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Abstract


Background:
The Affordable Care Act (ACA) was a legislative attempt to improve public health across United States by addressing multiple health-related barriers and concerns. This statute included provisions to reduce the number of uninsured adults through the creation of insurance marketplaces and by expanding Medicaid coverage to people with a low income; however, not all states chose to expand Medicaid. In addition, the impact of the ACA and Medicaid expansion on mental health has not been closely analyzed. 
Methods:
Using data from the County Health Rankings & Roadmaps program, I investigated the impact of the ACA across states on overall mental health (measured as mean poor mental health days per month, PMHD), proportion of adults without health insurance, and median household income.  Data were available for 3 years: 2011, 2015, and 2018.  I assessed potential differences in these measures between states with federally-run versus state-run insurance marketplaces, as well as between expansion and non-expansion states.
Results:
Compared to states using federally-run marketplaces, states with state-run marketplaces had higher median household incomes ($57,668.04 versus $48,264, p=0.0001) and proportionately fewer adults without health insurance (9.97% versus 14.9%, p=0.0033). Individuals in states with state-run marketplaces reported fewer PMHD than citizens in states using the federally-run marketplace in 2011 (3.24 versus 3.43 days per month, p=0.04) and 2015 (3.26 versus 3.48 days per month, p=0.03), but not for 2018 (3.36 versus 3.50 days per month, p=0.13). However, neither PMHD nor change in PMHD over years, differed between expansion and non-expansion states (p>0.50 for all years).  
Conclusions:
Individuals in states with state-run insurance marketplaces had fewer PMHD than individuals in states with federally-run marketplaces, possibly due to technical issues with the federally-run marketplace that delayed implementation. PMHD did not differ significantly between states with or without Medicaid expansion, perhaps due to factors other than insurance, such as lack of providers or transportation to services or the lack of a strict, clinical measure of mental health outcomes.  
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[bookmark: _Toc106513527][bookmark: _Toc106717785][bookmark: _Toc35267935][bookmark: _Toc49963378]Introduction
As knowledge of genetics increases, so do the potential applications of genetics in the realm of public health. One promising area for the application of genetics is pharmacogenomics, in particular, the use of genetic knowledge to improve the efficacy of treatments for people with serious mental health disorders. Pharmacogenomics offers the possibility of identifying appropriate medications and doses based on an individual’s genotype. This result would enable medical prescribers to make more informed choices regarding prescriptions, thereby reducing prescription costs due to failed prophylaxis, as well as reducing the amount of time an individual would spend struggling with serious mental health disorders. The potential benefits of pharmacogenomics are large, but meaningless to people who do not have access to care. An important aspect of accessing care, for both mental and physical health, is having health insurance (Institute of Medicine (U.S.), 2002, Chapter 3). To effectively utilize pharmacogenomics for mental health treatment on a large scale, public health practitioners must understand and assess previous efforts to treat mental health at the population level. Identification of policies and practices that have improved the mental health of the population and which have been ineffective or even harmful so that we can develop future, evidence-based practices.
[bookmark: _Toc35267936][bookmark: _Toc49963379]Mental Health in The United States
Mental health issues affect a large proportion of the population in the United States based on the 2016 National Survey on Drug Use and Health (NSDUH) that was conducted by the Substance Abuse and Mental Health Services Administration (SAMHSA) (Substance Abuse and Mental Health Services Administration, 2017). The NSDUH was conducted as a face-to-face interview with both a preliminary screening phase and an interview phase. Participants were civilian, noninstitutionalized people living in the United States who were at least 12 years old. For recruitment and enrollment purposes, potential participants were categorized by age (adolescents- 12 to 17 years; young adults- 18 to 25 years; and adults- 26 years or older). The final enrollment was designed such that specific proportions of the study population came from each age category: 25% adolescent; 25% young adult; and 50% adult. To ensure a sample that was representative of the United States, a stratified multistage area probability was used. Results of the survey indicated that 18.3% of adults in the United States were affected by any mental illness (AMI), which include mental, behavioral, or emotional disorder that meet clinical DSM-IV clinical criteria. Survey results also indicated that 4.2% of adults in the U.S. experienced a “serious mental illness (SMI),” which included mental, behavioral, or emotional disorders severe enough to interfere with a person’s ability to function in their daily life. Among adults who reported having AMI, 23.2% experienced a serious mental illness.  (Substance Abuse and Mental Health Services Administration, 2017)
Although the 2016 National Survey on Drug Use and Health was conducted on 67,942  individuals, it did not include people who were incarcerated, living in group or nursing homes, were homeless and did not access shelters, or were in mental institutions or long-term care hospitals at the time the survey was conducted. (Substance Abuse and Mental Health Services Administration, 2017). Because the National Survey on Drug Use and Health did not include people who were incarcerated or living in mental institutions, the prevalence of mental illness in the overall population may be higher than estimated. Reingle et al. (2014) performed a study of  mental health of prisoners using data from the 2004 Survey of Inmates in State and Federal Correctional Facilities and from the 2004 Survey of Inmates in Federal Correctional Facilities. These studies used both in-person interviews and computer-assisted personal interviews to collect data from 14,499 state prisoners and 3,686 federal prisoners. Representative proportions of male and female prisoners were surveyed. More than 50% of people in prison are incarcerated for drug related crimes. To ensure that the study included individuals convicted of a variety of types of crimes, people in prison on drug-related charges were purposefully under-sampled. Based on their results, Reingle and colleagues estimated that, at some point in their lives, approximately 26.2% of prisoners had one or more mental health diagnoses (Reingle Gonzalez & Connell, 2014), compared to 18.3% of the non-institutionalized population. (Substance Abuse and Mental Health Services Administration, 2017).
The differentiation between jail and prison is not standard across all states; jails typically hold people who are awaiting trial or sentencing, or have committed misdemeanors with sentences less than one year. Prisons typically hold individuals who have committed felonies and/or have sentences lasting more than one year. (Bureau of Justice Statistics, n.d.). The 2011-2012 National Inmate Survey (NIS-3) administered one of two surveys and interviews to 106,532 inmates in state and federal prisons; jails; facilities in Indian country or military bases; and Immigration and Customs Enforcement facilities. The NIS-3 assessed current mental health in adults, both males and females, who were in jail or prison. Individuals in prison had a lower prevalence of a current mental health issues (14.5%) compared to in jail (26.4%); however, individuals in prison or in jail had a higher prevalence of current mental health issues compared to the general population (5%). People in jail also had a higher prevalence of having a history of mental health issues (44.3%) compared to people in prison (36.9%). Females in jail or prison had higher prevalences of current mental health issues (32.3%  and 20.5%, respectively) than males in jail or prison (26.4%  and 14.5%, respectively). This relationship also held for history of mental health issues: 67.9% of females in jails and 65.8 % of females in prison had a history of mental health issues, whereas, 40.8% of males in jail and 34.8% of males in prison had a history of mental health issues.
According to the National Survey on Drug Use and Health, among adults in the United States with any mental illness, 43.1% had received mental health treatment within the last year; a higher percentage (64.8%) of adults with serious mental illness had received mental health treatment within the last year (Substance Abuse and Mental Health Services Administration, 2017). 
[bookmark: _Toc35267937][bookmark: _Toc49963380]Economic Impact of Mental Health
[bookmark: _Toc106513530][bookmark: _Toc106717788]Poor mental health is associated with individual financial status, creating additional barriers to accessing care. In 2008, Kessler et al. analyzed data from the National Comorbidity Survey Replication (NCS-R) to investigate the economic impact of mental health issues. The NCS-R was conducted between February 2001 and April 2003 and included 9,282 face-to-face interviews of English-speaking adults in the United States, excluding Alaska and Hawaii, who were living in civilian households. Respondents were also asked to report personal earnings (income excluding unearned income) for the previous twelve months. The data analyses incorporated factors that are known to predict income (age, sex, race and ethnicity, Census region, and urbanicity). Statistical modeling using a generalized linear models (GLM) was done to estimate two values for predicted earning for each respondent. The first value was based on the characteristics of each respondent, including the presence of a serious mental illness. The second value assumed that the respondent did not have a serious mental illness. The mean difference in predicted individual income when a serious mental illness was present versus no mental illness was estimated. This mean difference was then multiplied by the estimated prevalence of serious mental illness in non-institutionalized, civilian adults aged 18 to 64 years in the United States. Kessler et al. (2008) estimated that people with a serious mental health disorder earned, on average, $16,306 per year less than people without a serious mental health disorder. Furthermore, this difference translated to over $193 billion in lost wages annually due to serious mental health disorders in the United States. (Kessler et al., 2008). 
A longitudinal study by Hudson (2005) examined hospital discharge data for people who had experienced acute psychiatric hospitalization in Massachusetts between fiscal years 1994 and 2000. Zip codes for individuals’ home address at the time of first admission were used to determine socioeconomic status (SES). Using acute psychiatric hospitalizations as a measure for mental health, people who have a lower SES are more likely to have poor mental health. SES is negatively correlated with mental illness (-0.89). This study has several limitations, for example, individuals who had debilitating mental health issues but who were not hospitalized, were not included. (Hudson, 2005). 
In summary, differences in prevalence of mental health disorders between different socioeconomic groups, combined with the financial impact of having at least one serious mental health disorder are likely to contribute to increased health and economic disparities throughout the country. 

