 

	Medicaid (n=7,434)
	(n=3,652)
	(n=3,782)
	
	
	
	
	 

	 
	Rx Fills (Mean)
	23.06
	21.68
	-1.38
	0.27
	-1.04
	0.31
	-4.5

	 
	Rx Spending (Mean) (USD)
	2089.71
	2092.43
	2.72
	0.99
	63.62
	0.78
	3.0

	 
	Rx Out of Pocket Costs (Mean) (USD)
	136.29
	62.62
	-73.67
	0
	-76.9
	0
	-56.4

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	11.6
	8.2
	-3.4
	0
	-1
	0.17
	-8.6

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	9.3
	7
	-2.3
	0
	0.2
	0.76
	2.2

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	4.4
	3.4
	-1
	0.07
	-1.1
	0.04
	-25.0

	 
	Delayed filling prescription drugs (%)
	5
	4.4
	-0.6
	0.32
	-0.7
	0.2
	-14.0

	 
	
	
	
	
	
	
	
	 

	Uninsured (n=5,273)
	(n=3,649)
	(n=1,624)
	
	
	
	
	 

	 
	Rx Fills (Mean)
	11.62
	11.52
	-0.1
	0.91
	0.11
	0.89
	0.9

	 
	Rx Spending (Mean) (USD)
	799.43
	927.79
	128.36
	0.29
	92.87
	0.48
	11.6

	 
	Rx Out of Pocket Costs (Mean) (USD)
	452.74
	379.16
	-73.58
	0.2
	-73.36
	0.21
	-16.2

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	9.3
	7.5
	-1.8
	0.03
	-0.4
	0.58
	-4.3

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	7
	6
	-1
	0.21
	0.1
	0.86
	1.4

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	5.6
	3.1
	-2.5
	0
	-1.8
	0
	-32.1

	 
	Delayed filling prescription drugs (%)
	4.4
	3.2
	-1.2
	0.03
	-0.6
	0.22
	-13.6

	 
	
	
	
	
	
	
	
	 

	Other Public (n=2,790)
	(n=1,324)
	(n=1,466)
	
	
	
	
	 

	 
	Rx Fills (Mean)
	48.11
	40.15
	-7.96
	0
	-5.64
	0.02
	-11.7

	 
	Rx Spending (Mean) (USD)
	4949.16
	5846.59
	897.43
	0.13
	877.23
	0.12
	17.7

	 
	Rx Out of Pocket Costs (Mean) (USD)
	456.27
	314.53
	-141.74
	0.01
	-149.28
	0
	-32.7

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	18
	11.3
	-6.7
	0
	-6.3
	0
	-35.0

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	9.7
	7.1
	-2.6
	0.02
	-2.3
	0.05
	-23.7

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	8.2
	6.3
	-1.9
	0.08
	-1.8
	0.09
	-22.0

	 
	Delayed filling prescription drugs (%)
	11.9
	10.2
	-1.7
	0.28
	-1.9
	0.19
	-16.0

	Notes: Data are reported from the Medical Expenditures Panel Survey, years 2012-2013 (pre-ACA) and 2016-2017 (post-ACA) for the full study sample of nonelderly adults, age 18-64. Sample sizes (n) are reported for each time period reflecting the cross-sectional nature of the study design. Total pharmaceutical drug expenditures are reported as 2017 inflation-adjusted dollars using the overall Personal Health Consumer Index (PHC). Out-of-pocket pharmaceutical drug costs are also inflation-adjusted to 2017 dollars using the Consumer Price Index specifically defined for pharmaceutical drugs (CPI-M). Financial burden was calculated using inflation-adjusted measures for family income and out-of-pocket costs using the Consumer Price Index (CPI). https://meps.ahrq.gov/about_meps/Price_Index.shtml



	
	
	
	

	
	
	
	

	Table 3. Changes in Rx Drug Spending, Financial Burden and Access to Rx Drugs, Non-Elderly Adults Living with a Chronic Condition

