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ABSTRACT 
 

Since the inception of Medicaid, federal law has prevented states from utilizing federal 

Medicaid funding to pay for residential substance use disorder (SUD) services provided 

by institutions for mental disease (IMDs). IMDs are defined as residential treatment 

facilities with seventeen or more beds that specialize in providing care for psychiatric and 

SUD services. In 2015, the Centers for Medicare and Medicaid Services (CMS) adopted 

a policy permitting states to waive the IMD exclusion, allowing them to use Medicaid 

funding to pay for SUD services in IMDs. This thesis uses the Substance Abuse and 

Mental Health Agency’s (SAMHSA) Treatment Episode Data Set - Discharges (TEDS-

D) from years 2013 to 2019 to evaluate the effect of IMD waivers on opioid use disorder 

(OUD) residential treatment outcomes for patients with Medicaid as their primary 

insurer, relative to non-waiver adopting states. This thesis finds that adoption of the IMD 

waiver is associated with an increase in residential treatment utilization, a higher 

probability of MAT delivery in residential settings, and a higher probability of 

completing residential treatment. 
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CHAPTER 1. Introduction 
 

Since the mid 1990s, the United States has experienced escalating rates of opioid use 

disorder (OUD) and opioid-involved overdose deaths. From 1998 to 2019, the estimated 

number of nonmedical users of prescription pain relievers increased from 188,000 to 2.8 

million, while the number of users of heroin increased from 38,000 to 431,000 

(SAMHSA, 1999; SAMHSA, 2020). The dramatic rise in opioid use corresponded to an 

increase in opioid-related overdose deaths. From 1999 to 2020, an estimated 841,000 

people died from opioid-related overdoses (Centers for Disease Control and Prevention, 

2020).   

The opioid epidemic has imposed a substantial economic burden. The Centers for 

Disease Control and Prevention (CDC) estimates that the opioid epidemic costs $78.5 

billion each year, resulting from the loss of productivity, as well as the associated health 

care and criminal justice costs (National Institutes of Health, 2020). Other analyses have 

produced even higher estimates of over $140 billion each year (Florence et al., 2017).  

Fortunately, there has been considerable advancement in the treatment of OUD. 

Medication assisted treatment (MAT) is the use of medication, in combination with 

counseling and behavioral therapies, to provide treatment for OUD (SAMHSA, 2021). 

The first medication for OUD approved by the Food and Drug Administration (FDA) was 

methadone in 1972, followed by buprenorphine in 2002, and naltrexone in 2010. 

Following their initial approvals, several formulations have become available, such as 

oral tablets, extended-release injections, and implantable devices. In addition, generic 

versions of buprenorphine became available in 2018 (MACPAC, 2019). Several 

randomized control trials have demonstrated that MAT reduces opioid dependency and 
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mortality (Ma et al., 2018; Mattick et al., 2009). Despite the clinical effectiveness of 

MAT, patients face barriers to treatment, with recent surveys estimating that less than 

20% of people receive treatment of those who need it (SAMSHA, 2018).  

One potential barrier to treatment is the IMD exclusion. Since the inception of 

Medicaid, the federal government has prevented states from using federal Medicaid funds 

to pay for services delivered by institutions for mental disease (IMDs), which are defined 

as freestanding residential mental health or SUD treatment facilities that are larger than 

16 beds. Some policymakers have argued that the IMD exclusion prevents Medicaid from 

covering the full continuum of SUD care, effectively limiting treatment options for 

Medicaid beneficiaries (Donahue et al., 2019).  

In 2015, the Centers for Medicare and Medicaid Services (CMS) issued new 

guidance, providing the opportunity for states to waive the IMD exclusion for SUD. This 

guidance was expanded in 2017, providing an even more streamlined pathway for states 

to include IMD care as a benefit for Medicaid beneficiaries. As of June 30th, 2021, 32 

states have obtained an IMD waiver for SUD, allowing them to provide coverage of 

residential treatment services for OUD in IMD settings (CMS, 2021).  

           Using the Substance Abuse and Mental Health Administration’s Treatment 

Episode Data Set - Discharges (TEDS-D), this thesis aims to evaluate the effects of IMD 

waivers on various OUD residential treatment outcomes, relative to non-waiver adopting 

states. Specifically, this thesis analyzes if states that adopted IMD waivers experienced 

increased residential treatment utilization for Medicaid beneficiaries. In addition, this 

thesis assesses whether adoption of the IMD waiver translated to increased rates of 
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treatment completion and delivery of MAT in residential facilities for patients with 

Medicaid.  

 

CHAPTER 2. Background 
 

2.1 History of the Opioid Epidemic 
 
The CDC has categorized the opioid epidemic into three waves. The first wave of the 

epidemic began in the late 1990s, as addiction to prescription opioids rose steadily. The 

first wave was precipitated by an increase in opioid prescriptions (CDC, 2020). In 1995, 

the American Pain Society launched a public campaign urging medical professionals to 

place greater clinical emphasis on pain management. The campaign advocated for 

medical professionals to consider pain as “the fifth vital sign” and called for greater use 

of opioids, while also downplaying the risks of opioid abuse and addiction (Jones et al., 

2018) 

The American Pain Society’s campaign was successful in influencing clinical 

guidelines and the opinions of policymakers. In 1997, the Joint Commission, which 

accredits hospitals and other health care organizations, embraced the ‘Pain is the Fifth 

Vital Sign’ campaign, and announced new standards for health care organizations to 

improve pain management. (Baker et al., 2017). Two years later, the Veterans Health 

Administration began requiring a pain intensity rating (0 to 10) at all clinical encounters. 

(Jones et al., 2018) 

The newfound emphasis on pain management established a profitable market for 

prescription opioids. In 1996, the FDA approved Purdue Pharma’s OxyContin with an 

original label that stated that addiction was “very rare” (Baker et al., 2017). Upon the 
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drug’s approval, Purdue Pharma adopted a marketing campaign that promoted expanding 

the use of opioids from more clinically established settings, such as acute and chronic 

cancer pain, to the larger market of chronic non-cancer related use. The campaign utilized 

aggressive strategies including using sophisticated marketing data to target physicians 

who were more likely to prescribe opioids and adopting lucrative bonus structures to 

incentivize sales representatives (Van Zee, 2009). 

The successful advocacy efforts by the American Pain Society and Purdue 

Pharma, as well as the approval of OxyContin led to a substantial increase in opioid 

prescribing. From 1997 to 2002, OxyContin prescriptions for non-cancer pain grew from 

670,000 to 6.2 million, while total opioid prescriptions increased by 45 million (Jones et 

al., 2017; Rummans et al., 2018) 

This increase in opioid prescriptions was followed by a rise in nonmedical opioid 

use, with the number of new nonmedical users increasing over 150% from 1995 to 2002. 

OxyContin became a popular recreational substance, as pills could easily be manipulated 

to access the entire store of the active ingredient, delivering a more powerful high for 

users. Combined with the growth in prescription users, consumption of hydrocodone 

more than doubled and consumption of oxycodone (the active ingredient in OxyContin), 

increased by nearly 500% from 1999 to 2011 (Kolodny et al., 2015). The opioid overdose 

death rate correlated with the increases in prescriptions and consumption, rising 127% 

from 2000 to 2010 (CDC, 2020).  

The second wave of the opioid crisis began in 2010 with the rise in heroin use. 

The CDC estimates that from 2002 to 2013, rates of heroin addiction more than doubled. 

The increase in addiction also corresponded to an increase in overdose deaths. From 2010 
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to 2015, overdose deaths from heroin quadrupled. During the same time period, overdose 

deaths from all opioids increased 53% (CDC, 2020).  

Multiple studies have suggested that the second wave was the result of Purdue 

Pharma’s reformulation of OxyContin in 2010. In response to the rise in misuse, Purdue 

Pharma reformulated OxyContin in 2010, preventing users from abusing the drug. As a 

cheaper and often more available alternative to prescription opioids, many opioid users 

switched to heroin (Evans et al., 2018). A 2013 study estimated that approximately 80% 

of heroin users started with prescription opioids (Muhuri et al., 2013).  

The third wave of the opioid crisis began in 2013 with the rise in overdose deaths 

from synthetic opioids. Fentanyl, the most common synthetic opioid, is estimated to be 

25 to 50 times more powerful than heroin, while also considerably cheaper (DEA, 2020). 

The high potency and low price of fentanyl has led trafficking organizations to “extend” 

heroin with fentanyl, or sell fentanyl combined with other adulterants such as caffeine, 

procaine, and lidocaine. With low wholesale prices and the ability to dilute without 

compromising quality, distributors are able to greatly increase profits. These advantages 

led to sharp increases in the availability of synthetic opioids beginning in 2015. As a 

highly lethal substance with varying degrees of potency, fentanyl use is associated with 

higher mortality rates than prescription opioids or heroin, as users may be unaware that 

the opioids that they are consuming contain fentanyl or underestimate the potency of a 

drug mixture (Kolodny, 2015). From 2013 to 2019, overdose deaths from all opioids 

nearly doubled, with overdose deaths from synthetic opioids increasing nearly 11-fold 

(CDC, 2020).   
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2.2 Policy Response to the Opioid Epidemic 

During the first and second waves of the opioid epidemic, policymakers responded with 

actions aiming to limit overprescribing practices. Several states implemented opioid 

prescribing limits, prescription drug monitoring programs (PDMPs), and opioid related 

training for medical providers (OIG, 2018). By 2012, only 7 states did not have an 

operationalized PDMP, and by 2018, the majority of states enacted laws limiting the 

number of opioids prescribed (NCSL, 2019; PDAPS, 2017). Multiple studies found that 

these policies were associated with reductions in opioid prescriptions in the states that 

implemented them (Lowenstein et al., 2019; Bao et al., 2016). Nationally, opioid 

prescriptions decreased by 39% from 2012 to 2019 (CDC, 2021). While the number of 

opioids prescribed was successfully reduced, its effect on the opioid epidemic has been 

stymied by the increased availability of illicit opioids.  