[bookmark: _Toc35267938][bookmark: _Toc49963381]Factors Related to Mental Health
[bookmark: _Toc35267939][bookmark: _Toc49963382]Overview of Factors
As mentioned briefly above, mental health is affected by a variety of factors, such as sex, age, and SES. In many cases, the relationship between mental health and other factors may be bidirectional and causation may be difficult, if not impossible, to fully establish. For example, Bulloch and colleagues (2009) conducted a 10-year longitudinal study to investigate the bidirectional relationship between major depression and disrupted marital status. They sought to understand how major depression might lead to divorce or separation, as well as how divorce or separation influenced major depression. Having major depression did not affect the likelihood that an unmarried couple would enter a marriage (including common-law marriage), or that a couple in a common-law marriage would become formally married. The presence of major depression in a marriage (including common-law marriage) compared to marriages in which neither partner experienced major depression was significantly associated with marital disruption (hazard ratio = 2.0; 95% confidence interval: 1.4-2.9; p<0.001). Individuals who had experienced marital disruption but had not previously had major depression were also monitored for the development of major depression. Bulloch and colleagues found marital disruption had a hazard ratio of 1.3 (95% confidence interval: 1.1-1.6; p=0.04) for the development of major depression when compared with people not experiencing marriage disruption. Thus, major depression is a risk factor for marital disruption and marital disruption is a risk factor for major depression. (Bulloch, Williams, Lavorato, & Patten, 2009).
[bookmark: _Toc35267940][bookmark: _Toc49963383]Health Behaviors
Health behaviors play important roles in a person’s health and well-being and may influence whether or not a person develops a disease, management of  disease, susceptibility to complications, and, ultimately, death due to the disease. Having insurance can enable a person to seek preventative care and may influence their health behaviors. For example, health behaviors differ significantly between states that had Medicaid expansion and states that did not. Compared to states that expanded Medicaid coverage, those that did not expand Medicaid coverage reported higher rates of smoking, obesity, and physical inactivity; whereas states that expanded Medicaid had higher rates of individuals drinking alcohol (Rhubart, 2018). The National Alliance on Mental Illness estimates that people with mental illness and/or a substance use disorder smoke up to 44.3% of all cigarettes ("Tobacco and Smoking | NAMI: National Alliance on Mental Illness", 2018).  Simon and colleagues (2006) reported that obesity is correlated with a 25% increased risk of having a mood or anxiety disorder (Simon et al., 2006). In contrast, participating in regular physical activity may reduce anxiety and depression, among other health benefits. The relationships between mental health and smoking, obesity, and physical inactivity are convoluted and complicated. In some cases, mental health may be causal or contributing; in other cases, poor mental health may be secondary to the behaviors. Overall, the states that did not expand Medicaid have higher rates of health behaviors that are more closely associated with poor mental health, with the exception of drinking alcohol.
[bookmark: _Toc35267941][bookmark: _Toc49963384]Provider Availability
In the past, insurance plans were not required to include mental health treatment. The ACA defines mental health treatment as an Essential Health Benefit (EHB) which includes efforts to identify people needing treatment earlier in order to prevent major mental health issues or crises. EHBs are required in all plans sold through the Insurance Marketplace. Including mental health in the ACA’s EHBs resulted in expanding access to care across the country.  However, health insurance may help improve access to mental health care only if mental health providers are available; an estimated 91 million Americans live in areas lacking an adequate mental health workforce (Jones et al., 2017). Geographic regions are considered to have a shortage of mental health providers if less than one psychiatrist is present per 30,000 people living in the region.  Thus, even for people with insurance, significant waiting periods will result between the occurrence of the need for mental health care and the availability of  mental health care. 
This shortage of providers may be addressed in numerous ways, including the employment of psychiatric mental health advanced practice nurses (PMH APNs). PMH APNs are trained in clinical psychiatry and nursing and are able to conduct assessments, diagnose, and treat patients with mental health concerns (Delaney, 2017). 
[bookmark: _Toc35267942][bookmark: _Toc49963385]Health Insurance 
Lacking health insurance or being unable to afford out of pocket health care costs are devastating barriers to health and health care, thus, health insurance is associated with longer life. Wilper and colleagues (2009) estimated that nearly 45,000 deaths each year were associated with a lack of health insurance. Lacking health insurance, when controlling for age and gender, had a hazard ratio of 1.80, a significant increase in the risk of mortality for individuals who did not have health insurance. When Wilper and colleagues adjusted for other factors (age, gender, race and ethnicity, poverty income ratio, education, unemployment, smoking, regular alcohol use, self-rated health, physician-rated health, body mass index), the hazard ratio of death for lacking insurance was 1.40. (Wilper et al., 2009). 
[bookmark: _Toc35267943][bookmark: _Toc49963386]The Affordable Care Act
[bookmark: _Toc35267944][bookmark: _Toc49963387]Medicaid Expansion
In 2010, the federal government passed the Affordable Care Act (ACA) to improve access to health care for all Americans, including an emphasis on improving access to health care for people who were uninsured, among other groups (Patient Protection and Affordability Act, 2010). This reduction was accomplished primarily through the expansion of Medicaid to cover adults with incomes below 138 percent of the federal poverty level (FPL). Medicaid eligibility requirements varied by state. The ACA’s original wording required that all states expand their Medicaid coverage. This component was quickly challenged in court as unconstitutional (National Federation of Independent Business v. Sebelius) and ruled as such by the Supreme Court in 2012 (Rhubart, 2018). Subsequently, not all states chose to expand their Medicaid coverage, potentially increasing overall health disparities between states. By comparing several mental health indicators and measurements, the effectiveness of Medicaid expansion on the mental health in each state may be assessed. Knowing how Medicaid expansion affects mental health on a state population level may be useful in future policy decisions affecting people’s ability to access mental health services. Potential policy decisions influenced by this information may include policies surrounding Medicaid expansion and Medicaid eligibility criteria, as well as policies governing what insurance policies must include in coverage. Additionally, by looking at the availability of mental health providers, health practitioners and policymakers may gain insight into the adequacy of mental health workforce is adequate, as well as the gaps in the availability of care.
[bookmark: _Toc35267945][bookmark: _Toc49963388]Insurance Marketplace Type
The ACA includes a provision for online insurance marketplaces, where individuals can compare and purchase private insurance plans, determine eligibility for premium tax credits or cost sharing subsidies, and determine eligibility for Medicaid or the Children’s Health Insurance Plan (CHIP). According to the Kaiser Family Foundation (2018), premium tax credits are intended to reduce the monthly cost of health insurance premiums and are available to U.S. citizens or legal residents who have an annual income that is 100-400% of the Federal Poverty Level (FPL), do not have affordable coverage through an employer, and do not qualify for programs such as Medicaid or CHIP. Cost sharing subsidies are intended to reduce the out-of-pocket expenses incurred when a person receives medical care. Insurances plans are categorized into “bronze,” “silver,” “gold,” and “platinum,” which indicate how much a person can expect to pay in insurance premiums versus out-of-pocket copays; premium tax credits can be applied towards any of these levels, but cost sharing subsidies are only applicable towards silver-level plans. (Kaiser Family Foundation, 2018-a). 
Currently four possible types of marketplaces exist: state-based; state-based marketplace with federal platform; state-partnership; or federally-run marketplaces. State-based are marketplaces in which the state is responsible for all functions of the marketplace. States with their own marketplaces must establish and maintain the website in working order, accessible through state-specific websites. State-based marketplaces with federal platforms are marketplaces in which the state is responsible for the various functions of the marketplace, but they use federally facilitated marketplace technology. State-partnership marketplaces are marketplaces in which the state is responsible for managing plans that are sold through the marketplace and in-person customer service, with all other functions of the marketplace falling on the Department of Health and Human Services (HHS). Finally, federally-run marketplaces are marketplaces in which HHS takes responsibility over all marketplace functions. State-based with federal platform, state-partnership, and federally-run marketplaces are all accessible through healthcare.gov. (Kaiser Family Foundation, 2019). Since the underlying technical aspects in these three types are all the same, that is, federally managed technology, any state with one of these types of marketplace is considered to be using a federal marketplace. 
