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BACKGROUND: Several policymakers have suggested
that the Affordable Care Act (ACA) has fueled the opioid
epidemic by subsidizing opioid pain medications. These
claims have supported numerous efforts to repeal the
ACA.
OBJECTIVE: To determine the effect of the ACA’s young
adult dependent coverage insurance expansion on emer-
gency department (ED) encounters and out-of-hospital
deaths from opioid overdose.
DESIGN: Difference-in-differences analyses comparing
ED encounters and out-of-hospital deaths before (2009)
and after (2011–2013) the ACA young adult dependent
coverage expansion. We further stratified by prescription
opioid, non-prescription opioid, and methadone
overdoses.
PARTICIPANTS: Adults aged 23–25 years old and 27–
29 years old who presented to the ED or died prior to
reaching the hospital from opioid overdose.
MAINMEASURES: Rate of ED encounters and deaths for
opioid overdose per 100,000 U.S. adults.
KEY RESULTS: There were 108,253 ED encounters from
opioid overdose in total. The expansionwasnot associated
with a significant change in the ED encounter rates for
opioid overdoses of all types (2.04 per 100,000 adults
[95% CI − 0.75 to 4.82]), prescription opioids (0.60 per
100,000 adults [95% CI − 1.98 to 0.77]), or methadone
(0.29 per 100,000 adults [95% CI − 0.78 to 0.21]). There
was a slight increase in the rate of non-prescription opioid
overdoses (1.91 per 100,000 adults [95% CI 0.13–3.71]).
The expansion was not associated with a significant
change in the out-of-hospital mortality rates for opioid

overdoses of all types (0.49 per 100,000 adults [95% CI
− 0.80 to 1.78]).
CONCLUSIONS: Our findings do not support claims that
theACAhas fueled the prescription opioid epidemic. How-
ever, the expansionwas associatedwith an increase in the
rate of ED encounters for non-prescription opioid over-
doses such as heroin, although almost all were non-fatal.
Future research is warranted to understand the role of
private insurance in providing access to treatment in this
population.
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INTRODUCTION

In the midst of the current opioid overdose epidemic, several
policymakers have suggested that the Affordable Care Act
(ACA) has fueled the crisis of both prescription and illicit
opioid misuse. The stated concern is that the ACA’s expanded
insurance coverage increased access to physicians who pre-
scribe opioids and reimbursement of opioid prescription fills,
thereby increasing the supply and diversion of opioids, in-
creasing overdoses, and/or transition to opioid use disorder.1

These claims have supported numerous efforts to repeal the
ACA.2

Beginning September 23, 2010, the ACA required that all
private insurance plans increase the age that children are eligi-
ble to stay on their parent’s insurance plan, known as dependent
coverage, from age 19 to 26 -years -old. As a result, insurance
coverage among young adults aged 19–25 -years -old increased
by an estimated 3–5 percentage points.3–5 While there is a lack
of evidence to support the claim that the young adult dependent
coverage insurance expansion contributed to the opioid epi-
demic, there is evidence that the expansion of private insurance
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coverage was associated with increased access to treatment of
behavioral health disorders, including substance use disorder.6–
11 This supports the competing hypothesis that private insur-
ance expansion could contribute to a reduction in opioid over-
doses through increased access to addiction treatment. Further-
more, evidence fromMedicaid beneficiaries suggests thatMed-
icaid expansion did not lead to an increase in opioid over-
doses.12–14 However, to our knowledge, no study has examined
the impact of the ACA’s young adult dependent coverage
expansion of private insurance on opioid overdoses. This is
important for determining implications of efforts to repeal the
ACA in the midst of the opioid overdose crisis.
To fill this knowledge gap, we used the largest national

dataset on emergency department (ED) encounters to test the
hypothesis that the ACA’s young adult dependent coverage
expansion was associated with an increase in opioid over-
doses. Secondly, we also used national death certificate data
to test the hypothesis that the ACA’s young adult dependent
coverage expansion increased opioid-related death rates,
thereby also capturing deaths that occurred outside of the
hospital. For both analyses, we stratified by opioid type (pre-
scription opioid, non-prescription or illicit opioid, and metha-
done) to tease out potential mechanisms of contribution to the
epidemic.