           More recently, policymakers have focused on improving access to treatment of 

OUD. These efforts seek to remove barriers to medication-assisted treatment (MAT), the 

gold-standard of opioid treatment. MAT is the use of medications, in combination with 

counseling and behavioral therapies, to provide treatment of opioid use disorders. There 

are three drugs that have been approved by the FDA for the use of MAT. Buprenorphine 

and methadone are two agonist treatments. These drugs activate certain receptors in the 

brain, which relieves withdrawal symptoms and prevents cravings. Naltrexone is an 

opioid antagonist treatment, which blocks opioids by attaching to the opioid receptors, 

reducing cravings and preventing relapse (SAMHSA, 2021).   

MAT has been demonstrated to reduce opioid dependency and mortality in 

several randomized control trials (Ma et al., 2018; Mattick et al., 2009). Despite its 
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effectiveness, patients face several barriers to treatment including inadequate insurance 

coverage, limited behavioral health workforce and a lack perceived need for treatment 

(Hinde et al., 2017). In 2017, the National Survey on Drug Use and Health estimated that 

only 19.3% of people received treatment for SUD of those who needed it (SAMSHA, 

2018).  

To address the coverage gap, states implemented policies to reduce barriers to 

MAT. Several states expanded Medicaid coverage of MAT, with the number of states 

covering methadone increasing from 31 to 42 from 2011 to 2018. During the same time 

period, policymakers reduced other coverage barriers, as the number of states requiring 

prior authorization for buprenorphine decreased from 48 to 31 (SAMHSA, 2014; 

SAMHSA, 2018).  

In addition to Medicaid coverage reforms, states also expanded their capacity to 

deliver MAT services. These efforts include licensing reforms that authorize existing 

providers to deliver MAT, as well as simplifying the licensing process for non-

prescribing support professionals, to expand the SUD workforce (Hinde et al., 2017). 

States have also used federal grants to invest in their SUD infrastructure to better 

coordinate MAT delivery (Hoagland et al., 2019). 

2.3 The IMD Exclusion 

Federal law prohibits payment by state Medicaid programs to institutions for mental 

disease (IMD) for services provided to individuals aged 21 - 64. Though the definition of 

IMD has been modified since the initial prohibition, an IMD is currently defined as a 

residential treatment facility with seventeen or more beds that specializes in providing 

care for psychiatric and SUD services (Miller and Sandoe, 2019). While states can still 
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offer coverage for services in these settings, they would lose federal financial 

participation, placing the entire financial burden on the state (CRS, 2019)  

The prohibition on federal payments to IMDs was first established in the 1950 

Social Security Amendments (SSA, 1950). This policy was continued in 1965 when 

Medicaid was first enacted. The intent of the policy was twofold. First, it aimed to 

encourage a transition to more community-based mental health care. The enactment of 

Medicaid came two years after President Kennedy signed the Community Mental Health 

Act of 1963, which aimed to reduce the institutionalized population by 50% within the 

decade (Erickson, 2021). Second, the IMD exclusion sought to prevent states from 

shifting the costs of residential mental health care, which had historically been paid for 

by state and local governments, to the Medicaid program (Miller and Sandoe, 2019).  

As the opioid epidemic escalated, some advocates and policymakers have argued 

that the IMD exclusion is a barrier to OUD treatment for Medicaid beneficiaries. Several 

studies have found that some opioid users may benefit more from residential treatment 

compared to outpatient programs, suggesting that residential treatment is an important 

treatment modality for OUD (Morse and MacMaster, 2015; Schuman-Olivier et al. 

(2014); Stahler et al., 2016). Advocates have also argued that the IMD exclusion has 

resulted in a shortage of residential mental health and SUD capacity. A 2015 survey by 

the National Association of State Mental Health Program Directors found that over 75% 

of states experienced shortages of psychiatric and SUD hospital beds (Glickman and 

Sisti, 2018). The lack of residential capacity may also be reflected in the increase in 

emergency department (ED) utilization for SUD. From 2006 to 2013, ED visits per capita 

related to SUD increased 37 percent (Weiss et al., 2016).  
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2.4 The 1115 IMD SUD Waiver 

The Medicaid program is jointly funded by the federal government and states and 

administered by states. States have considerable flexibility in designing and managing 

their Medicaid programs (Commonwealth Fund, 2018).  

Section 1115 of the Social Security Act provides one flexibility, allowing states to 

waive federal Medicaid guidelines to pilot and evaluate innovative approaches to 

providing coverage and delivering services to beneficiaries. States must seek approval 

from the CMS to obtain an 1115 waiver. As of October 2021, 37 states have at least one 

approved 1115 waiver in effect (KFF, 2021). States use 1115 waivers to implement a 

variety of changes to traditional Medicaid, including restricting or covering certain 

benefits, expanding eligibility and piloting new reimbursement models (GAO, 2018). 

In July 2015, CMS issued new guidance, detailing an opportunity for section 1115 

demonstration projects to test Medicaid coverage of a continuum of care for SUD, 

including services delivered in IMDs. In their guidance, CMS noted that approval of the 

IMD waiver is contingent on providing coverage of community-based SUD treatment. In 

addition, the guidance limited services provided by IMDs to 15-30 days, depending on 

the beneficiary’s acuity level (CMS, 2015).  

In November 2017, CMS updated their 2015 guidance, by removing explicit day 

limits and instead requiring waiver states to maintain a statewide average length of stay in 

IMDs of less than 30 days. In addition, the 2017 guidance required residential treatment 

providers, including IMDs, to offer MAT (CMS, 2017).  

After the initial 2015 guidance, adoption of the IMD waiver was modest. Through 

2017, seven states had an approved demonstration: California, Maryland, New Jersey, 
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Utah, Virginia, Massachusetts, and Vermont (Maclean et al., 2021). Following the 2017 

guidance, several more states adopted waivers, and as of May 2021, 32 states have 

implemented an 1115 waiver for the IMD exclusion (CMS, 2021) (Table 1). 

Given the long-standing policy of the IMD exclusion, and the recent adoption of a 

waiver of this policy by most states, there is considerable interest in understanding how 

IMD waivers have affected OUD treatment outcomes. 
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Table 1. States that Adopted Institution for Mental Disease (IMD) Waivers as of 
May 2021 
 IMD Waiver Adopting States (31 states + 

DC) 
Non IMD Waiver Adopting States (18 
states) 

California 
Indiana 
Kentucky 
Louisiana  
Maryland 
New Jersey 
Utah 
Virginia  
Alaska 
Delaware 
Illinois 
Michigan 
Minnesota 
Nebraska 
New Hampshire  
North Carolina 
Ohio 
Pennsylvania 
Rhode Island 
Wisconsin 
District of Columbia 
Vermont 
Massachusetts 
Washington 
West Virginia 
Kansas 
Oklahoma 
New Mexico 
Colorado 
Maine 
Idaho 
Oregon 

Alabama 
Arizona 
New York 
North Dakota 
South Dakota 
Montana 
Wyoming 
Nevada 
Iowa 
Missouri 
Arkansas 
Texas  
Hawaii 
Tennessee 
Connecticut 
Florida 
Georgia 
Mississippi 
South Carolina 

Notes: List current as of May 2021. Source: (CMS, 2021) 

 
 

CHAPTER 3. Literature Review 
 

To date, there is limited literature on the impact of IMD waivers on OUD outcomes. 

Maclean et al. published the first national peer reviewed study evaluating the impact of 

IMD waivers. In addition, some individual states that were early adopters of the waiver 

have published evaluations of their state demonstrations. 
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The associations between Medicaid and OUD treatment outcomes have been 

documented extensively. Several of these analyses explore relationships between 

Medicaid and particular treatment settings and discuss the implications of the IMD 

exclusion in their findings.  

3.1 IMD Waivers Impact on Payments for Substance Use Treatment Facilities 

Maclean et al. (2021) used data from the 2010–2018 National Survey of Substance Abuse 

Treatment Services (N-SSATS) to examine the effects of IMD waivers on the delivery of 

SUD treatment. They found that residential treatment facilities acceptance of Medicaid 

increased by 6 percentage points in waiver states relative to nonwaiver states in the first 

year of the demonstration and 11 percentage points in the second year of the 

demonstration. They also observed that residential facilities’ acceptance of private 

insurance increased by 8 percentage points in states that implemented an IMD waiver 

relative to non-waiver adopting states (Maclean et al., 2021).   

Maclean et al.’s analysis also reported that the increased acceptance of Medicaid 

did not translate to statistically significant increases in facilities providing MAT, relative 

to non-waiver states. However, there was a significant increase in the provision of MAT 

in outpatient settings. This finding may reflect the community-based investments 

required by CMS in their 2017 guidance regarding IMD waivers (Maclean et al., 2021).  

3.2 Virginia Evaluation 

A study by Cunningham et al. examined the effects of Virginia’s IMD waiver. CMS 

approved Virginia’s Addiction and Recovery Treatment Services (ARTS) waiver in 

December 2016. In addition to waiving the IMD exclusion, the demonstration increased 

reimbursement rates for SUD treatment, added peer support services, required all 
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Medicaid managed care organizations to invest in SUD care coordinators, and enhanced 

provider training and education. Virginia’s Medicaid agency implemented the 

demonstration in April 2017 (Cunningham et al., 2021).  

