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1  | INTRODUC TION

Adolescence is a key developmental period in establishing health 
and human capital trajectories.1 During adolescence, the prefron-
tal cortex region of the brain is developing and many substance use 
disorders (SUDs) emerge. Therefore, treatment received at this time 
period can have benefits throughout the life course.2-4 As of 2018, 
4.3% of United States adolescents meet diagnostic criteria for an 
SUD.5 While effective SUD treatments are available,6-8 only 10% of 
adolescents who could benefit from treatment receive care for this 
health condition in any given year.9 Identifying factors that influence 
SUD treatment-seeking during adolescence is therefore important 

for understanding health trajectories. Key barriers to treatment-
seeking are inability to pay and lack of insurance coverage.9 Thus, 
expanding insurance coverage to reduce financial cost faced by pa-
tients and their families may encourage adolescent SUD treatment 
take-up and improve health over the life course. To date, the litera-
ture has not explored this question, which suggests that the full ben-
efits of insurance policies, private and public, may not be recognized.

Beginning in the 1990s, states adopted mandates that required 
private insurers to cover SUD treatment to various degrees. “Parity” 
laws compel private insurers to provide the same level of coverage 
for SUD treatment as they do for general health care services. In 
particular, beneficiary cost-sharing, service limitations, and other 
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utilization management techniques (eg, prior authorization) must be 
equal for SUD and general health care. The federal government im-
posed national parity in 2014 upon implementation of the Affordable 
Care Act (ACA). A solid foundation of research exists showing that 
these parity laws, and other private insurance mandates that require 
coverage of SUD treatment, increase SUD treatment use among 
adults.10-26

Public insurance also plays an important role in the financing 
of SUD treatment in the US. Medicaid and the Children's Health 
Insurance Program (CHIP) cover SUD treatment services for many 
lower income adolescents. After targeted federal and state expan-
sions to pregnant women and infants in the 1980s, states began to 
increase income eligibility thresholds for older children (ie, 6-18) in 
the 1990s. In 1997, CHIP was introduced to offer states a comple-
mentary policy lever to Medicaid. States can use CHIP funds to ex-
pand Medicaid eligibility or can add supplemental CHIP programs 
with income eligibility thresholds above those for Medicaid, some-
times exceeding 300% of the federal poverty level (FPL).27 Over our 
study period, states expanded Medicaid programs, developed CHIP 
programs, and set income eligibility thresholds for both, with more 
than half of all children having been covered by one of these pro-
grams by 2016.28 Research on the effects of public insurance ex-
pansions on SUD treatment has focused on adults and shows that 
income eligibility expansions increase treatment use within this 
population.12,29-37

We exploit variation in the above-noted state-level parity laws 
and public coverage expansions targeting older children on specialty 
SUD treatment use among adolescents aged 12-17. Both parity laws 
and increases in public insurance eligibility thresholds reduce the 
cost of SUD treatment for covered individuals. For parity laws, in ad-
dition to financial cost reductions, nonquantitative utilization man-
agement techniques (eg, annual service limitations) are also reduced, 
likely improving access. We hypothesize that postexpansion total 
admissions will increase, and admissions for patients with private 
and public coverage will also increase.

However, there are features of insurance that may offset the hy-
pothesized increase in admissions. First, increases in private premi-
ums following a parity law adoption may lead some beneficiaries to 
drop private coverage because the more generous coverage is now 
unaffordable, and they may not qualify for public coverage if their 
income is too high.38-40 Second, some patients will drop the more 
costly private insurance and be eligible to take up the less costly 
public insurance, that is, “crowd-out.”41 Crowd-out itself could in-
crease treatment use as public insurance, on average, offers SUD 
treatment service coverage that is broader in terms of specific ser-
vices included in the plan than private insurance.42 However, lim-
ited access to providers for the publicly insured43,44 may mute any 
crowd-out–induced increases in treatment use. In addition, there 
is heterogeneity across insurance plans in coverage for SUD treat-
ment, with some private plans offering broader coverage of these 
services than the public option.