The Health Insurance Marketplace officially opened on October 1, 2013. Currently, 12 states (California, Colorado, Connecticut, District of Columbia, Idaho, Maryland, Massachusetts, Minnesota, New York, Rhode Island, Vermont, and Washington) utilize state-run marketplaces (HealthCare.gov, 2018). Of these 12, Idaho is the only state to choose not to expand Medicaid prior to December 31, 2015. Insurance marketplaces allow people to compare and purchase insurance plans. The number of individuals who enrolled through online marketplaces is categorized by the year in which coverage is effective. The Centers for Medicare and Medicaid Services (CMS)’s final report on enrollment for 2018 (2018) reported that 8.0 million people enrolled in an insurance plan through an insurance marketplace for 2014 coverage, 2.6 million of these people used a state-run marketplace. Total enrollment using marketplaces for subsequent years were: (a) in 2015, 11.7 million people (2.8 million state-run) (b) in 2016, 12.7 million (3.2 million state-run), (c) in 2017, 12.2 million (3.0 million state-run) and (e) in 2018, 11.8 million (3.0 million state-run). The CMS report showed that the length of time of the Open Enrollment Period (OEP), during which anyone can use the marketplace to enroll in health insurance, has been decreasing each year. The first OEP began October 1, 2013, and ended April 19, 2014, while the OEP for 2018 began November 1, 2017 and ran only until December 15, 2017. (Centers for Medicare and Medicaid Services, 2018).
An issue brief on the first OEP was released by the Assistant Secretary for Planning and Evaluation (ASPE)(2014) two months after the OEP ended. The ASPE reported that, during the first OEP (2014), 53% of people enrolling in an insurance plan through a state-run marketplace were female, while 55% of people enrolling through the federal marketplace were female.  Fifty-eight percent of people using a state-run marketplace chose a silver plan, compared to 69% using the federal marketplace. Both types of marketplaces had similar proportions of the population that were determined eligible for financial assistant, with 82% of state-run and 86% of federal-run marketplace users receiving financial assistance for their insurance plan. The ASPE also reported that there were 31,109,693 visits to state-run marketplace websites and 67,223,662 visits to the federal marketplace website. Data on race and ethnicity were collected as part of the federal marketplace and included in the ASPE’s report. When excluding “unknown” race and ethnicity, 0.3% of people enrolling in a plan from the federal marketplace were American Indian/Alaska Native, 7.9% were Asian, 0.1% were Native Hawaiian or Pacific Islander, 16.7% were African-American, 10.7% were Latino, 62.9% were white, and 1.3% were multiracial. (The Assistant Secretary for Planning and Evaluation, 2014). The proportions of enrollment for each racial and ethnic group are similar to the proportions reported in the 2015 data set used for this study, with lower rates of American Indian/Alaska Natives (0.2%) and Latinos (listed as Hispanic in the data)(17.1%) enrolling than are present in the population, and higher rates of African Americans (12.4%) enrolling. The data do not include how many people identify as multiracial. 
[bookmark: _Toc35267946][bookmark: _Toc49963389]Initial Effects of the ACA
The ASPE (2016) released an issue brief on the ACA’s impacts on health insurance coverage. In the brief, the ASPE stated that the ACA has led to a decrease in the rate of uninsured adults in America, from 22.2% of non-elderly adults being uninsured in 2010, to 13% in 2015. Expansion states had a decrease of 9.9 percentage points in the rate of uninsured non-elderly adults between 2010 and 2015, while non-expansion states had an 8.2 percentage points decrease. The ASPE brief investigated changes in the uninsured rate in different income groups and found a 39% decrease for people with incomes less than 100% of the FPL, 48% decrease for 100-125% of FPL, 41% decrease for 250-400% of FPL, and 42% decrease for greater than 400% of FPL. (The Assistant Secretary for Planning and Evaluation, 2016). Following the implementation of the ACA, the U.S. had the largest decrease in the number of uninsured since the implementation of Medicaid and Medicare, dropping from 49 million in 2010, to 29 million in 2015 (Obama, 2016).
[bookmark: _Toc35267947][bookmark: _Toc49963390]Gaps in Knowledge
Limited research has been done on the impacts of the Affordable Care Act on mental health in the United States. Saloner, Sachini, Bachhuber, and Barry (2017) studied the effect of the ACA on insurance coverage and the use of treatment for adults with mental illnesses and substance use disorders using data from the NSDUH for 2011 through 2014, using 2011-2013 as the baseline for comparison. The percent of uninsured adults among those with a mental illness declined from 21.3% to 15.9% (p<0.01). Among individuals with an income less than or equal to 200% of the federal poverty line, the proportion of uninsured adults with mental illness decreased from 33.2% to 23.1%. The portion of adults with mental illness who received treatment increased from 43% in 2011-2013 to 45.1% in 2014 (p=0.04). (Saloner, Bandara, Bachhuber, & Barry, 2017)
The ACA enabled adult dependents to remain under a parent’s insurance plan, either through an employer or privately purchased, until the dependent reached the age of 26 (U.S. Department of Labor, 2016). Burns and Wolfe (2016) examined the effects of this requirement by comparing changes in mental health in 23-25 year olds and 27-29 year olds. The 23-25 year old group was used because members of this group may be insured through their parents’ insurance as adult dependents under the ACA; the 27-29 year old group was used as the control. Data were taken from the Medical Expenditure Panel Survey (MEPS) for 2007 through 2009 and 2011. The MEPS collects information about health insurance coverage, utilization of health care, and the health status for all members of a household through a series of five interviews, which are completed over the course of two years, as well as through self-administered questionnaires.  The unadjusted proportion of individuals aged 23-25 years old who were insured increased from 72% to 80% (p<0.01). After adjustment, the proportion of 23-25 year olds with insurance increased by 7 percentage points (p<0.01). In contrast, the unadjusted proportion of individuals who were insured in the 27-29 year old group, increased from 75% to 76% (p=0.59). Overall mental health was assessed through self-reporting; participants classified their mental health as “excellent,” “very good,” “good,” “fair,” or “poor.” A “mental component score,” screen for the presence of depression, and a screen for the presence of serious psychological distress were also incorporated. The study results indicated no significant change in how participants rated their own mental health for the 23-25 year old group (p=0.18) or the 27-29 year old group (p=0.25) before and after the implementation of the ACA. The 23-25 year old group had an increase in the mean mental component score (49.09 increased to 51.23, p<0.01), indicating an improvement in mental health; the older group did not have significant change (49.55 increased to 49.63, p=0.46). Younger individuals had a significant change in the number of positive screens for depression (p=0.05), while older individuals did not (p=0.52). Neither the younger nor older groups had significant changes in the number of positive screens for serious psychological distress. The improvement in the mental component score for the younger group is evidence that enabling adult dependents to remain insured through their parents’ health insurance may have provided a small benefit to mental health. (Burns & Wolfe, 2016).
		Winkelman and Change (2018) investigated the effects of the ACA on the health (measured as presence of absence of chronic conditions) of low-income (less than 138% Federal Poverty Level) adults who did not have children. BRFSS data for 2011-2015 were used to analyze several outcomes, including general health, poor physical health, poor mental health, disability, and insurance coverage. The study used a difference-in-differences (DID) approach to compare changes in outcomes between Medicaid expansion states and non-expansion states. A negative DID coefficient indicates a decrease in a given measure for expansion states, whereas a positive DID coefficient indicates an increase in a given measure for expansion states. In low-income, childless adults who did not have a chronic condition, the number of poor physical health days per month (DID= 0.08, p=0.74) and poor mental health days per month (DID=-0.23, p=0.38) did not differ significantly between expansion and non-expansion states. In low-income, childless adults with a chronic condition, significant differences were observed between expansion and non-expansion states in number of poor physical health days per month (DID= -1.2, p<0.001) and number of poor mental health days per month (DID=-1.1, p<0.001). Although the mean number of poor physical health days did not change for those with chronic conditions, the number of days limited by poor health per month in expansion states compared to non-expansion states was significantly lower (DID=-0.94, p<0.001). (Winkelman & Chang, 2018).
	Results from the current literature indicates that the ACA has had an impact on the rate of uninsured people, proportion of people receiving care, and mental health outcomes. However, studies on the effects of the ACA have focused on specific conditions or subpopulations. In the current study I assessed whether the ACA had an impact on mental health, across the entire US population.
[bookmark: _Toc35267948][bookmark: _Toc49963391]Specific Goals
[bookmark: _Toc35267949][bookmark: _Toc49963392]Overall Goals
The overall goal of this study was to identify whether the Affordable Care Act (ACA) has had an impact on mental health. As of December 31, 2015, 29 states had expanded Medicaid coverage, while 21 had not ("Status of State Action on the Medicaid Expansion Decision", 2018). By comparing differences in the number of uninsured people, mental health outcomes, and number of mental health providers for each state before and after the implementation of Medicaid expansion, and then comparing these differences among states, I assessed whether Medicaid expansion has had a measurable effect on mental health. I also examined the relationship between physical and mental health. The relationship between physical and mental health may lead to improvements in the mental health of people who have Medicaid as a result of Medicaid expansion, without those people actually receiving mental health-specific care.
[bookmark: _Toc35267950][bookmark: _Toc49963393]Specific Aim 1
I categorized and compared characteristics of each state. The United States covers a vast amount of territory and states are not homogenous. Although many characteristics vary by region within each state, I assessed each state as a single entity. I assessed the following characteristics: total population, median income, proportion of the population living in poverty, and rate of uninsured adults.  I also identified the mean poor mental health days per each state and grouped states into “non-expansion” and “expansion” states. Non-expansion states are states that did not implement Medicaid expansion on or before December 31, 2015. Expansion states are states that implemented Medicaid expansion by that date. 