Cunningham et al. (2021) reported that the number of Medicaid providers 

providing residential treatment increased from 4 to 106 in 2020. The expansion of 

Medicaid-accepting providers translated to an increase in residential treatment services, 

with the number of Medicaid beneficiaries receiving treatment in a residential facility 

rising 170% from 2017 to 2018. Their analysis also observed that the number of members 

receiving MAT increased 95% from 2016 to 2018. However, they did not analyze the site 

of care in which MAT was delivered.  

3.3 California Evaluation 

In 2015, CMS approved California’s Drug Medi-Cal Organized Delivery System 

demonstration. In addition to allowing for SUD services at IMDs, California’s 

demonstration added enhanced SUD community-based services in the participating 

counties, including case management, withdrawal management, recovery services and 

physician consultation. 

California’s Medicaid program (Medi-Cal) has been transitioning to a managed-

care like model, where the state contracts with managed care organizations (MCOs) that 

administer Medicaid for a pre-established cost. In 2021, 83 percent of Medi-Cal 

recipients received coverage through county-level MCOs. As a result, the benefits offered 

by the program can vary in each county. As of July 1st, 2020, 53.4 percent of Medi-Cal’s 

MCOs have implemented the IMD waiver (Urada et al., 2021).  
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Urada et al. (2021) evaluated California’s demonstration, comparing counties that 

implemented the IMD waiver versus those that did not. Overall, the average total 

number of unique patients treated for SUD per month increased 7.4 percent following 

implementation of the waiver. By comparison, non-waiver counties had a 4.1 percent 

reduction in patients over the same timeframe. The study found that the disparity in 

treatment rates could be attributed to a 25-50 percent increase in residential admissions 

in waiver counties.  

Urada et al. (2021) also observed that IMD waiver adoption was associated with 

modest increases in access to MAT. The first wave of counties that implemented the IMD 

waiver experienced a 1.6 percentage point increase in access to MAT for patients in 

treatment for OUD. The second wave of counties that implemented the waiver 

experienced a 4.5 percentage point increase. In comparison, counties that did not 

implement the waiver experienced a 0.3 percentage point decrease.  

3.4 Other Studies on Medicaid and OUD Treatment 

Although research specific to the effect of IMD waivers on OUD treatment outcomes is 

sparse, there is extensive literature exploring associations between Medicaid and OUD 

treatment outcomes. Many studies have specifically examined associations between 

Medicaid and residential OUD treatment services and discuss their findings in the context 

of the IMD exclusion.  

Several studies have examined the effect of the Affordable Care Act’s Medicaid 

expansion on OUD utilization changes in states. Using TEDS-A data from 2007 to 2016, 

Meinhofer and Witman (2018) compare OUD treatment utilization rates in states that 

expanded Medicaid to those that did not. Their analysis found that admissions to 
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outpatient settings increased substantially, while admissions for services in residential or 

inpatient settings were unchanged. This difference may be explained by the effect of the 

IMD exclusion limiting residential treatment utilization for Medicaid patients. This 

finding was supported by Soloner and Maclean’s 2020 study, which determined that 

states that expanded Medicaid experienced a larger increase in admissions among 

patients who received care in intensive outpatient settings (138.6 percent over baseline) 

compared to patients who received care in residential treatment settings (39.6% percent 

over baseline).   

Researchers have also examined the effects of Medicaid on treatment completion. 

Using TEDS-D data from 2010, Mutter et al. (2015) examined various socioeconomic 

factors associated with completing treatment in residential facilities. Their analysis found 

that when controlling for age, race, employment status and living arrangement, Medicaid 

coverage had an indistinguishable association from being uninsured on treatment 

completion. Mutter et al. note that this result may reflect limitations in the benefits 

offered by Medicaid programs, including residential treatment as a result of the IMD 

exclusion. Importantly, this study examined data prior to the Affordable Care Act’s 

provision requiring Medicaid to cover mental health and SUD services took effect. These 

policy changes may have also impacted the association between Medicaid and treatment 

completion.  

Andrews et al. (2018) examined the relationship of restrictions on Medicaid 

benefits for SUD treatment to Medicaid acceptance among SUD treatment programs. The 

authors found that addiction treatment programs offering residential services were less 

likely to accept Medicaid, when controlling for other facility characteristics.  
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Another study examined the disparities in coverage and benefits in state Medicaid 

programs. Grogan et al. (2019) collected survey information on each state Medicaid 

program’s benefits and compared state coverage decisions against the American Society 

of Addiction Medicine’s (ASAM) clinical guidelines for SUD services. Their analysis 

found that residential treatment was the most restricted treatment setting, with more than 

80 percent of states requiring prior authorization, co-payments, annual maximum limits, 

or a combination of these tools. In their conclusion, the authors hypothesize that these 

findings may be the result of states limiting coverage of residential services due to the 

IMD exclusion.  

 

CHAPTER 4. Conceptual Framework 
 

Since 1991, the American Society of Addiction Medicine (ASAM) has published the 

ASAM Criteria, a comprehensive set of clinical guidelines for SUD, which establishes 

standardized levels of care from outpatient treatment to intensive inpatient services based 

on the acuity of the patient. The ASAM criteria has been embraced by clinicians, health 

insurers, and CMS for designing and evaluating systems of care for SUD. There is 

extensive clinical consensus supporting the ASAM criteria’s recommendations and the 

importance of offering continuum of care to treat the varying levels of SUD acuity 

(Grogan et al., 2016).   

Previous literature has established that Medicaid beneficiaries have historically 

had limited coverage of residential treatment for OUD (Grogan et al., 2019). Additional 

studies have found that Medicaid beneficiaries are less likely to receive OUD care in 

residential settings, and that residential treatment providers were less likely to accept 
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patients with Medicaid as their primary insurer (Meinhofer and Witman, 2018; Andrews 

et al., 2018). These findings likely reflect the effects of the IMD exclusion, and the 

associated state Medicaid coverage decisions.  

         IMD waivers have provided states with an opportunity to circumvent the IMD 

exclusion, allowing Medicaid to pay for residential OUD services at IMDs. Using the 

Treatment Episode Data Set - Discharges (TEDS-D) from the Substance Abuse and 

Mental Health Services Administration (SAMHSA), this thesis examines associations 

between IMD waiver adoption and OUD treatment outcomes.  

         Given that IMD waivers allow state Medicaid programs to reimburse IMDs, this 

thesis anticipates that utilization of residential services for patients with Medicaid as their 

primary insurer will increase in states that adopted the IMD waiver, relative to states that 

did not adopt the IMD waiver. In addition, this thesis expects that residential patients 

with Medicaid in states that adopted the policy will be more likely to receive MAT as 

well as more likely to complete treatment, relative to non-waiver states.  

 

CHAPTER 5. Data and Methods 
 

5.1 Data 

The Treatment Episode Data Set (TEDS) is compiled by the Substance Abuse and Mental 

Health Services Administration (SAMHSA), a branch of the United States Department of 

Health and Human Services. TEDS is comprised of two components: TEDS-Admissions 

(TEDS-A) and TEDS-Discharges (TEDS-D). TEDS-A includes demographic, 

socioeconomic, clinical, and treatment data. TEDS-D includes the same information as 

the TEDS-A component, as well as discharge information, such as the type of service 
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provided, length of stay, and the reason for discharge. The unit of analysis in TEDS is a 

treatment episode in a state licensed or certified SUD treatment center. Importantly, an 

observation does not represent an individual patient, but rather one episode of care. Data 

is collected annually from states’ administrative records, before it is converted into a 

standardized format across states. 

TEDS is not a comprehensive file of all treatment episodes in the United States. 

Data is not included from prevention programs or crisis interventions such as hospital 

emergency departments. TEDS also does not include information from providers 

operated by federal agencies, including the Department of Veterans Affairs or the Bureau 

of Prisons.  

Since TEDS is a compilation of facility data from state administrative systems, 

the scope of the data collected varies due to differences in state provider licensure laws. 

For example, individual practitioners may be licensed in certain states while unlicensed 

in others, affecting whether treatment episodes are reported from these providers. The 

scope of data may also vary in each state due to differences in the data collection 

practices of state SUD agencies. Some states may collect data from treatment in 

correctional facilities, while others do not. The scope of data collection and differences in 

state collection systems impose limitations on the data set. Despite this, TEDS still 

provides a powerful, large national sample of SUD treatment in the United States.  

This thesis uses TEDS-D data from years 2013 to 2019, during which 

approximately 11 million discharges were observed. Certain states did not publish 

information for particular years and were omitted from the analysis. These states include 

Florida, Georgia, Kansas, Mississippi, New Mexico, Oregon, South Carolina, 
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Washington and West Virginia. In addition, Vermont and Massachusetts were omitted 

from the analysis, as these states had preexisting agreements with the federal government, 

allowing them to waive the IMD exclusion prior to 2015.  

Since this thesis focuses on OUD, discharges were only included in the analysis if 

opioids were flagged as the primary, secondary, or tertiary substance of abuse for the 

patient at the time of admission. As a result, approximately 3.58 million discharges from 

39 states and the District of Columbia remained in the sample.  