	 
	 
	Pre-ACA (2012-2013)
	Post-ACA (2016-2017)
	Unadjusted Change
	p-value
	Adjusted Change
	p-value
	% Change Relative to Baseline

	All
	(n=30,043)
	(n=15,760)
	(n=14,283)
	
	
	
	
	 

	 
	Rx Fills (Mean)
	20.65
	20.05
	-0.6
	0.19
	0.11
	0.79
	0.5

	 
	Rx Spending (Mean) (USD)
	2088.66
	2551.15
	462.49
	0
	462.69
	0
	22.2

	 
	Rx Out of Pocket Costs (Mean) (USD)
	415.44
	278.19
	-137.25
	0
	-139.35
	0
	-33.5

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	7.1
	4.8
	-2.3
	0
	-1.7
	0
	-23.9

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	4.2
	3.1
	-1.1
	0
	-0.7
	0.03
	-16.7

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	4.2
	3.2
	-1
	0
	-0.8
	0
	-19.0

	 
	Delayed filling prescription drugs (%)
	5.3
	4.8
	-0.5
	0.16
	-0.3
	0.27
	-5.7

	 
	
	
	
	
	
	
	
	 

	Employer (n=18,012)
	(n=9,462)
	(n=8,550)
	
	
	
	
	 

	 
	Rx Fills (Mean)
	17.59
	16.45
	-1.14
	0.03
	-0.51
	0.28
	-2.9

	 
	Rx Spending (Mean) (USD)
	1935.91
	2251.82
	315.91
	0.05
	310.28
	0.04
	16.0

	 
	Rx Out of Pocket Costs (Mean) (USD)
	413.61
	282.66
	-130.95
	0
	-128.99
	0
	-31.2

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	4
	2.4
	-1.6
	0
	-1
	0.01
	-25.0

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	1.8
	1.3
	-0.5
	0.06
	-0.2
	0.44
	-11.1

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	2.2
	2.2
	0
	0.9
	0.1
	0.66
	4.5

	 
	Delayed filling prescription drugs (%)
	3.7
	3.8
	0.1
	0.8
	0.2
	0.55
	5.4

	 
	
	
	
	
	
	
	
	 

	Nongroup (n=1,196)
	(n=363)
	(n=833)
	
	
	
	
	 

	 
	Rx Fills (Mean)
	15.95
	21.54
	5.59
	0
	5.3
	0
	33.2

	 
	Rx Spending (Mean) (USD)
	1526.89
	2695.43
	1168.54
	0
	1260.63
	0
	82.6

	 
	Rx Out of Pocket Costs (Mean) (USD)
	455.97
	419
	-36.97
	0.69
	-0.16
	1
	0.0

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	8.5
	7.2
	-1.3
	0.57
	-1.6
	0.42
	-18.8

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	5
	3.7
	-1.3
	0.41
	-1
	0.43
	-20.0

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	2.8
	3.5
	0.7
	0.52
	0.4
	0.69
	14.3

	 
	Delayed filling prescription drugs (%)
	4.9
	4.4
	-0.5
	0.72
	-0.5
	0.72
	-10.2

	 
	
	
	
	
	
	
	
	 

	Medicaid (n=4,969)
	(n=2,435)
	(n=2,534)
	
	
	
	
	 

	 
	Rx Fills (Mean)
	31.19
	28.77
	-2.42
	0.15
	-1.64
	0.27
	-5.3

	 
	Rx Spending (Mean) (USD)
	2610.88
	2677.73
	66.85
	0.78
	191.47
	0.38
	7.3

	 
	Rx Out of Pocket Costs (Mean) (USD)
	177.49
	84.37
	-93.12
	0
	-95.63
	0
	-53.9

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	14.1
	9.9
	-4.2
	0
	-2.1
	0.09
	-14.9