The differences among states for the characteristics listed above were used to examine possible other factors contributing to poor mental health days in each state, including total population and total area of the state to calculate overall population density and its possible effects on mental health.  When investigating the efficacy of public health policies, ensuring that health disparities are not misattributed or over-attributed to factors thought to play a role in the development of disparities is critical. Therefore, I included variables in addition to Medicaid expansion status, to assess the possible effects Medicaid expansion may have on mental health.
[bookmark: _Toc35267951][bookmark: _Toc49963394]Specific Aim 2
Medicaid expansion was only one part of the ACA that may have influenced overall physical and mental health of the population. The ACA also included a mandate for individuals to have insurance coverage. To assess the overall effect of the individual insurance mandate on mental health, I analyzed and compared mental health data for 2011 and 2015. Additionally, states were characterized by whether they chose to build their own Marketplace or if they chose to instead use the Federal Marketplace. Marketplaces are websites on which individuals who do not have insurance through an employer can compare and purchase private insurance plans. States were given the choice of either using the Federal Marketplace or building a state-run insurance marketplace to allow individuals to purchase health insurance plans. A few states attempted to build their own Marketplace before ultimately using the Federal Marketplace. These states were classified as using the Federal Marketplace, but I also assessed whether this change caused any delays in opening enrollment to the general public and the length of these delays.
Differences between state-run marketplaces and the Federal Marketplace may have had an effect on the ability of people to navigate through the insurance enrollment process. States that tried and failed to implement their own marketplace may have inadvertently made it more difficult for the general public to purchase health insurance or may have had effectively shorter enrollment periods for people to purchase insurance. In analyzing if the ACA had an overall impact on mental health, I compared states based on type of marketplace, as well as when the marketplaces were functional and available, to identify any possible differences in mental health between these states.
[bookmark: _Toc35267952][bookmark: _Toc49963395]Specific Aim 3
Mental health can be subjective, often leading to difficulty in quantifiably analyzing mental health outcomes. To look at how Medicaid expansion may have influenced mental health outcomes, I used the  “poor mental health days” variable included in the County Health Rankings data. This variable is the mean number of poor mental health days reported by participants in the Behavioral Risk Factor Surveillance System (BRFSS). BRFSS collects data on 400,000 adults across the country annually through telephone surveys (Centers for Disease Control and Prevention, 2018). The data are available publicly. Because BRFSS is based on self-reports, the reported number of poor mental health days may not reflect clinical criteria. Because I am looking at change in mental health outcomes in general terms, the lack of clinical validation may not be critical. As long as the BRFSS survey questions were consistent across years, the large sample size should be sufficient to override any individual variation in what a participant considers a “poor mental health day.” As part of this analysis, I assessed the effect of Medicaid expansion on mental health of the population.
[bookmark: _Toc35267953][bookmark: _Toc49963396]Materials and Methods
[bookmark: _Toc35267954][bookmark: _Toc49963397][bookmark: _Toc106513534][bookmark: _Toc106717792]Description of Data
[bookmark: _Toc35267955][bookmark: _Toc49963398]County Health Rankings and Roadmaps Data
The data analyzed in this study originate from the County Health Rankings & Roadmaps program. The goal of this program is to improve health by increasing awareness of what factors may influence health, engaging communities to create a sustainable change towards healthier practices, empowering community leaders in their local work, and providing data so communities can use evidence-based practices to improve health. Data are compiled annually by the program from several sources and are available on the County Health Ranking website (countyhealthrankings.org), free for public use. Health rankings and other health measure data are included for all counties in the United States and the District of Columbia; U.S. territories are not included. The health measure data were collected at the county level and were used to compare states that did and did not choose to expand Medicaid coverage. 
[bookmark: _Toc35267956][bookmark: _Toc49963399]Selection of Datasets and the ACA Timeline
In selecting data sets, I considered the implementation timeline of the ACA. The ACA was signed by President Barack Obama on March 23, 2010. To determine a baseline of mental health in states prior to the ACA, the data from 2011 were used. Although the ACA was law by 2011, insufficient time had elapsed between the ACA being signed into law and implementation for the ACA to have had an impact on policies governing health. The data from 2011 are an appropriate baseline, because they represent the health of the American people on the eve of ACA implementation, reducing the chance of other factors creating a change in mental health than if older data were used.
One of the most well-known components of the ACA is the Insurance Marketplace, which was intended to create a single place for consumers to compare and purchase insurance plans, as well as for consumers to see if they would be eligible for subsidies or other cost-reducing programs. The Health Insurance Marketplace officially opened on October 1, 2013. Critics and proponents of the ACA cite many issues with using the Marketplace. To account for the time it took for the Marketplace to become more widely used and plans purchased on the Marketplace to go into effect, the data set from 2015 was chosen. This interim data set was used to assess if trends in mental health could be identified earlier on during the ACA’s implementation. When examining policies or interventions, knowing how long an intervention needs to be in place before any outcomes would be observed is critical. If the ACA can be improved upon or used as a model for future efforts to improve access to mental health care, we need to better understand this time frame to be able to evaluate changes to the ACA or similar programs and policies.
The final data set used was the data set published in 2018. A large portion of these data were collected in 2016, before some states adopted Medicaid expansion. To ensure that states were being compared on the Medicaid expansion status that reflected the time period represented by the data, Medicaid expansion status as of December 31, 2015 were used. Information on expansion status by state was collected from the Kaiser Family Foundation (Kaiser Family Foundation, 2018-b). Any state that expanded Medicaid coverage after that date was defined as a non-expansion state.  Therefore, not all states that have expanded or are working to expand Medicaid coverage are included in the list of states with Medicaid expansion. Montana and Louisiana expanded Medicaid coverage effective after December 31, 2015; Virginia had a planned implementation date of January 1, 2019; Maine voted to expand coverage, but has failed to meet state plan amendment submission deadlines (Kaiser Family Foundation, 2018-b). In November 2018, 60.6 percent of Idaho voters voted in favor of Proposition 2, approving Medicaid expansion for Idaho (Idaho Secretary of State Office, 2018). In that same election, Nebraska’s ballot included Measure 497, which would amend the state statutes to include Medicaid expansion ("Initiative Measure 427", 2018). 53.2% of Nebraska voters chose to expand Medicaid (Nebraska Secretary of State Office, 2018). 
[bookmark: _Toc35267957][bookmark: _Toc49963400]Data Cleaning and Calculation of Means by State
Data were cleaned in Microsoft Excel and then imported into Stata for statistical analysis. The mean poor mental health days (PMHD) per month were available for each county for the 2011 and 2015 data sets. From these data, the overall mean PMHD for each state were calculated by multiplying the mean PMHD per county by the number of respondents in each county, summing the PMHD across the counties in each state, and dividing by the total number of respondents in each state. The 2018 data did not include the number of respondents per county, so data were retrieved directly from the BRFSS website and the mean PMHD per state was calculated directly. States were classified as “non-expansion” or “expansion,” and the minimums, maximums, modes, and means were found for non-expansion and expansion (Table 2 Mental and Physical Health by Expansion Status). Three timescales were used to investigating the changes in PMHD between years: the change from 2011 to 2015; the change from 2015 to 2018; and the overall change from 2011 to 2018. The first was used to measure the change based on the implementation of the insurance marketplaces; the second was used to measure the change from the time when marketplaces were implemented to wide-spread Medicaid expansion; and the third was used to measure the overall change in PMHD after both the marketplace implementation and Medicaid expansion. 
States were categorized as either having a state-run or a federally-run health insurance marketplace: 12 states had state-run marketplaces of which Idaho was the only state which had not chosen to expand Medicaid (Figure 1 Map of Marketplace Types). Two characteristics (rate of uninsured adults and median household income) that have been hypothesized to influence access to mental health care were analyzed to identify possible factors that could account for the initial difference and later similarity in PMHD.
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[bookmark: _Toc35265402][bookmark: _Ref35267230][bookmark: _Toc49963419]Figure 1 Map of Marketplace Types
Map of the United States based on marketplace type. 12 states (California, Colorado, Connecticut, District of Columbia, Idaho, Maryland, Massachusetts, Minnesota, New York, Rhode Island, Vermont, Washington) were classified as “state-run.” All other states were supported, in some way, by the federal government (See 0).