5.2 Measures 

5.2.1 Dependent Variables 

This thesis uses several dependent variables to evaluate the effects of IMD waivers. The 

first variable, ‘residential treatment’, is a dichotomous variable noting whether a patient 

received treatment in a residential facility. This variable was constructed from a 

categorical variable in the TEDS-D data set that records the type of facility a patient 

attended.  

The second key dependent variable used by this thesis is a dichotomous variable 

indicating whether a patient received medication assisted treatment (MAT). MAT is the 

use of medication in combination with counseling therapies for the treatment of SUD. 

Finally, the last key dependent variable analyzed was treatment completion. This 

is a dichotomous variable indicating whether the patient completed treatment. The 

variable was constructed from a categorical variable in the TEDS-D data set, which 

records the reason for a patient’s discharge.   
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5.2.2 Independent Variables 

The key independent variable in this thesis is whether a state adopted an IMD waiver. 

This thesis uses TEDS-D data from 2013-2019. Accordingly, states that adopted an IMD 

waiver after 2019, were considered non-waiver states. In the sample of 39 states and the 

District of Columbia, 20 states and the District of Columbia were designated as waiver 

states, with the remaining 19 states designated as non-waiver states (Table 2). 

 

Table 2. Institution for Mental Disease (IMD) Waiver Adopting States in Sample 
 IMD Waiver Adopting States (20 states + 

DC) 
Non-IMD Waiver Adopting States (19 
states) 

California 
Indiana 
Kentucky 
Louisiana  
Maryland 
New Jersey 
Utah 
Virginia  
Alaska 
Delaware 
Illinois 
Michigan 
Minnesota 
Nebraska 
New Hampshire  
North Carolina 
Ohio 
Pennsylvania 
Rhode Island 
Wisconsin 
District of Columbia 

Alabama 
Arizona 
New York 
North Dakota 
South Dakota 
Montana 
Wyoming 
Nevada 
Iowa 
Missouri 
Arkansas 
Texas  
Hawaii 
Tennessee 
Connecticut 
Colorado 
Maine 
Idaho 
Oklahoma 

Source: (CMS, 2021) 
 

          This thesis uses several discharge-level control measures to account for 

demographic and socioeconomic differences in states. These measures include race, 

ethnicity, gender, employment status, homelessness, and the type of medical insurance.  
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Race was simplified from nine categories into five. Alaskan Native was combined 

with American Indian, while Asian, Asian/Pacific Islander, and Native Hawaiian were 

combined into a consolidated Asian category. In addition, the categories of other single 

race and two or more races were merged into a consolidated ‘Other’ category.  

Age categories were also merged due to the large number of categories available 

in the TEDS-D data set. Four categories were created: under 18, ages 18-24, ages 25-54, 

and 55 or older.  

Homelessness is a dichotomous measure, which indicates if a patient is homeless 

or not. This measure was created by simplifying a categorical variable that assessed a 

patient’s living arrangement. The categories of dependent living arrangement and 

independent living arrangement were combined to create a ‘not homeless’ category. 

Employment status was another independent variable examined. This thesis 

combined the categories of full-time and part-time employment into a single employed 

category, leaving three categories: employed, unemployed, and not in the labor force.  

          This thesis considers two insurance related variables. The first, primary insurance, 

specifies the primary insurer of the patient recorded at admission, and includes five 

categories: private insurance, Medicaid, Medicare, no insurance, and missing if the 

variable was not recorded. The second measure, primary payment source, identifies the 

primary source of payment to the facility anticipated at the time of admission. Patients 

with Medicaid as their primary insurer may still be admitted to residential facilities. 

However, due to the IMD exclusion, facilities do not anticipate receiving payment from 

Medicaid. The use of these two variables in this thesis serves to explore this tension that 

could occur as a result of the IMD exclusion. 
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5.3 Empirical Strategy 
 
5.3.1 Event Study 
 
Since there are several factors that are plausibly related to both the outcomes measured in 

this thesis and whether a state adopted the IMD waiver, a more sophisticated 

identification strategy is needed to analyze these relationships. This thesis uses an 

empirical approach similar to a difference-in-differences (DD) analysis to compare the 

outcomes of patients in states that adopted the IMD waiver to patients in states that did 

not, before and after adoption of the waiver. The identifying assumption of DD models is 

the parallel trends assumption, which specifies that the difference in the outcomes 

between states that adopted the IMD waiver and states that did not would have remained 

approximately the same, had the waiver not been implemented.  

          Traditional DD models postulate two periods, pre-treatment and post treatment. 

Event study specifications expands upon the DD framework by estimating the effect of 

the policy in multiple time-periods, relative to policy implementation. The use of event 

studies offers three advantages. 1) It allows for comparisons when there is variation in 

policy implementation timing, 2) It provides an estimation of dynamic policy effects, and 

3) it allows for a comparison of pre-policy dynamics that may provide some evidence of 

parallel trends.  

          The model specified below compares residential treatment outcomes in states that 

implemented the IMD waiver to states that did not implement the waiver. More 

specifically, we estimated the following model: 

𝑌! = 𝛼 +	 & 𝛾"(𝐿𝑎𝑔	𝑞)
#$

%&#'

+&𝛽(	(𝐿𝑒𝑎𝑑		𝑚)
)

%&*

+ 𝜇+ +	𝜆, +	𝜒!, + 𝜖!+, 
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         where Y is the set of outcome measures (1) if a patient is treated in a residential 

facility, (2) if a patient in a residential facility received MAT, and (3) if a patient in a 

residential facility completed treatment. We estimated our model for each outcome 

separately.  

           Each lead (m) and lag (q) are binary variables indicating the number of years away 

a discharge occurred relative to IMD waiver adoption. For example, if a patient was 

discharged in 2018 from a state that adopted the waiver in 2017, the +1 lead would be 

coded a 1. If another patient in the same state were discharged in 2015, the -2 lag would 

be coded a 1. Patients in states that did not adopt the IMD waiver are coded a 0 for all 

leads and lags. In this model, the -1 lag is the omitted category.  

          βm is the estimated effect of lead m, measuring post-treatment effects. γq is the 

estimated effect of lag q, measuring pre-treatment trends.  

          λt represents year fixed effects, controlling for time-varying factors that were 

consistent across states in a given year. μs represents state fixed effects, controlling for 

time-invariant factors in each state in the sample. χit represents several discharge-level 

covariates including homelessness, race, ethnicity, gender, and age. Finally, εist is the 

error term.  

          Since the IMD exclusion only applies to patients on Medicaid between ages 18 and 

65, the event study analysis is restricted to patients over 18 years old with Medicaid as 

their primary insurer. This analysis is also restricted to a subsample of states. States that 

implemented the IMD waiver in 2017 and 2018 serve as the treatment group, while states 

that did not implement the IMD waiver within the time frame of the data set are used as 

control states. States that implemented the IMD waiver in 2019 were excluded from the 
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analysis. The one state that implemented the IMD waiver in 2016, California, is also 

excluded from the analysis, as the state does not collect insurance information. Table 3 

identifies which states are utilized as treatment and control states in regressions 1, 2 and 

3.  

Table 3. Event Study Subsample 
 IMD Waiver Adopting States (11 

states) 
Non-IMD Waiver Adopting States (19 
states) 

 Indiana 
Kentucky 
Louisiana  
Maryland 
New Jersey 
Utah 
Virginia  
Illinois 
New Hampshire  
Pennsylvania 
Wisconsin 
 

Alabama 
Arizona 
New York 
North Dakota 
South Dakota 
Montana 
Wyoming 
Nevada 
Iowa 
Missouri 
Arkansas 
Texas  
Hawaii 
Tennessee 
Connecticut 
Colorado 
Maine 
Idaho 
Oklahoma 

Source: (CMS, 2021) 
 

5.3.2 Triple Differences 

As an alternative identification strategy, this thesis uses a triple differences (DDD) 

framework. DDD expands upon DD by utilizing a second control that is located in policy 

adopting states but is not itself subject to the policy.   

          One concern of DD models is that time-varying confounders that are omitted from 

the model could affect treatment and control groups differently. If this omitted variable 

affects the outcome, it will bias the DD estimate. DDD resolves this threat by employing 
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a second control that would be subject to a potential time-varying confounder but is not 

itself treated by the policy.  

          Comparing the outcomes between treated observations in treatment states and the 

would be treated observations in control states yields the effect of the policy change as 

well as the time-varying confounder. The comparison of the untreated observations in 

treatment states and the untreated (and would not be treated) in control states measures 

the effect of the time-varying confounder, but not the policy. Subtracting these two 

estimates produces the treatment effect free of bias from the time-varying confounder 

(Wing et al., 2018).  

         The model specified below uses patients with private insurance as a second within 

state control. If states that adopted the IMD waiver experienced a shock that influences 

residential utilization, it would be reasonable to assume that this change would affect all 

patients, regardless of their type of insurer. More specifically, we estimated the following 

model:  

𝑌	 = 	𝛼 +	𝛽!(𝐼𝑀𝐷	𝑠𝑡𝑎𝑡𝑒) +	𝛽"(𝑃𝑜𝑠𝑡	𝑝𝑒𝑟𝑖𝑜𝑑) +	𝛽#(𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑) +	𝛽$(𝐼𝑀𝐷	𝑠𝑡𝑎𝑡𝑒

∗ 𝑃𝑜𝑠𝑡	𝑝𝑒𝑟𝑖𝑜𝑑) + 𝛽%(𝐼𝑀𝐷	𝑠𝑡𝑎𝑡𝑒 ∗ 𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑 + 𝛽&(𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑 ∗ 𝑃𝑜𝑠𝑡	𝑝𝑒𝑟𝑖𝑜𝑑)

+ 𝛽'(𝐼𝑀𝐷	𝑠𝑡𝑎𝑡𝑒 ∗ 𝑃𝑜𝑠𝑡	𝑝𝑒𝑟𝑖𝑜𝑑 ∗ 𝑀𝑒𝑑𝑖𝑐𝑎𝑖𝑑) 	+ 𝜇( +	𝜆) +	𝜒*) + 𝜖*() 

 

          where Y is the outcome, a binary variable indicating if a patient was treated in a 

residential setting. 