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	10.8
	8.2
	-2.6
	0.03
	-0.3
	0.77
	-2.8

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	7.1
	5.2
	-1.9
	0.04
	-2
	0.03
	-28.2

	 
	Delayed filling prescription drugs (%)
	8.4
	7.2
	-1.2
	0.26
	-1.6
	0.12
	-19.0

	 
	
	
	
	
	
	
	
	 

	Uninsured (n=3,342)
	(n=2,298)
	(n=1,044)
	
	
	
	
	 

	 
	Rx Fills (Mean)
	15.52
	15.02
	-0.5
	0.69
	-0.53
	0.64
	-3.4

	 
	Rx Spending (Mean) (USD)
	1047.46
	1175.03
	127.57
	0.43
	62.66
	0.71
	6.0

	 
	Rx Out of Pocket Costs (Mean) (USD)
	580.18
	425.46
	-154.72
	0.03
	-152.6
	0.03
	-26.3

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	13.4
	10.5
	-2.9
	0.04
	-1
	0.38
	-7.5

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	9.4
	7.8
	-1.6
	0.23
	-0.3
	0.83
	-3.2

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	10.6
	5.9
	-4.7
	0
	-3.5
	0
	-33.0

	 
	Delayed filling prescription drugs (%)
	8.9
	6.3
	-2.6
	0.03
	-1.5
	0.14
	-16.9

	 
	
	
	
	
	
	
	
	 

	Other Public (n=2,524)
	(n=1,202)
	(n=1,322)
	
	
	
	
	 

	 
	Rx Fills (Mean)
	50.93
	43.31
	-7.62
	0
	-6.05
	0.02
	-11.9

	 
	Rx Spending (Mean) (USD)
	5229.26
	6220.93
	991.67
	0.12
	805.38
	0.19
	15.4

	 
	Rx Out of Pocket Costs (Mean) (USD)
	481.69
	331.73
	-149.96
	0.01
	-166.29
	0
	-34.5

	 
	Rx Out of Pocket Costs More than 5% of Family Income (%)
	19.1
	13.1
	-6
	0
	-6
	0
	-31.4

	 
	Rx Out of Pocket Costs More than 10% of Family Income (%)
	10.2
	8.2
	-2
	0.11
	-1.9
	0.13
	-18.6

	 
	Unmet fills for necessary pharmaceutical drugs (%)
	9
	7.5
	-1.5
	0.22
	-1.6
	0.17
	-17.8

	 
	Delayed filling prescription drugs (%)
	13
	12
	-1
	0.59
	-1.7
	0.32
	-13.1

	Notes: Data are reported from the Medical Expenditures Panel Survey, years 2012-2013 (pre-ACA) and 2016-2017 (post-ACA) for the subsample of nonelderly adults, 18-64 who self-reported having ever been diagnosed with a chronic condition ( hypertension, heart disease, stroke, emphysema, high low-density lipoprotein cholesterol (LDL-c), cancer, diabetes, arthritis, or asthma). Sample sizes (n) are reported for each time period reflecting the cross-sectional nature of the study design. Total pharmaceutical drug expenditures are reported as 2017 inflation-adjusted dollars using the overall Personal Health Consumer Index (PHC). Out-of-pocket pharmaceutical drug costs are also inflation-adjusted to 2017 dollars using the Consumer Price Index specifically defined for pharmaceutical drugs (CPI-M). Financial burden was calculated using inflation-adjusted measures for family income and out-of-pocket costs using the Consumer Price Index (CPI). https://meps.ahrq.gov/about_meps/Price_Index.shtml






	Table 4. Association between Health Insurance Status and Financial Burden of Rx Spending and Access to Pharmaceuticals Before and After the ACA for All Non-Elderly Adults

	 
	2012-2013
	2012-2013
	2016-2017
	2016-2017

	 
	Unadjusted Odds Ratios (95% CI)
	Adjusted Odds Ratios (95% CI)
	Unadjusted Odds Ratios (95% CI)
	Adjusted Odds Ratios (95% CI)

	 
	n=43,416
	n=37,512

	Out-of-pocket Rx spending > 5% of family income
	
	
	