In our empirical analysis, we consider the impact of insurance 
policies on total admissions, and separately on admissions that are 

or are not referred through the criminal justice system. We suspect 
that admissions not referred from the criminal justice system are po-
tentially motivated by factors included in standard models of patient 
demand for health care.30 In contrast, admissions referred to treat-
ment through the criminal justice system may be guided by other 
factors (eg, judicial discretion in sentencing).

2  | METHODS

2.1 | Data

We use TEDS, an all-payer administrative database compiled annually 
by the Substance Abuse and Mental Health Services Administration 
(SAMHSA). TEDS contains the near universe of specialty SUD treat-
ment facilities that receive financial support from the state or federal 
government, are certified by the state to provide SUD treatment, or 
are tracked for a state-specific reason. A specialty SUD treatment 
facility is a hospital, residential facility, outpatient treatment facil-
ity, or other facility with an SUD treatment program. Specialty care 
accounts for 37% of all SUD treatment spending in the US45 and 
reflects 65% of SUD treatment received by adolescents.46 Annually, 
TEDS includes information on two million specialty SUD treatment 
admissions. At the time of writing, data are available from 1992 to 
2017.

TEDS is a standard dataset used within health services research 
to study SUD treatment.26,30,47,48 Additionally, the federal govern-
ment uses TEDS to estimate the national costs of SUD treatment.49 
While not a nationally representative sample, patients treated in 
TEDS-tracked facilities are representative of the SUD treatment-re-
ceiving population.50

What is Already Known on this Topic

•	 Most adolescents who would benefit from SUD treat-
ment do not receive such care

•	 Costs and lack of insurance coverage are commonly 
stated barriers to SUD treatment receipt

•	 State insurance policies increase adult treatment use, 
but effects on adolescents are unknown

What This Study Adds

•	 Coverage for SUD services has increased over time 
through public insurance eligibility expansions and state 
mandates that compel private insurers to improve SUD 
coverage

•	 State private market mandates increase adolescent SUD 
treatment admissions

•	 Adolescent SUD treatment admissions do not change 
following state expansions of public insurance income 
eligibility
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We exclude admissions for patients older than 17 years; age cat-
egories in TEDS do not allow us to include 18-year-olds. We also 
exclude detoxification-only admissions as they are not viewed as 
treatment per se.51 Although TEDS initiated in 1992, we begin our 
study period in 1996, a pivotal point in public insurance programs: 
Medicaid was delinked from cash welfare and became a stand-alone 
program. Prior to 1996, we cannot disentangle public insurance ef-
fects from effects of other public assistance programs, which pre-
vents clean identification of treatment effects.

2.2 | Outcomes

We consider several SUD treatment outcomes. In particular, we con-
sider total admissions and admissions by patient's insurance cover-
age: private, any public (Medicaid, Medicare, and other public), and 
no insurance. We also study the effect of policy changes on treat-
ment setting: residential or hospital (“residential”), intensive outpa-
tient (ie, treatment lasting two or more hours per day for three or 
more days per week), and nonintensive outpatient (ie, ambulatory 
treatment services including individual, family, and/or group ser-
vices, and may include pharmacological therapies). Not all treatment 
modalities we study result in a patient being “admitted” to treatment 
(eg, outpatient care), but we use the term “admissions” for brevity.

While states are mandated by federal law to provide admissions 
data to TEDS, submission of patient insurance coverage information 
is voluntary. There is a nontrivial amount of missing insurance infor-
mation. We retain state/year pairs with no more than 25% of the 
insurance information missing.30 Table S1 reports the states in our 
analysis sample and the full TEDS sample. We have 42 states in our 
analysis sample.