         ‘IMD state’ indicates if a state adopted the IMD waiver. ‘Post period’ indicates if 

the discharge occurred after 2017 in the 2017 cohort study, and after 2018 in the 2018 

cohort study. ‘Medicaid’ indicates if a patient had Medicaid as their primary insurer.  



 26 

          λt represents year fixed effects, controlling for time-varying factors that were 

consistent across states in a given year. μs represents state fixed effects, controlling for 

time-invariant factors in a particular state in the sample. χit represents several patient-level 

covariates including homelessness, race, ethnicity, gender, and age. Finally, εist is the 

error term.  

          The DDD model was estimated twice with different treatment groups. One 

regression analyzes states that adopted the IMD waiver in 2017, while a second 

regression analyzes states that adopted the IMD waiver in 2018. Both treatment groups 

were compared to a control group of 20 states that had not adopted the IMD waiver as of 

2019. Both analyses were restricted to patients over 18 years old with Medicaid as their 

primary insurer. Table 4 specifies which states were included in each regression.  

          Unlike the event study, the DDD model utilizes two periods, before treatment and 

after. States implemented the waivers incongruously throughout the year. Since the 

TEDS-D dataset does not distinguish the month of a discharge, it is impossible to 

determine if discharges that occurred in the implementation year happened before or after 

the waiver was in effect. To avoid categorizing discharges that occurred prior to 

implementation incorrectly, this model omits the implementation year entirely. In the 

2017 cohort model, observations in 2017 are omitted, with observations occurring from 

2013 to 2016 designated as pre-waiver, and observations occurring in 2018 and 2019 

designated as post-waiver. In the 2018 cohort model, observations in 2018 are omitted, 

with observations occurring from 2013 to 2017 designated as pre-waiver, and 

observations occurring in 2019 designated as post-waiver. Table 4 illustrates which years 

are specified as pre-waiver and post-waiver in each regression.  
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Table 4. Triple Differences Subsamples 

   2017 Cohort Subsample 2018 Cohort Subsample 

 Year     

 2013  

Pre-Waiver 
  
  

 
 
Pre-Waiver 
  
  

 2014  
 2015  
 2016  
 2017  Implementation year - Omitted 

 2018  Post Waiver 
  

Implementation year - Omitted 

 2019  Post Waiver 

         
Treatment 
States 

 
Maryland, New Jersey, Virginia, 
Utah 

Illinois, Indiana, Kentucky, Louisiana, 
New Hampshire, Pennsylvania, 
Wisconsin 

Control 
States 

  Alabama, Arizona, Arkansas, 
Colorado, Connecticut, Hawaii, 
Idaho, Iowa, Maine, Minnesota, 
Missouri, Nebraska, Nevada, New 
York, North Dakota, Oklahoma, 
South Dakota, Tennessee, Texas, 
Wyoming 

Alabama, Arizona, Arkansas, 
Colorado, Connecticut, Hawaii, Idaho, 
Iowa, Maine, Minnesota, Missouri, 
Nebraska, Nevada, New York, North 
Dakota, Oklahoma, South Dakota, 
Tennessee, Texas, Wyoming 

Source: (CMS, 2021) 

 
 
 

CHAPTER 6. Results 
 

6.1 Descriptive Results 

Tables 5, 6, and 7 compare descriptive characteristics for states that adopted the IMD 

waiver versus states that did not, across two time periods. The first time period is from 

2013 to 2015, prior to waiver adoption. The second time period is from 2016 to 2019, 

when waivers began taking effect. Importantly, these tables do not reflect the exact time 

in which waivers took effect, as several states in the IMD group did not receive approval 

for their waiver until 2019. As a result, the tables do not perfectly represent statistics 
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from the exact pre and post waiver adoption periods. Instead, these tables illustrate broad 

trends to compare states that adopted IMD waivers to states that did not.  

Table 5 compares the demographic profiles of waiver-adopting states to non-

waiver adopting states. From 2013 to 2015, a greater proportion of patients in waiver 

states were between the ages of 18 and 25. However, this disparity disappeared in the 

second time period, as there were no considerable age distribution differences between 

waiver adopting states and non-waiver adopting states. From the first to second time 

periods, both samples for waiver adopting states and non-waiver adopting states 

experienced an increased proportion of the number of patients aged 25 to 54, as well as 

patients over the age of 55.  

Males comprised a larger proportion of patients in both waiver adopting states and 

non-waiver adopting states. Waiver adopting states had a greater proportion of female 

patients, with females comprising 41% of discharges compared to 34.3% in non-waiver 

adopting states. This difference was consistent across both time periods.  

The racial demographics of patients were also similar among waiver adopting 

states and non-waiver adopting states. In the first time period, waiver adopting states had 

a slightly higher proportion of Caucasian patients compared to non-waiver adopting 

states, while non-waiver adopting states had a higher proportion of patients with race 

reported as “other”. Both waiver adopting and non-waiver adopting states experienced 

decreases in the proportion of patients that were Caucasian from the first to the second 

time period. 
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Table 5. Demographic Profile of Patients with Opioid Use Disorder: States that 
Adopted Institution for Mental Disease (IMD) Waivers vs. Others 
      2013 - 2015 2016 - 2019 

      

Non-Waiver 
Adopting 

States 

Waiver 
Adopting 

States 

Non-Waiver 
Adopting 

States 

Waiver 
Adopting 

States 
        (%)     (%)   (%)     (%) 
 Age            
  Under 18  1.4   0.9   0.7   0.3 
  18-24  26.8   38.7   32.8   32.4 
  25-54  51.1   50.2   56.5   58.2 
  Over 55  5.8   5.9   7.4   7.3 
  Missing  4.9   4.2   2.6   1.8 

        100.0     100.0   100.0     100.0 
 Sex            

  Male  65.7   59.0   65.2   59.3 
  Female  34.3   41.0   34.8   40.7 
  Missing  0.0   0.0   0   0 

        100.0     100.0   100.0     100.0 
 Race            

  Alaska Native/American Indian 1.7   1.0   1.9   0.9 
  Asian  0.7   0.7   0.9   0.7 
  Caucasian  72.1   78.3   70.5   77 
  Black  11.1   12.3   11.4   12.4 
  Other  13.5   6.8   13.3   7.8 
  Missing  1.0   1.0   2.1   1.2 

        100.0     100.0   100.0     100.0 
 Ethnicity            

  Not Hispanic  81.7   89.4   80.7   89.2 
  Hispanic  17.8   9.2   17.6   8.6 
  Missing  0.6   1.4   1.8   2.2 

        100.0     100.0   100.0     100.0 
  n (1000s of discharges)  663   718  951   1,256 
Notes: Results are based on data from the Substance Abuse and Mental Health Services 
Administration's (SAMHSA) TEDS-D files for years 2013-2019. Data does not include 
discharges from FL, GA, KS, MS, NM, OR, SC, WA, or WV due to incomplete data. Data 
also does not include discharges from MA and VT due to specific IMD exclusion arrangements 
with CMS in those states prior to 2015. Percentages may not add to 100% due to rounding. 

 

Table 6 describes the relevant socioeconomic characteristics of patients in the 

data set for both waiver adopting states and non-waiver adopting states. Non-waiver 

adopting states had a slightly higher proportion of patients with greater than a high school 

education than waiver adopting states. During the first time period, 27.7% of patients had 
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at least some college education compared to 22.2% of patients in non-waiver adopting 

states. Both samples for non-waiver adopting states and waiver adopting states had 

declines in the number of patients that had less than a high school degree from the first to 

second time period.  

A larger proportion of patients in waiver adopting states were unemployed than in 

non-waiver adopting states. In the first time period, 48.7% of patients were unemployed 

in waiver-adopting states versus 35.1% of patients in non-waiver adopting states. This 

gap widened in the second time period, with 49.5% of patients in waiver adopting states 

being unemployed, while the percentage of patients unemployed in non-waiver adopting 

states declined to 33%. Interestingly, there was a similar sized gap between waiver 

adopting states and non-waiver adopting states in the number of patients not in the labor 

force. During the first time period, 47.4% of patients in non-waiver adopting states were 

not in the labor force compared to 32.7% of patients in waiver adopting states. This gap 

was consistent in the second time period, with the percentage of patients not in the labor 

force decreasing by roughly two percentage points in both groups.  

Both samples for waiver adopting and non-waiver adopting states saw slight 

increases in the proportion of patients that were homeless. In waiver adopting states, the 

percentage of patients that were homeless increased from 11.1% to 13.3%, while in non-

waiver adopting states this percentage grew from 15.3% to 16.4%.  

A large proportion of the data set is missing health insurance information. Over 

70% of observations in non-waiver states and approximately half of observations in 

waiver states did not include information on the health insurance of patients. Of the 

observations that did contain insurance information, payer mix differed across groups. In 
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waiver-adopting states, the percentage of patients that did not have health insurance 

decreased substantially, from 23% to 10.7%. This percentage decreased in non-waiver 

adopting states as well, though by a much smaller margin.  