METHODS

Study Design and Data Source

We studied the effects of the ACA young adult dependent
coverage insurance expansion on opioid overdoses treated in
the ED and opioid-related deaths using difference-in-
differences analyses.15 Our difference-in-differences frame-
work compares opioid overdoses treated in the ED and
opioid-related deaths before (2009) and after (2011–2013)
the implementation of the dependent coverage expansion in
young adults aged 23–25 -years- old to a control group of
slightly older adults aged 27–29- years- old who were not
eligible for coverage under the expansion. Since the expansion
was implemented in September 2010, we excluded 2010 from
our analysis because it was difficult to determine if it was “pre-
” or “post-” policy phase. We used data from the Nationwide
Emergency Department Sample (NEDS), a portion of a larger
family of databases from the Healthcare Cost and Utilization
Project (HCUP).16 The NEDS is a 20% stratified sample of
945 hospitals in 33 states and the District of Columbia. Un-
weighted, it comprises approximately 30 million ED encoun-
ters each year and weighted, it has nearly 135 million ED
encounters. In this study, we used the weighted ED encounters
to allow us to make national estimates for the entire U.S.
population. We used the Center for Disease Control and Pre-
vention Wide-ranging Online Data for Epidemiologic Re-
search (CDC WONDER) database, based on county-level
death certificates for U.S. residents, to capture outside of
hospital deaths as a result of opioid overdose.17 This study

was determined to be exempt by the University of Pennsylva-
nia Institutional Review Board.

Population

We identified ED encounters in the NEDS in 2009 and 2011–
2013 with International Classification of Disease, Ninth Revi-
sion (ICD-9) diagnosis codes for non-prescription, prescrip-
tion, and methadone opioid overdose (965.00–965.02,
965.09)18 in young (aged 23–25 -years- old) and slightly older
adults (aged 27–29 -years -old). We selected 23–25-year-old
adults because, prior to the dependent coverage expansion in
2010, they were less likely to have access to their parent’s
insurance as compared with younger age groups. We selected
27–29-year-old adults as the control group because it is con-
sistent with prior studies.19–21 We omitted 26-year-old adults
from our analysis because it was difficult to categorize them in
either the treatment or control group without access to their
birthdate. In the study period, there were 23,814 encounters.
After applying sample weights, there were 108,253 encounters
in total. In the CDC WONDER database, we identified acci-
dental deaths, within the same time frame and age range, with
International Classification of Disease, Tenth Revision (ICD-
10) diagnosis codes for non-prescription and prescription opi-
oid, as well as methadone overdoses (T40.0-T40.4).22

Outcomes

The primary outcome was the rate of ED encounters for opioid
overdose per 100,000 adults of the same age in the U.S. popula-
tion. The secondary outcome was the rate of opioid-related deaths
per 100,000 adults of the same age in the U.S. population. To
analyze the rate of ED opioid overdoses, the numerator was the
total number of ED encounters for opioid overdose for a given age
and year-quarter. The numerator for the rate of opioid-related
deaths was the total number of opioid-related deaths for a given
age and year. We used yearly data because the CDC WONDER
database does not provide quarterly data. The numerator for the
rate of opioid overdoses by insurance type was the total number of
ED encounters for opioid overdose by a given insurance type:
private, uninsured, or Medicaid, for a given age and year-quarter.
We divided each of these numbers by the total number of adults of
that same agewithin that year according to theU.S.CensusBureau
population data.23 All of these rates were per 100,000 U.S. adults.

Independent Variables

We extracted primary payer: self-pay/uninsured, no charge, Med-
icaid, Medicare, private, and other. We used ICD-9 and ICD-10
diagnosis codes to differentiate prescription and non-prescription
opioids, as well as methadone.18 Other clinical and demographic
variables we obtained were age, sex, hospital region, median
household income by patient residential zip code, and ED dispo-
sition. We grouped disposition as follows: treated and released
from the ED, admitted as an inpatient, transferred, died in the ED,
and unknown.