Population density was determined for each state using land area data taken from the 2010 U.S. Census (Census Bureau, 2018). The Census also provides these data for the entire area in a given state, including bodies of water and glaciers, which could lead to differences in measurements between this and other studies. State population density was calculated by dividing the number of people per state by the land area of that state and was measured in people per square mile. States were again classified as non-expansion or expansion. Both groups had a large amount of variation and range in the population density. Non-expansion states ranged from 6.030 people/m2 (Wyoming), to 384.381 people/m2 (Florida); expansion states ranged from 1.300 people/m2 (Alaska), to 11,166.721 people/m2 (Washington, D.C.).
[bookmark: _Toc35267958][bookmark: _Toc49963401]Study Population and Characteristics
Self-reported health measures included in the County Health Rankings & Roadmaps data sets were compiled from the Behavioral Risk Factor Surveillance System (BRFSS). This includes mentally unhealthy days per month (poor mental health days), physically unhealthy days per month (poor physical health days), and smoking status. The BRFSS collects data via telephone surveys of more than 400,000 people in America. Other data, including demographic data, were collected from the U.S. Census. Between 2011 and 2018, the population grew by 16,120,963 people. Demographic variables included age (under 18 years old or over 65 years old), race and ethnicity, gender, and amount of the population living in rural areas. The BRFSS and U.S. Census data were obtained for each county.   I combined data across counties to obtain demographics for the overall population (Error! Reference source not found.). The data in 2011 did not include the option of “Non-Hispanic White,” however this was included for 2015 and 2018.  As can be seen, between 2011 and 2018, the proportion of individuals less than 18yo decreased  (24.3% to 22.8%), and the proportion ≥65yo increased (12.9% to 15.2%).   The proportion of African Americans and non-Hispanic Whites decreased, whereas the proportion of other groups increased.  Also, the proportion of individuals living in rural areas decreased from 20.7% to 18.4%.