In the first time period, waiver adopting states had a higher percentage of patients 

with Medicaid compared to non-waiver adopting states. These proportions grew for both 

groups in the second time period, with the percentage of patients with Medicaid growing 

from 5.5% to 9.3% in non-waiver adopting states and from 15.5% to 26.9% in waiver 

adopting states. This change likely reflects the implementation of Medicaid expansion 

from the Affordable Care Act, which occurred in 2014. Similarly, the percentage of 

patients that had Medicaid as the primary payment source grew from the first to second 

time period. In non-waiver adopting states, this percentage grew from 3.8% of patients to 

8.6%, while in waiver adopting states this percentage increased from 13% to 26.2%. One 

notable trend that differed between waiver adopting and non-waiver adopting states was 

reimbursement from “other government payments”. In waiver adopting states, the 

percentage of patients that had “other government payments” as the primary payment 

source decreased from 23.6% in the first time period to 12.4% in the second time period. 

However, this percentage decreased only slightly in non-waiver adopting states. This 

contrast may reflect the impact of the IMD waiver. Due to the IMD exclusion, states may 

have previously used separate public funding sources to pay for residential services in 

IMDs for patients with Medicaid. Since the IMD waiver allows Medicaid to be the 

primary payor for these services, it is plausible that this change could lead to a reduction 

of reimbursement from other government sources. 
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Table 6. Socioeconomic Profile of Patients with Opioid Use Disorder: States that 
Adopted Institution for Mental Disease (IMD) Waivers vs. Others  
      2013 - 2015 2016 - 2019 

      
Non-Waiver 

Adopting 
States 

Waiver 
Adopting 

States 

Non-Waiver 
Adopting 

States 

Waiver 
Adopting 

States 
        (%)     (%)   (%)     (%) 
 Education            
  Less than High School  26.7   26.9  24.3   24.2 
  High School Degree  44.8   46.7  45.2   50.6 
  Some College  22.8   18.2  21.1   19.1 
  College or more  4.9   4.0  4.9   4.2 
  Missing  0.9   4.3  4.5   2.0 
       100.0     100.0   100.0     100.0 
 Employment Status           
  Employed  16.8   17.6  18.6   19.0 
  Unemployed  35.1   48.7  33   49.5 
  Not in Labor Force  47.4   32.7  45.1   29.9 
  Missing  0.7   1.0  3.5   1.7 
       100.0     100.0   100.0     100.0 
 Homelessness           
  Not homeless  83.7   86.8  78.7   84.0 
  Homeless  15.3   11.1  16.4   13.3 
  Missing  1.0   2.1  5.0   2.7 
       100.0     100.0   100.0     100.0 
 Primary Insurance           
  Private Insurance  2.7   6.5  2.3   3.3 
  Medicaid  5.5   15.5  9.3   26.9 
  Medicare  1.2   7.3  1.2   4.5 
  No Insurance  16.8   23  15.7   10.7 
  Missing  73.8   47.7  71.6   54.7 
       100.0     100.0   100.0     100.0 
 Primary Payment Source          
  Self-pay  2.4   3.6  2.1   1.9 
  Private Insurance  1.2   2.9  1.2   3.0 
  Medicare  0.1   0.3  0.3   0.4 
  Medicaid  3.8   13.0  8.6   26.2 
  Other Government Payments 9.8   23.6  8.0   12.4 
  No Charge  2.2   2.0  2.1   0.7 
  Other  2.2   2.8  2.2   2.0 
  Missing  78.3   51.8  75.4   53.4 
        100.0     100.0   100.0     100.0 
  n (1000s of discharges)  663   718  951   1,256 
Notes: Results are based on data from the Substance Abuse and Mental Health Services 
Administration's (SAMHSA) TEDS-D files for years 2013-2019. Data does not include 
discharges from FL, GA, KS, MS, NM, OR, SC, WA, or WV due to incomplete data. 
Data also does not include discharges from MA and VT due to specific IMD exclusion 
arrangements with CMS in those states prior to 2015. Percentages may not add to 100% 
due to rounding. 
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Table 7 compares clinical and treatment characteristics for waiver adopting and 

non-wavier adopting states across the two time periods. Non-waiver adopting states had a 

higher proportion of patients that completed treatment compared to waiver-adopting 

states. In the first time period, 44% of patients completed treatment in non-waiver 

adopting states compared to 28.6% in waiver adopting states. Interestingly, non-waiver 

adopting states experienced no notable changes in the proportions of patients discharged 

that completed treatment, did not complete treatment or were transferred to another 

facility. However, in waiver adopting states, the percentage of patients that were 

discharged without completing treatment decreased from 45% to 37.5%, while the 

percentage of patients who were transferred to another provider increased from 26.4% to 

38.2%. 

The delivery of MAT increased for both groups from the first to second time 

period. In waiver adopting states, this percentage increased from 25.4% to 30.7%, 

compared to an increase from 15.4% to 26.6% in non-waiver adopting states. 

The site of treatment was relatively consistent across both time periods. Notably, 

the percentage of patients receiving care in residential settings did not increase for waiver 

adopting states.   
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Table 7. Clinical Profile of Patients with Opioid Use Disorder: States that Adopted 
Institution for Mental Disease (IMD) Waivers vs. Others 
   2013-2015 2016-2019 
   Non-Waiver 

Adopting 
States 

Waiver 
Adopting 

States 

Non-Waiver 
Adopting 

States 

Waiver 
Adopting 

States 
    (%)   (%)  (%)   (%) 
 Completed treatment           
  Did not complete treatment 45.4   45.0  44.4   37.5 
  Completed treatment  44.0   28.6  44.7   24.3 
     Transferred to another facility 10.6   26.4  10.9   38.2 
    100.0   100.0  100.0   100.0 
 Received MAT           
  Did not receive MAT  84.3   69.8  73.2   63.7 
  Received MAT  15.4   25.4  26.6   30.7 
  Missing  0.3   4.8  0.2   5.6 
    100.0   100.0  100.0   100.0 
 Days waiting to enter treatment         
  0  21.0   42.6  20.3   39.0 
  1-7  3.3   19.6  2.7   16.8 
  8-14  1.2   5.3  0.8   3.4 
  15-30  1.1   3.7  0.8   2.2 
  31 or more  47.7   20.3  0.8   1.1 
  Missing  25.7   8.3  74.6   37.6 
    100.0   100.0  100.0   100.0 
 Length of treatment (days)          
  1-7  34.5   30.7  33.0   39.3 
  8-14  7.2   8.6  8.1   7.5 
  15-30  14.7   13.5  13.9   12.0 
  31 or more  43.6   47.3  45.0   41.1 
    100.0   100.0  100.0   100.0 
 Site of Treatment at Discharge         
  Inpatient detox  28.4   16.6  24.8   14.2 
  Residential   24.1   20.1  23.9   17.3 
  Intensive outpatient  11.1   13.7  11.3   16.7 
  Non-intensive outpatient 34.9   46.3  39.0   50.3 
  Outpatient detoxification 1.4   3.4  1.0   1.5 
    100.0   100.0  100.0   100.0 
  n (1000s of discharges)  663   718  951   1,256 
Notes: Results are based on data from the Substance Abuse and Mental Health Services 
Administration's (SAMHSA) TEDS-D files for years 2013-2019. Data does not include 
discharges from FL, GA, KS, MS, NM, OR, SC, WA, or WV due to incomplete data. 
Data also does not include discharges from MA and VT due to specific IMD exclusion 
arrangements with CMS in those states prior to 2015. Percentages may not add to 100% 
due to rounding. 
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6.2 Regression Results 

Table 8 presents results from the event study regressions. Each column corresponds to 

one of the three dependent variables analyzed: (1) residential treatment (2) residential 

MAT delivery, and (3) residential treatment completion. 

          Column (1) displays the results from the regression analyzing the relationship 

between IMD waiver adoption and residential utilization. Prior to implementation, 

patients with Medicaid in IMD waiver adopting states had a higher probability of 

receiving residential treatment than patients with Medicaid in non-IMD waiver states. 

Leading up to waiver implementation, this difference converged as residential utilization 

declined in IMD waiver adopting states. Following implementation, IMD waiver 

adoption has a positive association with residential utilization for Medicaid recipients. 

The probability of receiving residential treatment increased approximately 6.4 percentage 

points one year after waiver adoption, and 8.1 percentage points two years after waiver 

adoption. Both differences were statistically significant (p<0.01).  

          Column (2) presents results from the regression analyzing the relationship 

between IMD waiver adoption and the probability of receiving MAT, for patients in 

residential facilities with Medicaid as their primary insurer. In the years prior to waiver 

adoption, the difference in probability of receiving MAT in residential facilities between 

waiver adopting and non-waiver adopting states was not statistically significant. 