2.3 | Insurance policy data

2.3.1 | Parity laws

We use data from Maclean et al11 to construct our parity law variable. 
We match law effective dates to the TEDS as of January 1 of each 
year. During our study, 12 states passed their own parity laws, ten 
of which appear in our analysis sample. The years 2014-2017 offer 
additional variation in parity laws. The ACA leveraged the already-
existing Mental Health Parity and Addiction Equity Act (MHPAEA), 
effective in 2010, which had mandated “parity if offered.” In par-
ticular, private insurers were not mandated to offer SUD care, but, if 
offered, services were required to be covered at parity with general 
health care. The ACA defines SUD treatment as one of the ten es-
sential benefits that must be covered by private plans, and this Act 
requires that such plans are MHPAEA compliant, which implies that 
states impacted by these changes have parity from 2014 onward. In 
our sample, 32 states transition to parity in 2014.52

The state parity laws that we study (ie, states that adopted their 
own parity laws) are “full parity” laws; that is, they require that private 

insurance plans (i) cover SUD treatment services, and (ii) cover SUD 
treatment and general health care services equally in terms of cost-shar-
ing, service limitations, and so forth. In particular, we do not study 
“mandated benefits” (which require only that private plans cover spe-
cific services) or parity if offered (defined above). We note that the 
state parity laws do not impact self-insured plans due to the Employee 
Retirement Income Security Act (ERISA).53 Small firms are less likely to 
self-insure, and we control for the share of small firms in a state in re-
gressions to account for ERISA. MHPAEA, in combination with the ACA, 
induces all states into parity as of January 1, 2014. All firms, self-insured 
and not self-insured, are impacted by this federal policy change.

The effects of a parity law potentially vary across states based on 
the regulation in place prior to passage of the law. Table S2 reports 
the effective date for each parity law and indicates whether states 
transitioned to full parity from no regulation of SUD treatment, or 
from a weaker law (eg, mandated benefits without parity). Given dif-
ferences in the states that transitioned to parity from no regulation 
vs. from a weak law, the extent to which we expect heterogeneity in 
the laws’ effects is ex ante unclear. One might expect that the “par-
ity dose” is larger when transitioning from no parity to parity than a 
transition from a minimum mandated benefit law. However, states 
with a preexisting SUD coverage law may have a better developed 
SUD treatment system that can absorb demand from the newly 
covered, and/or may have less stigma toward SUDs and associated 
treatment. Similarly, there could be differences across such states in 
terms of driving distance to treatment.

2.3.2 | Medicaid and CHIP income eligibility 
thresholds targeting those six to 18 years

There is no central repository of states’ Medicaid and CHIP income 
eligibility thresholds. We use several sources (ie, American Academy 
of Pediatrics, Kaiser Foundation,27 and our reading of original state 
documents) to assemble older children's income thresholds in each 
state each year, recording the Medicaid threshold for states without 
a separate CHIP program and the CHIP threshold otherwise, which 
is always higher than Medicaid (full details available on request). We 
take the perspective of the parent or guardian contemplating enroll-
ing their child in public insurance: Only the income eligibility level 
is salient, not the name of the program. Table S3 reports the exact 
Medicaid or CHIP threshold (relative to the FPL) for children 6-18 in 
each state in each year of our study period. We use the state income 
threshold in January.

For expanded eligibility for Medicaid and CHIP to influence SUD 
treatment, these insurance programs must cover such treatment. 
Through the Early and Periodic Screening, Diagnostic and Treatment 
(EPSDT) benefit, Medicaid must cover all services, including SUD treat-
ment in the settings we study, for adolescents when medically neces-
sary.54,55 CHIP programs that are extensions of Medicaid are also bound 
by the EPSDT benefit and must cover SUD treatment, when medically 
necessary, for adolescents. Thus, these plans cover all settings that we 
examine over our study period. While stand-alone CHIP programs are 
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TA B L E  1   Summary statistics: Treatment Episode Data Set (1996-2017)

Variable All admissions
Noncriminal justice system 
admissions

Criminal justice 
system admissions

Admissions overall (rate per 100 000 state adolescents averaged over the state-years)

Total (all admissions regardless of insurance status or 
treatment setting)

478.1 247.2 230.9

Admissions by insurance status (rate per 100 000 state adolescents averaged over the state-years)

Private insurance 113.8 68.5 45.3

Public insurance 212.6 109.9 102.7

No insurance 151.7 68.8 82.9

Admissions by treatment setting (rate per 100 000 state adolescents averaged over the state-years)