[bookmark: _Toc35265398][bookmark: _Toc49963416]Table 1 Study Population Demographics
	
	2011
	2015
	2018

	Under 18 yo
	24.3%
	23.3%
	22.8%

	Over 65 yo
	12.9%
	14.1%
	15.2%

	African American
	18.4%
	12.4%
	12.4%

	American Indian/Alaskan Native
	1.0%
	1.2%
	1.3%

	Asian
	4.6%
	5.3%
	5.7%

	Native Hawaiian/Other Pacific Islander
	0.2%
	0.2%
	0.2%

	Hispanic
	15.8%
	17.1%
	17.8%

	Non-Hispanic White
	--
	62.6%
	61.3%

	Not Proficient in English
	8.6%
	4.2%
	4.1%

	Female
	50.7%
	50.7%
	50.8%

	Live in 
Rural Area
	20.7%
	18.8%
	18.4%



Demographic information for the U.S. population per each data set used in the study. Non-Hispanic
White was not included in the 2011 data.



[bookmark: _Toc35267959][bookmark: _Toc49963402][bookmark: _Ref10539315][bookmark: _Ref10539346]Statistical Analysis
T-tests were used to assess possible differences between the changes in mean poor mental health days in non-expansion versus expansion states, as well as differences in mean poor physical health days by expansion status. For 2011, 2015, and 2018, I estimated the correlation coefficient was used to measure the relationship between physical and mental health, regardless of expansion status, but after excluding outliers. This analysis was then repeated based on expansion status for all three years.
The percentage of uninsured adults in each state was compared between the state-run and federally-run marketplaces using a proportion test (Error! Reference source not found.). The median household income between the two groups was compared using a Kruskal Wallis median rank test.
A linear regression was done to assess any association between PMHD and population density in 2011 and 2018.
[bookmark: _Toc35267960][bookmark: _Toc49963403]Results
[bookmark: _Toc35267961][bookmark: _Toc49963404]Mean Poor Mental Health Days by Expansion Status
There was no difference in PMHD based on expansion status for 2011 (p=0.762); there was also no difference in 2015 (p=0.559); nor was there a difference for 2018 (p=0.723). Details on minimum and maximum PMHD can be found in Table 2 Mental and Physical Health by Expansion Status. There were also no significant differences in the changes in PMHD based on expansion status for 2011 to 2015 (t=-1.135, p=0.262), 2015 to 2018 (t=0.445, p=0.658), or 2011 to 2018 (t=-0.084, p=0.933). 

[bookmark: _Toc35265399][bookmark: _Ref35267196][bookmark: _Ref35267459][bookmark: _Ref35423565][bookmark: _Toc49963417]Table 2 Mental and Physical Health by Expansion Status
	
	Mean Poor Mental Health Days 
(min, max)
	t-test statistic 
(p-value)
	Mean Poor Physical Health Days
(min, max)
	t-test statistic
(p-value)

	Non-Expansion States (2011)
	3.41
(2.6, 4.5)
	
	3.39
(2.93, 3.94)
	

	Expansion States (2011)
	3.37
(2.5, 4.6)
	-0.305
(0.762)
	3.55
(2.86, 4.95)
	1.57
(0.12)

	Non-Expansion States (2015)
	3.48
(2.5, 4.3)
	
	3.68
(2.88, 4.43)
	

	Expansion States (2018)
	3.40
(2.5, 4.6)
	-0.588
(0.559)
	3.42
(1.51, 5.15)
	-1.61
(0.11)

	Non-Expansion States (2018)
	3.49
(2.6, 4.3)
	
	3.75
(3.05, 4.54)
	

	Expansion States (2018)
	3.44
(2.4, 4.7)
	-0.357
(0.723)
	3.59
(2.85, 5.0)
	-1.17
(0.25)
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[bookmark: _Toc35265403][bookmark: _Toc49963420]Figure 2 Poor Mental Health Days by Expansion Status
The mean Poor Mental Health Days (PMHD) are shown for expansion and non-expansion states. 

[bookmark: _Toc35267962][bookmark: _Toc49963405]Health Insurance Marketplace
There were no significant differences between PMHD in state-run marketplaces compared to federally-run marketplaces in 2011 (3.24 days per month versus 3.43 days per month, t=1.205,  p=0.234),  2015 (3.26 days per month versus 3.48 days per month, t=1.394, p=0.170), or 2018 (3.36 days per month versus 3.50 days per month, t=0.875, p=0.386). States with federally run marketplaces had significantly higher proportions of adults without insurance (9.97% versus 14.96%, p=0.003). There was also a significant difference in median household income between states with state-run and federally-run marketplaces ($57,668.04 versus $48,264, Χ2= 5.540, p=0.019) for 2018. Median household income for 2011 and 2015 were not analyzed.
[bookmark: _Toc35267963][bookmark: _Toc49963406]Population Density
Linear regression analyses did not indicate any significant differences in PMHD by population density for 2011 (p=0.344) or 2018 (p=0.780).
[bookmark: _Toc35267964][bookmark: _Toc49963407]Median Household Income
Using a Kruskal Wallis median rank test, median household income was significantly different among counties based on expansion status (p=0.0001).