Although there appears to be no measurable relationship in the first year following 

waiver adoption, there is an increase of approximately 7.6 percentage points in the 

second year following IMD waiver adoption.   
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        Column (3) presents results from the regression analyzing the relationship between 

IMD waiver adoption and the probability of completing treatment, for patients in 

residential facilities with Medicaid as their primary insurer. Prior to implementation, 

there was not a statistically significant difference between waiver adopting and non-

waiver adopting states, apart from 5 years prior to implementation, when patients with 

Medicaid were approximately 4.3 percentage points less likely to complete treatment in 

residential facilities. One year after waiver implementation, the probability of treatment 

completion increased roughly 3.6 percentage points. Two years after implementation, the 

probability increased nearly 10 percentage points. Both differences were statistically 

significant (p<0.01).  
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Table 8. Event Study Regression Results    
Residential 
Treatment 

 
Received 

MAT 

 
Completed 
Treatment 

    (1)   (2)   (3) 

  Years to Waiver Adoption           

 -5 0.062***  -0.008  -0.043*** 
  (0.005)  (0.007)  (0.013) 
       

 -4 0.037***  -0.001  -0.010 
  (0.004)  (0.006)  (0.01) 
              
 -3 0.023***  0.007  0.010 
  (0.003)  (0.005)  (0.008)        
 -2 0.011***  -0.005  -0.003 
  (0.003)  (0.005)  (0.008) 
       

 0 0.021***  -0.013***  0.001 
  (0.002)  (0.004)  (0.007)        
 1 0.064***  -0.001  0.036*** 
  (0.003)  (0.005)  (0.008) 
       
 2 0.081***  0.076***  0.099*** 
  (0.004)  (0.007)  (0.011) 

  Covariates           
 Homeless 0.142***  0.004*  -0.036*** 
  (0.001)  (0.002)  (0.003) 
       
 Female -0.024***  0.027***  -0.032*** 
  (0.001)  (0.002)  (0.003)        
 Black  -0.058***  -0.003  -0.002 
  (0.002)  (0.002)  (0.004) 
       
 Hispanic -0.021***  -0.027***  -0.05*** 
  (0.002)  (0.004)  (0.006) 
       
 Ages 25-54 -0.053***  0.02***  0.046*** 
  (0.002)  (0.002)  (0.004) 
       
 Ages 55+ -0.113***  0.023***  0.101*** 
  (0.003)  (0.005)  (0.008) 
 Constant 0.248***  -0.014  0.427*** 

    (-0.008)   (0.009)   (0.023) 
 R2 0.0931  0.0966  0.2303 
 n 489,238  82,490  95,313 

Notes: Robust standard errors in parentheses; * p<0.1, ** p<0.05, *** p<0.01. Column (1) 
includes regression results for the probability of receiving treatment in a residential facility. 
Column (2) includes regression results for the probability of receiving medication assisted 
treatment in a residential facility. Column (3) includes regression results for the probability of 
completing treatment in a residential facility. Results are based on data from the Substance Abuse 
and Mental Health Services Administration's (SAMHSA) TEDS-D files for years 2013-2019. 
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          Table 9 illustrates the triple differences estimation of the effect of the IMD waiver 

on residential treatment utilization, for states that adopted the waiver in 2017. The top 

panel compares the covariate-adjusted probability of receiving treatment in a residential 

facility for patients with Medicaid in states that adopted the IMD waiver to the covariate-

adjusted probability for patients with Medicaid in states that did not adopt the waiver. In 

states that adopted the IMD waiver, this probability increased by about 4.2 percentage 

points. In non-waiver adopting states, this probability decreased by over 3.5 percentage 

points. The difference in these changes yields a difference-in-differences estimate of a 

relative 7.8 percentage point increase in the probability of receiving treatment in a 

residential facility for patients with Medicaid in IMD waiver adopting states.  

          The bottom panel compares the covariate-adjusted probability of receiving 

treatment in a residential facility for patients with private insurance in states that adopted 

the IMD waiver to the covariate-adjusted probability of receiving treatment in a 

residential facility for patients with private insurance in states that did not adopt the 

waiver. In states that adopted the IMD waiver, this probability increased over 5.9 

percentage points, while in states that did not adopt the waiver, the probability increased 

nearly 2.2 percentage points. The difference between these estimates yields a difference 

in differences estimate of a relative 3.8 percentage point increase in the probability of 

receiving treatment in a residential facility for patients with private insurance in IMD 

waiver adopting states.  

       Finding the difference between these two difference-in-differences estimates yields 

a triple differences estimate of a relative increase of approximately 3.99 percentage 

points in the probability of receiving treatment in a residential facility for states that 
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adopted the IMD waiver, compared to the change in states that did not adopt the IMD 

waiver. This estimate was statistically significant (p<0.01).  

 

Table 9. Triple Differences (DDD) Estimates of the Impact of the Institutions for 
Mental Disease (IMD) Waiver on Residential Utilization in 2017 Cohort 
 

Group Before 2017 After 2017 Difference 
 A. Medicaid       
 IMD State 0.2313*** 0.2737*** 0.0424*** 
 

 (0.0049) (0.0047) (0.0029)      
 Non-IMD State 0.2954*** 0.2601*** -0.0353*** 
 

 (0.008) (0.0075) (0.0038)      
 Difference-in-Differences    0.0777*** 
 

 
  (0.0038) 

 
 

   
 B. Private Insurance       
 IMD State 0.2216*** 0.2809*** 0.0593*** 
 

 (0.0047) (0.0058) (0.0049)      
 Non-IMD State 0.2859*** 0.3074*** 0.0215*** 

  (0.0083) (0.0087) (0.0057) 
     

 Difference-in-Differences    0.0378*** 

  
  (0.007) 

     

 Triple Differences (DDD)   0.0399*** 

  
  (0.0079) 

Notes: Cells contain the mean probability of receiving treatment in a residential facility for each 
group. Robust Standard errors in parentheses; * p<0.1, ** p<0.05, *** p<0.01. Full regression 
results with covariate estimates included in Appendix. Results are based on data from the 
Substance Abuse and Mental Health Services Administration's (SAMHSA) TEDS-D files for 
years 2013-2019. 

 

          Table 10 illustrates the DDD estimation of the effect of the IMD waiver on 

residential treatment utilization for the 2018 cohort. The top panel compares the 

covariate-adjusted probability of receiving treatment in a residential facility for patients 

with Medicaid in states that adopted the IMD waiver to the covariate-adjusted probability 
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for patients with Medicaid in states that did not adopt the waiver. In states that adopted 

the IMD waiver, this probability decreased by nearly 1.1 percentage points. However, in 

non-waiver adopting states, this probability decreased by almost 5.8 percentage points. 

Finding the difference in these changes yields a difference in differences estimate of a 

relative 4.7 percentage point increase in the probability of receiving treatment in a 

residential facility for patients with Medicaid in IMD waiver adopting states.  

          The bottom panel compares the covariate-adjusted probability of receiving 

treatment in a residential facility for patients with private insurance in states that adopted 

the IMD waiver to the covariate-adjusted probability of receiving treatment in a 

residential facility for patients with private insurance in states that did not adopt the 

waiver. In states that adopted the IMD waiver, this probability decreased nearly 6.5 

percentage points, while in states that did not adopt the waiver, there was no perceptible 

change. The difference between these estimates yields a difference in differences estimate 

of a relative 6.5 percentage point decrease in the probability of receiving treatment in a 

residential facility for patients with private insurance in IMD waiver adopting states.  

       Taking the difference between these two difference-in-differences estimates yields 

the triple differences estimate of an approximate relative increase of 11.2 percentage 

points in the probability of receiving treatment in a residential facility for states that 

adopted the IMD waiver, compared to the change in states that did not adopt the IMD 

waiver. This estimate was statistically significant (p<0.01). 
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Table 10. Triple Differences (DDD) Estimates of the Impact of the Institutions for 
Mental Disease (IMD) Waiver on Residential Utilization in 2018 Cohort 
 Group Before 2018 After 2018 Difference 
 A. Medicaid       
 IMD State 0.2605*** 0.2497*** -0.0108*** 
 

 (0.0045) (0.0043) (0.003) 
     
 Non-IMD State 0.3127*** 0.2548*** -0.0579*** 
 

 (0.0085) (0.0084) (0.0044) 
     
 Difference-in-Differences    0.0472*** 
 

 
  (0.0044) 

 
 

   
 B. Private Insurance       
 IMD State 0.2484*** 0.1839*** -0.0645*** 
 

 (0.0048) (0.0052) (0.0048) 
     
 Non-IMD State 0.3098*** 0.3104*** 0.0006 

  (0.0088) (0.0102) (0.0071) 
     

 Difference-in-Differences    -0.0651*** 

  
  (0.0081) 

     

 Triple Differences (DDD)     0.1123*** 

  
  (0.0092) 

Notes: Cells contain the mean probability of receiving treatment in a residential facility for each 
group. Robust standard errors in parentheses; * p<0.1, ** p<0.05, *** p<0.01. Full regression 
results with covariate estimates included in Appendix. Results are based on data from the 
Substance Abuse and Mental Health Services Administration's (SAMHSA) TEDS-D files for 
years 2013-2019. 

 
 
 

CHAPTER 7. Discussion 
 
Since the implementation of the Medicaid program, states have been prohibited from 

using federal Medicaid funds to pay for residential services provided in most freestanding 

mental health and SUD facilities. The IMD waiver allows states to circumvent this 

prohibition, granting states more flexibility in providing Medicaid coverage for 

residential OUD treatment.  



 42 

          This thesis found that implementation of the IMD waiver was associated with 

increased residential utilization for Medicaid patients. For patients with Medicaid, the 

probability of receiving treatment in a residential facility increased more in states that 

adopted the IMD waiver, than states that did not implement the waiver. The results of the 

event study indicate that this increase occurred one year following implementation of the 

waiver and continued to increase in the following year. In addition, the triple differences 

regressions estimate a relative increase in the probability of receiving treatment in a 

residential facility for Medicaid patients in IMD waiver-adopting states, compared to 

both the change in probability for Medicaid patients in states that did not adopt the IMD 

waiver as well as the change in probability for patients with private insurance in IMD 

waiver-adopting states. These findings may provide evidence that the observed increase 

in residential utilization for patients with Medicaid is the result of the implementation of 

the waiver, and not an unobserved factor that specifically impacted the IMD waiver-

adopting states.  