Residential treatment 77.0 42.1 34.9

Intensive outpatient treatment 69.3 32.3 37.1

Nonintensive outpatient treatment 331.8 172.8 158.9

State-level insurance variables (averaged over the state-years)

Full parity law (share) 0.28 — —

Public insurance income eligibility threshold targeting 
those 6-18 years (/100)

2.09 — —

State-level characteristics (averaged over the state-years)

Health Insurance Flexibility and Accountability 
Medicaid waiver (share)

0.08 — —

Affordable Care Act Medicaid expansion (share) 0.10 — —

Institutions of Mental Disease Medicaid waiver (share) 0.01

Medicaid Health Home (share) 0.05

Block grants in $1000s for the treatment and 
prevention of substance use disorder (rate per 
100 000 state residents)

608

Medical marijuana legalized (share) 0.20 — —

Recreational marijuana legalized (share) 0.02 — —

Prescription drug monitoring program (share) 0.59 — —

Small business (share) 0.37 — —

Poverty (share) 0.13 — —

Unemployment (share) 0.06 — —

Governor Democrat (share) 0.43 — —

Age in years (average) 36.7 — —

Male (share) 0.49 — —

Female (share) 0.51 — —

Hispanic ethnicity (share) 0.09 — —

White (share) 0.18 — —

African American (share) 0.31 — —

Other race (share) 0.27 — —

Less than high school (share) 0.24 — —

High school (share) 0.81 — —

Some college (share) 0.11 — —

College graduate (share) 0.08 — —

Fatal adult alcohol poisonings and drug overdoses (rate 
per 100 000 state adults)

4377 — —

Observations 779 779 779

Notes: The unit of observation is a state-year. Data are unweighted.
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not under the mandate, our inspection of state-specific coverage as de-
scribed in think tank reports and journal articles indicates that nearly all 
CHIP programs cover the services we study (Table S4).42,56-58

We note that Medicaid and CHIP programs have undergone 
changes in their operation and organization over our study period; 
thus, public coverage is not a uniform benefit structure and is in-
stead better conceptualized as a policy that is continuously in mo-
tion. This changing structure is a feature of all Medicaid and CHIP 
studies of which we are aware. Particularly important changes, for 
our study, include the increased use of managed care organizations 
(MCO) over time, networks that often include somewhat limited ac-
cess to all providers and behavioral health care providers in particu-
lar, and the use of behavioral health “carve-outs.”

We do not study a public expansion of specialty SUD treatment 
coverage per se; however, all Medicaid and nearly all CHIP programs 
cover these services over our study period. Thus, raising the income 
eligibility threshold increases the number of adolescents eligible for 
coverage that includes SUD treatment.

2.4 | Approach

We estimate a difference-in-differences (DD) model that leverages 
state-level variation in two insurance policies: (i) parity laws and (ii) 
income eligibility for Medicaid and CHIP. Our DD regression model 
is outlined in Equation (1):

Outcomes,t is an SUD treatment outcome among adolescents 
12-17 years in state s in year t. Paritys,tis an indicator for a parity law in 
state s in time t. Publics,tis the income eligibility threshold (in terms of 
FPL) for older children's public health insurance in each state-year. For 
example, a state with a threshold of 150% FPL is coded as 1.5. Xs,tis a 
vector of state-level characteristics (variables are listed in Table 1).12,59-

67Ssand �tare vectors of state and year fixed effects. �s,tis the error 
term. We use ordinary least squares and report 95% confidence inter-
vals that account for within-state correlations.68 Outcomes are scaled 
per 100 000 adolescents 12-17 years in the population; we calculate 
age-shares from the American Community Survey69 and obtain state 
population from the US Census.70 Data are unweighted.

We also examine possible treatment effect heterogeneity by esti-
mating our regressions separately for states based on their preparity 
legal landscape. Maintaining states without a state parity law as the 
comparison group in both regressions, we define treatment in one 
sample as states adopting parity who had no legal protections for SUD 
treatment prelaw and in another sample as those that had some exist-
ing legal protection for these services but less than full parity.