	 

	Nongroup
	2.09 (1.36 to 3.22)**
	1.02 (0.64 to 1.64)
	2.97 (2.05 to 4.27)**
	1.26 (0.85 to 1.88)

	Medicaid
	4.56 (3.75 to 5.54)**
	0.60 (0.49 to 0.73)**
	4.83 (3.84 to 6.08)**
	0.60 (0.48 to 0.76)**

	Uninsured
	3.57 (2.97 to 4.3)**
	1.2 (0.99 to 1.48)
	4.44 (3.49 to 5.65)**
	1.39 (1.08 to 1.79)*

	Other Public
	7.64 (6.06 to 9.62)**
	0.46 (0.35 to 0.61)**
	6.90 (5.46 to 8.71)**
	0.38 (0.29 to 0.53)**

	Out-of-pocket Rx spending > 10% of family income
	
	
	
	 

	Nongroup
	2.75 (1.66 to 4.55)**
	1.11 (0.66 to 1.88)
	2.99 (1.83 to 4.89)**
	0.95 (0.59 to 1.55)

	Medicaid
	7.28 (5.67 to 9.34)**
	0.66 (0.51 to 0.85)**
	7.31 (5.56 to 9.60)**
	0.60 (0.46 to 0.78)**

	Uninsured
	5.40 (4.24 to 6.86)**
	1.36 (1.04 to 1.78)*
	6.22 (4.61 to 8.39)**
	1.31 (0.96 to 1.79)

	Other Public
	7.67 (5.80 to 10.13)**
	0.34 (0.25 to 0.47)**
	7.40 (5.50 to 9.95)**
	0.30 (0.21 to 0.42)**

	Unmet fills of pharmaceutical drugs 
	
	
	
	 

	Nongroup
	0.93 (0.52 to 1.64)
	0.72 (0.39 to 1.32)
	1.50 (1.02 to 2.20)*
	1.14 (0.77 to 1.69)

	Medicaid
	2.83 (2.23 to 3.59)**
	1.42 (1.04 to 1.94)*
	2.48 (1.90 to 3.24)**
	1.65 (1.13 to 2.39)*

	Uninsured
	3.64 (3.02 to 4.40)**
	2.75 (2.14 to 3.54)**
	2.31 (1.74 to 3.07)**
	2.12 (1.54 to 2.90)**

	Other Public
	5.46 (4.15 to 7.18)**
	1.28 (0.91 to 1.80)
	4.71 (3.48 to 6.37)**
	1.54 (1.06 to 2.24)*

	Delayed fills of pharmaceutical drugs 
	
	
	
	 

	Nongroup
	1.23 (0.76 to 2.00)
	1.03 (0.62 to 1.71)
	1.12 (0.81 to 1.55)
	0.85 (0.61 to 1.19)

	Medicaid
	2.05 (1.64 to 2.57)**
	1.35 (1.00 to 1.84)
	1.83 (1.47 to 2.27)**
	1.36 (1.00 to 1.84)*

	Uninsured
	1.77 (1.44 to 2.18)**
	1.83 (1.44 to 2.32)**
	1.30 (1.00 to 1.68)*
	1.62 (1.21 to 2.15)**

	Other Public
	5.24 (4.12 to 6.68)**
	1.47 (1.04 to 2.08)*
	4.49 (3.54 to 5.70)**
	1.60 (1.16 to 2.20)*

	Notes: *p<0.05; **p<0.001. 95% CI = 95% confidence interval. Data are reported from the Medical Expenditures Panel Survey, years 2012-2013 (pre-ACA) and 2016-2017 (post-ACA) for all nonelderly adults, 18-64 years old. Adjusted estimates are from multivariable logistic regression models controlling for sociodemographic characteristics (sex, age, race/ethnicity, marital status, kids in the household, usual source of care, U.S. Census Region, self-reported health, self-reported chronic conditions) and key differences in socioeconomic characteristics, such as income as a percentage of the FPL and employment status.