          The results of the event study and triple differences regressions suggest that the 

IMD exclusion may impose limitations on the OUD services available for Medicaid 

beneficiaries. Similarly, implementation of the IMD waiver may result in increased 

residential utilization for Medicaid beneficiaries.  

          These findings are largely consistent with the existing literature. MacLean et al. 

(2021) found that IMD waiver adoption was positively related to the probability of a 

residential treatment facility accepting Medicaid as payment. With a greater proportion of 

residential facilities accepting Medicaid, it is expected that residential treatment 

utilization would increase for patients with Medicaid. 
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         This thesis also explored the relationship between IMD waiver adoption and the 

probability of Medicaid patients in residential facilities completing treatment. For 

Medicaid patients, the probability of completing treatment in a residential facility 

increased by approximately 3.6 percentage points in waiver states relative to nonwaiver 

states in the first year after waiver implementation and roughly 10 percentage points in 

second year after waiver implementation. Both differences were significant at the p<0.01 

level. In addition, the pre-treatment lags were not statistically significant, which may 

provide evidence in support of the parallel trends assumption.  

          One potential explanation for these findings is that the IMD exclusion may result 

in residential facilities being less inclined to complete treatment for admitted patients 

with Medicaid as their primary insurer. Facilities may seek to mitigate uncompensated 

care by finding alternative treatment options for Medicaid patients, for whom the 

probability of receiving payment from is unlikely. Following implementation of the IMD 

waiver, these residential facilities are able to be reimbursed for treating Medicaid 

patients. As a result, this population is more likely to complete treatment. 

          The increased likelihood of treatment completion in residential facilities is also 

consistent with previous findings. Prior to the availability of the IMD waiver, Mutter et 

al. (2015) found that Medicaid coverage had an indistinguishable association from being 

uninsured on treatment completion in residential facilities. Mutter et al. note that this 

result may reflect limitations in the benefits offered by Medicaid programs as a result of 

the IMD exclusion. As these limitations are effectively removed by the IMD waiver, it is 

plausible that patients on Medicaid in residential facilities would be more likely to 

complete treatment.   
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       The last outcome this thesis explored was MAT delivery in residential facilities for 

patients with Medicaid. The results of this analysis were less convincing. While there was 

an estimated 7.6 percentage point increase in the probability of receiving MAT two years 

after waivers took effect, there was no statistically significant difference one year after 

implementation. The lack of discontinuity at the time of implementation may indicate 

that the increase in the second year following implementation is the result of an 

unobserved factor, as opposed to the effect of the waiver.  

         The limited relationship between IMD waiver adoption and residential MAT 

delivery also aligns with findings in the existing literature. Maclean et al.’s (2021) 

analysis did not find a statistically significant increase in facilities offering MAT in 

waiver adopting states, relative to non-waiver adopting states. Maclean et al.’s findings 

and the results of this thesis suggest that there may be additional barriers to receiving 

MAT in residential settings for patients with Medicaid as their primary insurer.   

         Future research analyzing the impact of IMD waivers should include more recent 

data to examine treatment effects several years after implementation in states that were 

early adopters of the IMD waiver. In addition, more recent data will allow for the 

estimation of post-waiver effects in states that adopted the IMD waiver in 2019.   

        Future research should also consider using alternative datasets. The primary 

outcome measured in this thesis, utilization, does not necessarily imply improved quality. 

An extended evaluation of the IMD waiver’s effects would analyze associations between 

adoption of the policy and more specified quality measures, such as readmissions, 

overdose deaths, and emergency department utilization. 
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7.2 Policy Implications 

The results of this thesis may provide evidence that IMD waivers are a useful tool in 

combatting the opioid epidemic. IMD waivers may improve access for Medicaid 

beneficiaries by facilitating coverage of a full continuum of care for OUD.  

          Although additional data and further analysis is necessary to determine the causal 

effects, these findings are potentially valuable to policymakers and advocates. These 

results may inform state policymakers who are considering adoption of the IMD waiver. 

In addition, this thesis could inform federal policymakers and advocates considering a 

partial or full repeal of the IMD exclusion.   

7.3 Study Limitations 
 
This thesis has several limitations. First, this analysis assumes that the parallel trend 

condition is met. The identifying assumption of this analyses is that absent the IMD 

waiver, waiver adopting states would have experienced similar trends in residential 

treatment utilization, residential treatment completion, and residential MAT delivery as 

the non-waiver adopting states. While the event-study analyses provide some evidence of 

similar pre-waiver adoption trends for MAT and treatment completion, there could be 

additional unobserved factors related to both adoption of the IMD waiver and the 

dependent variables analyzed. For example, if high prevalence of opioid use in a state is 

independently associated with increased residential utilization, and states self-selected to 

implement an IMD waiver due to higher opioid use, the estimated effect of the waiver on 

residential treatment utilization will be biased. Although the triple differences regressions 

seek to resolve these confounders, it is plausible that an unobserved factor affected 

patients with Medicaid differently than patients with private insurance. In this scenario, 
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this unobserved factor would bias the triple differences estimate of the effects of IMD 

waivers.   

          Second, the TEDS-D dataset is not a complete record of all OUD treatment 

discharges. States vary in their data collection practices. Some states collect information 

from only licensed providers, while others report all discharges. Furthermore, states vary 

in the type of information collected. Relevant to this thesis, several states do not require 

insurance information to be reported. As a result, the majority of observations in the 

dataset have no insurance information included. If there are factors related to both 

whether a facility collects insurance information and the outcomes analyzed, the 

estimates produced will be biased.  

        Third, the timing of implementation within the implementation year was not 

consistent across states. While some states implemented the waiver in January, others did 

so in November. Since the TEDS-D data set does not include the month of the 

observation, it is impossible to disentangle whether an observation that occurred in the 

implementation year happened before or after the waiver was in effect. This limitation 

results in an imprecise estimate of the effect of IMD waivers during the implementation 

year.  

 

 
CHAPTER 8. Conclusion 

 
Using the Substance Abuse and Mental Health Agency’s (SAMHSA) Treatment Episode 

Discharge Data Set - Discharges (TEDS- D), this thesis explores associations between 

IMD waiver adoption and residential treatment utilization, residential treatment 

completion, and residential MAT delivery. This thesis finds that adoption of the IMD 
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waiver is associated with increased residential utilization, a higher probability of 

completing residential treatment, and a higher probability of receiving MAT in a 

residential facility, for Medicaid enrollees.   
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APPENDICES 
 
Appendix A. Additional Figures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. The ASAM Criteria’s Levels of Care 
Source: American Society of Addiction Medicine (ASAM), 2021. 

 
 
 
 
 
 
 

 
Figure 2. Probability of Residential Treatment 

Notes: OLS Coefficient estimates (and their 95% confidence intervals) are reported. Results are 
based on data from the Substance Abuse and Mental Health Services Administration’s (SAMHSA) 

TEDS-D files for years 2013-2019. 
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Figure 3. Probability of Medication Assisted Treatment Receipt in Residential 

Facilities 
Notes: OLS Coefficient estimates (and their 95% confidence intervals) are reported. Results are 

based on data from the Substance Abuse and Mental Health Services Administration’s (SAMHSA) 
TEDS-D files for years 2013-2019. 

 
 

 
Figure 4. Probability of Completing Treatment in Residential Facilities 

Notes: OLS Coefficient estimates (and their 95% confidence intervals) are reported. Results are 
based on data from the Substance Abuse and Mental Health Services Administration’s (SAMHSA) 

TEDS-D files for years 2013-2019. 
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Appendix B. Full Regression Results 
 
 

      
 
 

Table 11. Triple Differences (DDD) Residential Utilization Full Results   
2017 Cohort 

 
2018 Cohort 

 
  (1)   (2)  
Coefficient       

 Post Period 0.0215***  0.0006 
  (0.0057)  (0.0071) 
     
 Medicaid 0.0095**  0.0029 
  (0.004)  (0.003) 
     
 IMD Waiver -0.0643***  -0.0614*** 
  (0.009)  (0.009) 
     
 Post Period * IMD Waiver 0.0378***  -0.0651*** 
  (0.007)  (0.008) 
     
 Post Period * Medicaid  -0.0568***  -0.0585*** 
  (0.006)  (0.008) 
     
 Medicaid * IMD Waiver 0.0002  0.0092** 
  (0.005)  (0.004) 
     
 Triple Differences 0.0399***  0.1123*** 
  (0.008)  (0.009) 
 Covariates       
 Homeless 0.1525***  0.1293*** 
  (0.003)  (0.003) 
     
 Female -0.0155***  -0.0037** 
  (0.001)  (0.001) 
     
 Black  -0.0523***  -0.0544*** 
  (0.002)  (0.003) 
     
 Hispanic -0.0354***  -0.0234*** 
  (0.003)  (0.004) 
     
 Ages 25-54 -0.0485***  -0.0328*** 
  (0.002)  (0.002) 
     
 Ages 55+ -0.1104***  -0.0859*** 
  (0.003)  (0.004) 
 Constant 0.2859***  .3098*** 
   (-0.0083)   0.0088 
 R2 0.0404  0.1198 
 n 331,781  277,225 
Notes: Robust Standard errors in parentheses; * p<0.1, ** p<0.05, *** p<0.01. 
Results are based on data from the Substance Abuse and Mental Health Services 
Administration's (SAMHSA) TEDS-D files for years 2013-2019. 
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