1784 Coupet et al.: Impact of the Young Adult Dependent Coverage Expansion JGIM



Statistical Analysis

We used difference-in-differences modeling to evaluate the effect
of the ACA’s young adult dependent coverage expansion on ED
encounters and deaths as a result of opioid overdose and further
stratified by prescription, non-prescription, and methadone. This
model compares the average change in an outcome before policy
implementation to afterward in both treatment and control
groups. This approach enables us to isolate the effect of coverage
expansion on overdose from other factors that may affect the
outcomes of both the treatment and control groups. The treatment
group is young adults aged 23–25- years- old and the control
group, unaffected by policy enactment, is slightly older adults
aged 27–29 -years- old. A major assumption of this approach is
that the trends in both the treatment and control groups would
have been the same had the policy not occurred. To evaluate this,
we tested whether trends were parallel prior to policy enactment.
We tested this assumption in Figure 1. The pre-policy period is
2009 and post-policy period is 2011–2013 by year-quarter. We
developed a linear regression model as follows:

Y age;t ¼ β0 þ β2Ageage þ β3Postt þ β3Ageage � Postt þ εage;t

In this model, Yage, t represents the primary outcome for the
group “age” and at time t, β0 is the constant, and Ageage is a

dummy variable for the age group. The dummy variable Postt
is equal to 1 after the dependent coverage expansion was
implemented, 0 before. The interaction term gives the coeffi-
cient of interest, which denotes the average impact of the
policy on the outcome before versus after implementation in
the treatment (23–25-year-olds) compared with the control
(27–29-year-olds) groups. Study analysis was completed us-
ing STATAVersion 14.

RESULTS

Characteristics of the Subjects

The demographic and clinical characteristics of both control
and treatment groups are depicted in Table 1. During the study
period (2009 and 2011–2013), there was a mean of 27,063 ED
encounters for all types of opioid overdoses per year. There
were 56,063 ED encounters in the treatment group and 52,189
encounters in the control group. Overall, most ED opioid
overdoses were men (56.5%). Among types of insurance,
38.7% did not have any insurance, 26.4% had Medicaid, and
24.6% had private insurance. Most overdoses were a result of
prescription opioids (56.2%). The vast majority of patients
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Fig. 1 Rate of emergency department visits for opioid overdoses per 100,000 adults before and after the Affordable Care Act (ACA) young
adult dependent coverage expansion.
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were treated and released from the ED (58.9%) and only 0.2%
died during their ED encounter.

Main Results

The mean year-quarter ED encounter rate for opioid overdoses
per 100,000 adults was 26.9 (95% CI 25.7–28.0) for the treat-
ment group and 25.8 (95%CI 24.8–26.8) for the control group in
our study period. We plotted the rate of ED encounters for
overdose of prescription, non-prescription, methadone, and all
types of opioids. Figure 1 depicts the trends in the rate of ED
encounters for opioid overdoses per 100,000 adults in both age
groups before and after the ACA’s young adult dependent cov-
erage expansion. Prior to the expansion, the initial trends between
both treatment and control groups appear similar. Yet in the
quarter immediately prior to 2010, they appear to separate.
Following the ACA, rates for opioid overdose appear to increase
in both groups. We further stratified our results by opioid type to

determine if the ACA’s young adult dependent coverage expan-
sion resulted in greater access to prescription opioids and there-
fore more prescription and non-prescription overdoses. The
trends in non-prescription opioids initially appear similar but in
the 4th quarter of 2009 seem to separate. In prescription opioids,
trends appear fairly similar in both groups. The trends in meth-
adone overdoses initially appear dissimilar yet eventually appear
to converge.
The main study results are depicted in Table 2. Each row

displays the difference-in-differences (DID) estimator for pre-
scription, non-prescription, methadone, and all types of
opioids. In 2009, the mean year-quarter ED encounter rate
for all types of opioid overdoses was 22.14 per 100,000 adults
in the treatment group. After the implementation of the depen-
dent coverage expansion, there was no significant change in
the year-quarter ED opioid overdose encounter rate (2.04 per
100,000 adults [95% CI − 0.75 to 4.82]) when compared with
the control group.
After stratifying by opioid type, there was no significant