	Table 5. Association between Health Insurance Status and Financial Burden of Rx Spending and Access to Pharmaceuticals Before and After the ACA for Non-Elderly Adults Living with a Chronic Condition

	 
	2012-2013
	2012-2013
	2016-2017
	2016-2017

	 
	Unadjusted Odds Ratios (95% CI)
	Adjusted Odds Ratios (95% CI)
	Unadjusted Odds Ratios (95% CI)
	Adjusted Odds Ratios (95% CI)

	 
	n=21,009
	n=18,703

	Out-of-pocket Rx spending > 5% of family income
	
	
	
	 

	Nongroup
	2.27 (1.42 to 3.63)**
	1.11 (0.68 to 1.83)
	3.22 (2.23 to 4.66)**
	1.47 (0.94 to 2.31)

	Medicaid
	4.03 (3.23 to 5.03)**
	0.56 (0.44 to 0.72)**
	4.60 (3.51 to 6.04)**
	0.62 (0.46 to 0.83)**

	Uninsured
	3.80 (3.01 to 4.81)**
	1.24 (0.98 to 1.58)
	4.88 (3.71 to 6.44)**
	1.47 (1.10 to 1.98)*

	Other Public
	5.79 (4.54 to 7.39)**
	0.50 (0.37 to 0.67)**
	6.26 (4.86 to 8.06)**
	0.51 (0.36 to 0.71)**

	Out-of-pocket Rx spending > 10% of family income
	
	
	
	 

	Nongroup
	2.89 (1.62 to 5.15)**
	1.13 (0.62 to 2.07)
	2.98 (1.88 to 4.74)**
	1.01 (0.59 to 1.74)

	Medicaid
	6.70 (5.05 to 8.89)**
	0.64 (0.47 to 0.87)*
	6.97 (4.99 to 9.73)**
	0.59 (0.42 to 0.83)*

	Uninsured
	5.72 (4.26 to 7.67)**
	1.48 (1.06 to 2.06)*
	6.52 (4.52 to 9.41)**
	1.34 (0.91 to 1.99)

	Other Public
	6.28 (4.68 to 8.44)**
	0.38 (0.27 to 0.54)**
	6.93 (5.02 to 9.56)**
	0.37 (0.25 to 0.56)**

	Unmet fills of pharmaceutical drugs 
	
	
	
	 

	Nongroup
	1.25 (0.68 to 2.31)
	0.91 (0.48 to 1.75)
	1.58 (1.03 to 2.43)*
	1.20 (0.77 to 1.87)

	Medicaid
	3.32 (2.57 to 4.28)**
	1.55 (1.10 to 2.17)*
	2.39 (1.79 to 3.20)**
	1.37 (0.90 to 2.07)

	Uninsured
	5.19 (4.20 to 6.41)**
	2.99 (2.30 to 3.89)**
	2.81 (2.03 to 3.89)**
	2.04 (1.44 to 2.90)**

	Other Public
	4.34 (3.35 to 5.61)**
	1.35 (0.96 to 1.91)
	3.60 (2.66 to 4.87)**
	1.43 (0.96 to 2.12)

	Delayed fills of pharmaceutical drugs 
	
	
	
	 

	Nongroup
	1.34 (0.77 to 2.34)
	1.09 (0.60 to 1.96)
	1.16 (0.81 to 1.67)
	0.88 (0.61 to 1.26)

	Medicaid
	2.42 (1.91 to 3.05)**
	1.46 (1.04 to 2.07)*
	2.00 (1.57 to 2.55)**
	1.38 (0.97 to 1.97)