[bookmark: _Toc49963418]Table 3 Median Household Income by Expansion Statuss
	
	Mean
	Standard Deviation
	Minimum
	Maximum

	Non-Expansion States

	$47,288
	$11,784.39
	$22,045
	$134,609

	Expansion States
	$52,442
	$13,665.07
	$23,115
	$119,386



Median Household Income was provided at the county level and was not compiled at the state level for analysis. Counties were classified as non-expansion or expansion. 1,780 counties classified as non-expansion and 1,361 counties classified as expansion.

[bookmark: _Toc35267965][bookmark: _Toc49963408]Physical and Mental Health
As can be seen in Table 2 Mental and Physical Health by Expansion Status, for 2011, non-expansion states had a mean of 3.39 poor physical health days per month, which was not significantly different from expansion states (3.55 poor physical health days per month, t=1.572, p=0.122). The number of poor physical health days did not differ between non-expansion (3.68 days per month) and expansion states (3.42) for 2015 (t=1.612, p=0.113). Finally, the mean number of poor physical health days per month did not differ between non-expansion states for 2018 (3.75 days per month) and expansion states (3.59 days per month, t=-1.169, p=0.248).
Analysis of the change in mean poor physical health from 2011 to 2015 significantly differed between expansion and non-expansion states (t=-2.49; p=0.016). However, the change in mean poor physical health days did not differ between non-expansion and expansion states for 2015 to 2018 (t=0.835; p=0.408). Furthermore, change in mean poor physical health days was marginally significant(t=-1.992; p=0.051) between non-expansion and expansion states for 2011 to 2018.  These analyses were re-done after removing states whose change in poor physical health were outliers compared to the other states. All outliers removed were expansion states (Kentucky, Oregon, New Mexico, West Virginia); details for these states the change in mean poor physical health days between non-expansion and expansion states still differed significantly for 2011 to 2015 (t=-3.158; p=0.003), but not for 2015 to 2018 (t=0.776; p=0.44). The change in poor physical health between the two groups for 2011 to 2018 was significant after removing outliers t=-2.688; p=0.010).
	Mean poor mental health days per month were loosely correlated with mean poor physical health days for 2011, although this was not statistically significant (r=0.20, p=0.17). Mean poor mental health days per month were positively and significantly correlated with mean poor physical health days for 2015 (r=0.87, p<0.001) and 2018 (r=0.85, p<0.001) when expansion status was not considered (
Figure 3). Positive correlations were also observed when states were stratified by expansion status (Figure 4 Relationship Between Physical and Mental Health). In 2011, the correlation between mean PMHD and mean PPHD was low in both non-expansion states and expansion states; r=0.14 and r=0.35, respectively). In 2015, the correlation was high and similar in non-expansion and expansion states (r=0.87 and r=0.89, respectively). Similarly, the correlation was also high in 2018: r= 0.91 for non-expansion states and 0.80 for expansion states.
[bookmark: _Ref9350873][bookmark: _Ref9350867][image: ]
[bookmark: _Toc35265404][bookmark: _Toc49963421]Figure 3 Relationship Between Physical and Mental Health
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[bookmark: _Toc35265405][bookmark: _Ref35423666][bookmark: _Toc49963422]Figure 4 Relationship Between Physical and Mental Health by Expansion Status
[bookmark: _Toc35267966][bookmark: _Toc49963409]Discussion
[bookmark: _Toc35267967][bookmark: _Toc49963410]Results Discussion
Limited research has been done on the possible effects of the ACA on mental health, or of the possible effects of Medicaid expansion on mental health. The aims of this study were: 1.) analyze characteristics of states that may be linked to mental health and access to care, and compare them between expansion and non-expansion states; 2.)  analyze differences in federally-run and state-run insurance marketplaces and the overall impact the individual insurance mandate of the ACA may have had on mental health; and 3.) investigate any differences in mental health that may be attributed to Medicaid expansion. 
	Results of my analysis indicated no significant difference in mean PMHD among states by expansion status (p>0.56 for 2011, 2015; p=0.72 for 2018), nor were there significant differences in the changes in PMHD across years between the two groups (p>0.26 for all comparisons).  Similarly, I observed no significant differences in mean poor physical health days (PPHD) among states by expansion status (Table 2).  In contrast, the change in PPHD across years differed by expansion status, especially after removal of data outliers.  For example, mean PPHD increased for between 2011 and 2018 in non-expansion states, but did not change between 2011 and 2018 in expansion states (p=0.010) 
Mean PMHD did not significantly differ by type of health insurance marketplace (state versus federal) in 2011, 2015, or 2018. However, compared to states with state-run insurance marketplaces, states with federal marketplaces had significantly higher proportions of adults without insurance (9.97% versus 14.96%, respectively), and median household income was significantly lower ($57,668 vs $48,264, respectively).  Poor mental health has been associated with lower socioeconomic status, and people with serious mental health have an estimated total of $193 billion in lost wages per year (Kessler et al., 2008). Although income and insurance have been associated with access to mental health care, I did not detect any significant effects of type of insurance marketplace on mean PMHD.  This result may be due to several reasons.  First, the range of median household income varied extensively in both the expansion and non-expansion groups. Thus, a non-parametric analysis by categories may be more appropriate.  Second, median household income as a measure does not account for the number of people in household that are dependent upon that income, thus, it is a less than ideal measure of how socioeconomic status influences and is influenced by mental health. Possibly, the introduction of the ACA may have served to improve PMHD in states with federally-run marketplaces by making access to care more similar to the level of access seen in states with state-run marketplaces prior to the ACA. 
Population density did not appear to influence PMHD. However, population density among states varied extensively for both expansion and non-expansion states. For example, Washington D.C. has a population density (11,166.72 people/m2) that is nearly ten times higher than the next population density (New Jersey; 1,216.273 people/m2). Mean population density of a state also does not account for variability within states themselves. States often have concentrated areas of high population density as well as areas with sparse population. The measure of overall population density on the state level only considers total population and total area, rather than actual density in various parts of each state.  In the future, analysis of population density by three categories ( low, medium, and high density) may be more beneficial, or another measure that includes weights for different regions, may be more informative.
Across all three years that I analyzed, poor physical health and poor mental health were positively correlated. Initially, the correlation between physical and mental health was higher in expansion versus nonexpansion states, r=0.35 versus 0.14, respectively.   However, by 2018, the non-expansion states had a higher correlation between physical and mental health than did expansion states, r=0.91 versus 0.80, respectively. Prior to the ACA, there was no requirement for health insurance companies to provide any level of coverage for mental health care. While some insurance companies provided this coverage before the ACA, the new requirement for mental health services should have served to expand access to mental health care to everyone with health insurance. People who had health insurance lacking this coverage before the ACA may have been able to access physical health care and were therefore able to tend to their physical health, but may not have been able to access mental health services, creating a disparity between their physical and mental health status. This scenario would complicate the comparison of physical and mental health prior to the implementation of the ACA, creating a group of people who were technically insured, but who were still, essentially, uninsured in terms of mental health care. It is also possible that increasing access to health care, both physical and mental, made people more aware of their health and more likely to recognize and report physically and mentally unhealthy days.
[bookmark: _Toc35267968][bookmark: _Toc49963411]Study Limitations
[bookmark: _Ref5632664][bookmark: _Ref6331204]This study had multiple limitations that may have impacted the results of the analyses. The first limitation is the appropriateness of the measures used. Population density assumes that a given state’s population is evenly spread over the entire area of the state. Mean population density for a state does not reflect differences in population density among regions within a state. For example, the United States Census lists Alaska’s population per square mile as 1.2 (Census Bureau, 2019a); yet Anchorage’s population density is more than 146 times greater, at 171.2 people per square mile (Census Bureau, 2019b). Using the mean population density of a state may have masked effects of population density on mental health.
Individuals moving between states may decrease the power to detect significant results.  Medicaid is administered by states, so a individual’s Medicaid coverage ends when they move out of a specific state; they must reapply for Medicaid in their new state after they are physically residing in their new state.  Therefore, an individual moving between expansion states is likely to have a lapse in coverage. If a person who was eligible for Medicaid in an expansion state moved to a non-expansion state, they may lose access to care if they do not meet eligibility requirements in their new state. In the future, a study that controlled for the fluidity of the American population would have more power to detect if and how the ACA affected mental health on a population level.
Another limitation involves the time between implementation of the ACA and data collection. Since the ACA was passed,  numerous legal challenges and changes to the ACA have occurred; in addition, states have interpreted and implemented the law differently. The ACA may not yet have been in place long enough, with consistent implementations by federal, state, and county governments, to observe any effects on mental health.
[bookmark: _Toc49963412]Conclusion
	In conclusion, individuals in states with state-run insurance marketplaces had fewer PMHD than individuals in states with federally-run marketplaces, possibly due to technical issues with the federally-run marketplace that delayed implementation. PMHD did not differ significantly between states with or without Medicaid expansion, perhaps due to factors other than insurance, such as lack of providers or transportation to services or the lack of a strict, clinical measure of mental health outcomes.    However, this study had several limitations, thus additional studies need to be done to assess the possible effects of the ACA on mental health.