We take several measures to examine the robustness of our find-
ings. First, we exclude all time-varying state-level controls from the re-
gression model. Second, we exclude the years in which the major ACA 
provisions were in effect (ie, 2014-2017). Third, we apply population 
weights where the weight is the state population 12-17 years. Fourth, 

we estimate a Poisson model, converting coefficient estimates to av-
erage marginal effects. Fifth, we exclude the state of Maryland as this 
state adopted parity before the study period. Sixth, we exclude states 
that do not appear to cover SUD treatment services in their CHIP plans 
in some years (ie, Colorado, Georgia, Pennsylvania, and Wyoming). 
Seventh, we control for MCO penetration within Medicaid proxied by 
the share of enrollees covered by a Comprehensive Risk-based MCO 
(CRMCO).71 Finally, we add TEDS years 1992-1995 to the analysis sam-
ple and estimate parity law effects; we cannot control for public insur-
ance as the variable is available only beginning in 1996.

Our model relies on the assumption of parallel trends in out-
comes; thus, we estimate event studies to explore the extent to 
which our data satisfy this assumption. For the parity law variable, 
we estimate an event study in the spirit of Autor72: We construct 
leads and lags around the event (law adoption). For the (continuous) 
public insurance variable, testing parallel trends is more complicated 
as there is no specific event; rather, states increase (and in some 
cases, decrease) income eligibility thresholds. We include the policy 
measured the years before (t-1) and after (t + 1) the current period 
(ie, a distributed lag model).73,74 If we observe that the coefficient 
estimates on the policy leads are small in magnitude and statistically 
indistinguishable from zero, this pattern of results would provide 
suggestive evidence that our data satisfy parallel trends.

We conduct one additional test of our design. We regress each 
of the insurance policy variables on all other covariates included in 
the regression model; that is, we examine the conditional indepen-
dence assumption.75 This exercise tests whether insurance policies 
are conditionally balanced across treatment and comparison groups.

3  | RESULTS

3.1 | Summary statistics

Table 1 reports summary statistics for the full sample and samples 
defined by referral status: noncriminal justice referred and crimi-
nal justice referred. The average number of total admissions per 
100 000 adolescents is 478. There are 114, 213, and 152 admissions 
per 100 000 for patients with private coverage, public coverage, and 
no coverage, respectively. In terms of treatment setting, an average 
of 77, 69, and 332 adolescents per 100 000 are admitted to residen-
tial, intensive outpatient, and nonintensive outpatient treatment per 
state-year. Total admissions are roughly split between admissions 
not referred and referred through the criminal justice system.

During our study period, 28% of state-year pairs have a full parity 
law in place and the average income threshold for public insurance eligi-
bility is 2.09 (209% of FPL). Figure 1 displays the geographic variation in 
the states that passed a parity law by 2013, prior to federally mandated 
parity. The majority of state laws were adopted in the 2000s and span 
all four regions of the country. Figure 2 identifies states with public in-
surance eligibility thresholds above 200% FPL in four years of our study: 
1996, 2002, 2009, and 2017. The average state approximately doubled 
its threshold over this period.

(1)Outcomes,t=�0+�1Paritys,t+�2Publics,t+Xs,t�3+Ss+�t+�s,t
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3.2 | Difference-in-differences results

Table 2 reports results from our DD models. The first panel lists results 
based on the full sample of admissions, while the second two list results 

based on the sample not referred through the criminal justice system and 
referred through this system, respectively. While we will focus primarily 
on overall results, we note that the estimated impacts of both parity and 
public insurance expansions are smaller for criminal justice admissions.