	Uninsured
	2.57 (2.01 to 3.27)**
	2.05 (1.57 to 2.68)**
	1.72 (1.30 to 2.29)**
	1.65 (1.20 to 2.27)*

	Other Public
	3.93 (3.05 to 5.05)**
	1.49 (1.03 to 2.16)*
	3.51 (2.76 to 4.47)**
	1.61 (1.14 to 2.28)*

	Notes: *p<0.05; **p<0.001. 95% CI = 95% confidence interval. Data are reported from the Medical Expenditures Panel Survey, years 2012-2013 (pre-ACA) and 2016-2017 (post-ACA) for the subsample of non-elderly adults, 18-64 years old who self-reported having ever been diagnosed with a chronic condition. Adjusted estimates are from multivariable logistic regression models controlling for sociodemographic characteristics (sex, age, race/ethnicity, marital status, kids in the household, usual source of care, U.S. Census Region, self-reported health) and key differences in socioeconomic characteristics, such as income as a percentage of the FPL and employment status.



	Supplemental Table: Descriptive Characteristics by Health Insurance Status Pre- and Post-ACA

	 
	
	2012-2013
	
	2016-2017

	 
	
	ESI
	Nongroup
	Medicaid 
	Uninsured
	Other Public
	ESI
	Nongroup
	Medicaid 
	Uninsured
	Other Public

	 
	
	n=24,715
	n=1,006
	n=6,293
	n=12,253
	n=1,566
	 
	n=22,644
	n=2,130
	n=6,805
	n=5,906
	n=1,760

	Sex
	
	
	
	
	
	
	
	
	
	
	 

	 
	Female
	51.3
	49.3
	63.7
	43.9
	50.5
	
	50.3
	53.5
	60.9
	41.6
	51.6

	 
	Male
	48.6
	50.7
	36.3
	56.1
	49.5
	
	49.7
	46.5
	39.1
	58.4
	48.4

	Age
	
	
	
	
	
	
	
	
	
	
	 

	 
	18-25
	16.4
	13.1
	30.5
	19.9
	3.5
	
	16.6
	11.8
	27.6
	16.6
	5.8

	 
	26-34
	18.3
	17.2
	22
	24.4
	6.5
	
	19.6
	15.4
	23.6
	25.9
	9.1

	 
	35-44
	20.9
	15.8
	19.7
	21.1
	14.2
	
	20.5
	18.6
	19.6
	23.8
	14.2

	 
	45-54
	23
	25.3
	17.1
	20.1
	30.7
	
	22.3
	22.1
	15.9
	18.7
	24.3

	 
	55-64
	21.5
	28.7
	10.6
	14.6
	45.1
	
	21.1
	32.2
	13.3
	15.1
	46.6

	Family Income Relative to FPL (%)
	
	
	
	
	
	
	
	
	
	
	 

	 
	<138
	7.1
	12.5
	66.8
	37.6
	56.3
	
	6
	16.4
	56.1
	33.2
	50.8

	 
	138-250
	16.5
	18
	22.1
	31.2
	25.5
	
	13.7
	22.6
	26.5
	29.3
	27.4

	 
	251-400
	24.4
	19.8
	8
	17.3
	10.6
	
	22.9
	21.8
	10.9
	18.6
	12.6

	 
	400+
	52
	49.7
	3.2
	13.9
	7.6
	
	57.4
	39.2
	6.5
	18.9
	9.2

	At least one chronic condition diagnosis
	
	
	
	
	
	
	
	
	
	
	 

	 
	Yes
	53
	51.5
	52.9
	39.9
	86.4
	
	50.5
	52.6
	50.3
	37.1
	82.8

	 
	No
	47
	48.5
	47.1
	60.1
	13.6
	 
	49.5
	47.4
	49.7
	62.9
	17.2

	Notes: Data are reported from the Medical Expenditures Panel Survey, years 2012-2013 (pre-ACA) and 2016-2017 (post-ACA) for all nonelderly adults, 18-64 years old.