[bookmark: _Toc35267969][bookmark: _Toc49963413]State Classifications
Following the implementation of the Affordable Care Act, states decided independently whether or not to expand Medicaid. They were also able to choose the type of insurance marketplace for purchasing insurance plans. Listed in this appendix are states’ expansion status as of December 31, 2015 and type of marketplace. There are four possible classifications for insurance marketplace: state-run; state-based with federal platform; state-partnership marketplace; and federal marketplace. All marketplace types except state-run marketplaces rely on federally managed technology. For analysis, only states with state-run marketplaces were considered to have “state marketplaces;” all other states were considered to have federal marketplaces. 
	State
	Expansion Status
	Marketplace Type

	Alabama
	Non-Expansion
	Federal Marketplace

	Alaska
	Expansion
	Federal Marketplace

	Arizona
	Expansion
	Federal Marketplace

	Arkansas
	Expansion
	State-Based with Federal Platform

	California
	Expansion
	State-Run Marketplace

	Colorado
	Expansion
	State-Run Marketplace

	Connecticut
	Expansion
	State-Run Marketplace

	Delaware
	Expansion
	State-Partnership Marketplace

	District of Columbia
	Expansion
	State-Run Marketplace

	Florida
	Non-Expansion
	Federal Marketplace

	Georgia
	Non-Expansion
	Federal Marketplace

	Hawaii
	Expansion
	Federal Marketplace

	Idaho
	Non-Expansion
	State-Run Marketplace

	Illinois
	Expansion
	State-Partnership Marketplace

	Indiana
	Expansion
	Federal Marketplace

	Iowa
	Expansion
	State-Partnership Marketplace

	Kansas
	Non-Expansion
	Federal Marketplace

	Kentucky
	Expansion
	State-Based with Federal Platform

	Louisiana
	Non-Expansion
	Federal Marketplace

	Maine
	Non-Expansion
	Federal Marketplace

	Maryland
	Expansion
	State-Run Marketplace

	Massachusetts
	Expansion
	State-Run Marketplace

	Michigan
	Expansion
	State-Partnership Marketplace

	Minnesota
	Expansion
	State-Run Marketplace

	Mississippi
	Non-Expansion
	Federal Marketplace

	Missouri
	Non-Expansion
	Federal Marketplace

	Montana
	Non-Expansion
	Federal Marketplace

	Nebraska
	Non-Expansion
	Federal Marketplace

	Nevada
	Non-Expansion
	State-Based with Federal Platform

	New Hampshire
	Expansion
	State-Partnership Marketplace

	New Jersey
	Expansion
	Federal Marketplace

	New Mexico
	Expansion
	State-Based with Federal Platform

	New York
	Expansion
	State-Run Marketplace

	North Carolina
	Non-Expansion
	Federal Marketplace

	North Dakota
	Expansion
	Federal Marketplace

	Ohio
	Expansion
	Federal Marketplace

	Oklahoma
	Non-Expansion
	Federal Marketplace

	Oregon
	Expansion
	State-Based with Federal Platform

	Pennsylvania
	Expansion
	Federal Marketplace

	Rhode Island
	Expansion
	State-Run Marketplace

	South Carolina
	Non-Expansion
	Federal Marketplace

	South Dakota
	Non-Expansion
	Federal Marketplace

	Tennessee
	Non-Expansion
	Federal Marketplace

	Texas
	Non-Expansion
	Federal Marketplace

	Utah
	Non-Expansion
	Federal Marketplace

	Vermont
	Expansion
	State-Run Marketplace

	Virginia
	Non-Expansion
	Federal Marketplace

	Washington
	Expansion
	State-Run Marketplace

	West Virginia
	Expansion
	State-Partnership Marketplace

	Wisconsin
	Non-Expansion
	Federal Marketplace

	Wyoming
	Non-Expansion
	Federal Marketplace




[bookmark: _Toc6331607][bookmark: _Toc49963414]States Excluded From Physical and Mental Health Comparison
The following table includes the mean poor mental health days and mean poor physical health days per month for the four states excluded from analysis of the relationship between physical and mental health. All of these states were expansion states. Of particular note, New Mexico had a drastic decrease in poor physical health from 2011 to 2015, followed by a drastic increase in 2018. It is unclear why there was this difference. 

	State
	Poor Mental Health Days
2011
	Poor Physical Health Days
2011
	Poor Mental Health Days
2015
	Poor Physical Health Days
2015
	Poor Mental Health Days
2018
	Poor Physical Health Days
2018

	New Mexico
	3.52
	3.31
	3.62
	1.51
	3.67
	4.28

	Oregon
	3.35
	4.95
	3.30
	3.73
	3.91
	3.65

	Kentucky
	4.57
	2.86
	4.59
	5.15
	4.10
	4.51

	West Virginia
	3.14
	3.57
	4.37
	4.86
	5.00
	4.69



When these states were included in the analysis, the correlation between poor physical health days and poor mental health days for expansion states in 2011 was 0.27 (compared to 0.35 with these states excluded). The correlation between poor physical health days and poor mental health days for expansion states in 2015 was 0.71 (compared to 0.89 with these states excluded). correlation between poor physical health days and poor mental health days for expansion states in 2018 was 0.86 (compared to 0.80 with these states excluded).
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