F I G U R E  1   States that adopted a full parity law by 2013, before the 2014 federal parity mandate. Notes: See text for details. Alaska and 
Hawaii are suppressed for ease of viewing the figure, but these states did not adopt a parity law prior to the federal parity mandate. Note all 
states, due to the Affordable Care Act and Mental Health Parity and Addiction Equity Act, are considered full parity states over the period 
2014 to 2017. We acknowledge that Rhode Island and Vermont do not appear in our analysis sample. See Table S3 [Color figure can be 
viewed at wileyonlinelibrary.com]

F I G U R E  2   States with public insurance income eligibility thresholds for adolescents at or above 200% of the federal poverty level over 
the study period. Notes See text for details. Alaska and Hawaii are suppressed for ease of viewing the figure. Alaska had an income threshold 
below 200% of the federal poverty level in all years 1996 to 1999 and 2004 and 2017, and above that level in all other years. Hawaii had 
an income threshold below 200% of the federal poverty level in all years 1996 to 2000. We acknowledge that not all states appear in our 
sample sample. See Table S3 [Color figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
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Following passage of a parity law, total admissions increase by 
124 per 100 000, with private admissions accounting for nearly one-
half of the increase. This implies a 25% and 50% increase relative 
to their sample means (all relative effect sizes are calculated in this 
manner henceforth) and is in line with our hypothesis of increased 
admissions postparity law. The estimated effects of mandates on 
public insurance admissions are of similar size but less precisely es-
timated. There is little evidence of any change among the uninsured.

The response to increases in income eligibility thresholds for 
public coverage appears to be more limited. While all public ad-
missions estimates are positive as expected, only that among non-
criminal justice admissions is statistically significant at the 10% 
confidence level. The estimates for private and no coverage are not 
statistically different from zero, and those for the noncriminal justice 
admissions are particularly close to zero.

The final three columns of Table 2 explore the effects of pub-
lic and private expansions on admissions by treatment setting. 
Increases in admissions following parity law adoption appear to be 
driven by intensive and nonintensive outpatient treatment, par-
ticularly in the noncriminal justice subsample. In this subsample, 
admissions to intensive outpatient increase by 17 admissions per 
100 000 (over 50%) and to nonintensive outpatient by 76 admissions 
per 100 000 (over 40%). Increases in the income eligibility thresh-
old for public insurance are associated with statistically significant 
increases in intensive outpatient treatment in all three samples of 
more than 50%, with the criminal justice estimates suggestive of 

some possible substitution in outpatient care intensity from nonin-
tensive to intensive.

3.3 | Heterogeneity

The estimates for admissions effects that separately define treat-
ment groups based on their preparity legal landscape are displayed 
in Table 3. The heterogeneity analysis indicates overall effects of a 
full parity law are more likely to be statistically distinguishable from 
zero using states with a prelaw policy as the treatment group as 
shown in Panel A. However, the size of the estimated effects on total 
admissions is just as large or larger in states that transitioned from no 
parity (but with wider confidence intervals) as shown in Panel B. This 
same pattern emerges for private coverage admissions in particular—
a more precise (but smaller) estimated increase when transitioning 
from weak parity. For both treatment definitions, we continue to 
see an increase in publicly insured admissions when public insurance 
income thresholds increase, and these effects are relatively large 
(35%-50%).

Table 3 also reports the same separate analyses for treatment 
settings. The estimated parity effect again suggests increases in 
nonintensive outpatient treatment and possibly intensive outpatient 
treatment, regardless of treatment definition. The public insurance 
expansions indicate their largest percent increases (and the only sta-
tistically significant ones) for intensive outpatient treatment, which 

TA B L E  2   Effect of insurance expansions on total, coverage-specific, and treatment setting-specific admissions rate per 100 000 
adolescents: Treatment Episode Data Set (1996-2017)

Outcome:

Overall Coverage type Treatment setting

Total Private Public No insurance Residential
Intensive 
outpatient

Nonintensive 
outpatient

Panel A: All admissions

Sample mean 478.1 113.8 212.6 151.7 77.0 69.3 331.8

Full parity law 124 (18, 231)** 57 (2, 112)** 91 (‒68, 250) ‒23 (‒174, 127) ‒1 (‒46, 45) 26 (‒17, 
68)

99 (4, 195)**

Public insurance income 
eligibility threshold (/100)

60 (‒56, 176) 10 (‒32, 52) 55 (‒20, 130) ‒5 (‒75, 66) 4 (‒17, 24) 40 (7, 74)** 16 (‒81, 113)

Panel B: Noncriminal justice system admissions

Sample mean 247.2 68.5 109.9 68.8 42.1 32.3 172.8

Full parity law 99 (30, 168)*** 40 (5, 75)** 55 (‒22, 133) 4 (‒72, 80) 6 (‒15, 27) 17 (1, 33)** 76 (18, 133)**

Public insurance income 
eligibility threshold (/100)

57 (‒22, 135) 15 (‒18, 48) 45 (‒2, 92)* ‒3 (‒36, 29) 6 (‒7, 18) 18 (3, 
34)**

33 (‒34, 99)

Panel C: Criminal justice system admissions

Sample mean 230.9 45.3 102.7 82.9 34.9 37.1 158.9

Full parity law 25 (‒41, 92) 17 (‒5, 39) 36 (‒53, 125) ‒27 (‒111, 56) ‒6 (‒34, 21) 8 (‒23, 40) 23 (‒33, 80)

Public insurance income 
eligibility threshold (/100)

3 (‒54, 60) ‒5 (‒24, 13) 10 (‒30, 50) ‒1 (‒44, 41) ‒2 (‒11, 8) 22 (0, 
44)**

‒17 (‒63, 29)

Notes: The unit of observation is a state-year. The number of observations included in each regression model is 779. Data are unweighted. All models 
are estimated with least squares and control for state characteristics, state fixed effects, and year fixed effects. 95% confidence intervals that 
account for within-state clustering are reported in parentheses.
***, **, and *statistically different from zero at the 1%, 5%, and 10% level. 
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increased by 50%-80% depending on the subsample and treatment 
definition.

3.4 | Sensitivity analysis

The results are broadly stable across the sensitivity checks that 
we apply. Table S5A-B shows results without time-varying state-
level controls. Table  S6A-B excludes the ACA Medicaid expan-
sion years (2014-2017). Table  S7A-B applies population weights 
based on state population ages 12-17  years. The estimated ef-
fects of parity in this weighted model remain similar to the main 
estimates, while the estimated effects of increased public insur-
ance eligibility thresholds on admissions by coverage type are 
all close to zero. Table  S8A-B displays average marginal effects 
from a Poisson model, which indicate similar results to the main 
coefficient estimates but provide stronger evidence that public 
insurance expansions allow substitution from nonintensive out-
patient care to intensive outpatient care. Table S9A-B shows that 
results without Maryland are similar to overall results but have 
a bit less precision. Estimates excluding states that (early in the 
sample period) had limited SUD coverage in their CHIP programs 
are shown in Table  S10A-B. Table  S11A-B reports specifications 
that include MCO penetration as a control variable, which is avail-
able only in 2003-2017; the loss of the earlier years of the sample 
reduces power and the size of most estimates, but the effects of 
public insurance expansions on intensive outpatient admissions 
are larger and more precisely estimated than before. Table S12A-B 
adds 1992-1995 to the analysis sample (focused on parity). The 
results are qualitatively similar, but some estimated effect sizes 
are smaller and less statistically significant.

Our event study models reported in Table S13A-C and 14A-14C 
suggest broad support for the parallel trends assumption. While we 
note that a few policy lead variables in the parity law event studies 
for treatment modalities do rise to the level of statistical significance 
in the year before policy adoption, these estimates likely capture 
anticipation or ramp-up effects rather than clear differential trends 
(vs. comparison states) in the most immediate preperiod, which if 
anything would bias our treatment effects toward zero. Similarly, the 
public insurance lead/lag models in Table S15A-B shows statistical 
significance for only one of the lead coefficients in each table (for 
criminal justice admissions), supporting the lack of a systematic pre-
trend. Table S16 confirms that our covariates appear balanced. ACA 
Medicaid expansion (targeting adults) does predict public insurance 
generosity, but this finding likely reflects a state's overall public in-
surance strategy.

4  | DISCUSSION

We provide evidence on the effect of US state-level private 
and public insurance expansions on adolescent specialty SUD 
treatment use. While the insurance-elasticity of health care is a 

well-studied object within health services research, the impor-
tance of expansions for adolescent use of specialty SUD treatment 
has not been previously examined, suggesting that the full value of 
these policies has not been established. We leverage variation in 
coverage generated by state laws that require private insurers to 
cover SUD treatment “at parity” with general health care, as well 
as increases in children's public insurance eligibility afforded by 
increased Medicaid and CHIP income eligibility thresholds, over 
the period 1996-2017.

Our question is timely as the US is currently in the midst of an 
unprecedented SUD epidemic, largely associated with opioid use.76 
Adolescents are not immune: 21% of adolescents report having 
used prescription opioids, and 17.9% of that group report misuse.77 
Governments are attempting to encourage SUD treatment uptake 
through various policy actions.78-80 We test whether changes in ser-
vice coverage in private markets and adolescent income eligibility 
thresholds impact adolescent use of SUD treatment. Understanding 
how insurance programs affect service use is particularly important 
at this time: There have been recent Congressional attempts to roll 
back SUD treatment provisions of the ACA, which compel insurers 
to cover SUD treatment, and CHIP has faced funding uncertainty 
throughout its history.81,82 Our findings can help policy makers who 
are investigating these issues, in particular during the time of a wide-
spread SUD epidemic.

We find that adoption of a state parity law increases the num-
ber of adolescents in treatment by 26% (P  <  .05). This increase 
is driven by adolescents not referred through the criminal jus-
tice system with private coverage and receiving outpatient care. 
We observe limited evidence that admissions increase as income 
thresholds for public insurance rise, though there may be some 
movement across treatment modalities. While our findings for 
parity laws are in line with our hypotheses, we note that our 
findings for public insurance sometimes depart from theoretical 
predictions. Thus, some other factor that we do not control for 
may play a role in our (primarily) null findings for public insurance. 
For example, our inability to control for utilization management in 
Medicaid, which has been increasing over our study period, may 
mute effects.

Our finding that parity effects are driven by outpatient admis-
sions warrants further discussion. While we lack the data to explore 
this finding, we can offer two hypotheses. First, adolescents who 
gain access to SUD treatment through parity law adoption may have 
SUDs that are optimally treated in outpatient settings, or perhaps 
these adolescents or their parents/guardians have preferences for 
outpatient (vs. residential) treatment. For example, perhaps these 
adolescents had less severe SUDs that did not require inpatient 
treatment. Second, some residential facilities may not accept ado-
lescents. For example, federal regulations prohibit adolescents from 
receiving care in facilities that offer a certified opioid treatment 
program. Thus, newly covered adolescents may be unable to access 
these settings.

Our study has limitations. First, we cannot rule out the possi-
bility that our primarily null findings for public insurance could be 
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attributable to lack of coverage for some modalities of SUD treat-
ment by some CHIP programs. Second, our measure of public in-
surance in the TEDS includes Medicare and other public insurance, 
in addition to Medicaid and CHIP. Thus, we do not isolate Medicaid 
and CHIP in our analysis of admissions by insurance coverage, 
leading to measurement error. Third, we are not able to control for 
utilization management or privately run (but government financed) 
managed care in Medicaid over our study period; both of these 
factors have been increasingly common in Medicaid. Fourth, TEDS 
has limitations. For example, TEDS does not include for-profit 
treatment programs in many states and reporting to TEDS may 
vary with economic, political, and social factors within states and 
over time. Finally, the dose of parity treatment may vary across the 
states that adopted their own state law prior to 2014 and the 32 
states that were moved into parity with the ACA. The former set 
of laws do not impact those covered by self-insured plans, whilte 
the federal mandate does.

Our study contributes new evidence to the SUD treatment and 
insurance literatures, offering information relevant to current de-
cisions faced by federal and state policy makers. We show that 
expanding the generosity of private coverage, in terms of SUD ser-
vices covered by the plans, increases adolescent SUD treatment 
uptake. Increasing the income eligibility threshold for two major 
public insurance programs (Medicaid and CHIP) among those six 
to 18 years, and therefore the number of adolescents eligible for 
these programs, does not lead to a corresponding increase in over-
all adolescent SUD treatment admissions but may shift treatment 
to intensive outpatient settings. These findings are important for 
understanding how insurance policies impact adolescent SUD 
treatment utilization.
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