change in the rate of overdoses from prescription opioids (0.60
per 100,000 adults [95% CI − 1.98 to 0.77]), or methadone
(0.29 per 100,000 adults [95% CI − 0.78 to 0.21]). However,
there was a slight increase in the rate non-prescription opioid
overdoses of 1.92 per 100,000 adults (95% CI 0.13 to 3.71)
when compared with the control group. This is equivalent to
259 (95% CI 18 to 500) more non-prescription opioid over-
doses in 2013.
Table 3 depicts the DID estimator for deaths from opioid

overdose. Overall, there was no significant change in the rate
of opioid-related deaths following the dependent coverage
expansion (0.49 per 100,000 adults [95% CI − 0.80 to
1.78]). After stratifying by opioid type, there was also no
significant change in death rates from prescription opioids
(0.25 per 100,000 adults [95% CI − 0.48 to 0.97]), non-
prescription opioids (0.51 per 100,000 adults [95% CI − 0.48
to 0.97]), and methadone (− 0.27 per 100,000 adults [95% CI
− 0.72 to 1.75]).

DISCUSSION

A claim proposed by some policymakers is that the ACA has
given individuals expanded access to opioid pain medication
thereby contributing to the opioid overdose epidemic.1 Our
findings do not support this. In this study, we provided new
evidence that the implementation of the young adult

Table 1 Characteristics of Emergency Department Opioid
Overdoses in 23–25 and 27–29-Year-Olds Before and After the

Affordable Care Act’s Young Adult Dependent Coverage Expansion

Variable, N = 108,253
(column %)

23–25-year-old
treatment group

27–29-year-old
control group

Total 56,063 52,189
Sex
Female 24,195 (43.2) 22,906 (43.9)

Payer
Medicare 1592 (2.9) 3013 (5.8)
Medicaid 13,454 (24.1) 15,010 (28.9)
Private 16,733 (30.0) 9702 (18.7)
Uninsured 20,653 (37.0) 20,992 (40.5)
Other 3365 (6.0) 3164 (6.1)

Hospital region
Northeast 12,662 (22.6) 16,410 (21.6)
Midwest 15,310 (27.3) 19,135 (27.2)
South 17,009 (30.3) 22,390 (32.6)
West 11,082 (19.8) 11,882 (18.6)

Median household income (based on patient’s zip code)
0 to 25th percentile 13,259 (24.2) 14,252 (28.0)
26th to 50th percentile 14,197 (25.9) 13,705 (27.0)
51st to 75th percentile 14,004 (25.6) 12,868 (25.3)
76th to 100th

percentile
13,261 (24.2) 10,020 (19.7)

Disposition
Admitted 18,390 (32.8) 18,907 (36.4)
Treated and released 34,013 (60.7) 29,764 (57.0)
Transferred 3430 (6.1) 3125 (6.0)
Died in ED 98 (0.2) 141 (0.3)
Unknown 132 (0.2) 189 (0.4)

Opioid type
Prescription 31,125 (56.2) 31,576 (61.0)
Non-prescription 21,639 (38.0) 16,830 (31.7)
Methadone 3299 (5.9) 3783 (7.2)

Table 2 Difference-in-differences (DID) Estimator of the Impact of the Affordable Care Act (ACA) Young Adult Dependent Coverage
Expansion on Emergency Department Opioid Overdoses in 2009 and 2011–2013

Opioid type Coefficient P value 95% CI Treatment group
pre-ACA mean

Treatment group
post-ACA mean

All 2.04 0.15 − 0.75 to 4.82 22.14 24.18
Prescription − 0.60 0.39 − 1.98 to 0.77 15.22 14.62
Non-prescription 1.91 0.04 0.13 to 3.71 4.97 6.88
Methadone − 0.29 0.25 − 0.78 to 0.21 1.94 1.65
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dependent coverage insurance expansion of the Affordable
Care Act in September 2010 was not associated with a change
in the overall rates of opioid overdose ED encounters or deaths
in the following years of 2011–2013. These findings are in line
with a prior study analyzing the effects of early Medicaid
expansion, which was shown to actually decrease the rate of
overdoses relative to control states.12

When we analyzed the association of the dependent cover-
age and the types of opioid overdose, we did find that there
were approximately 259 more ED encounters for non-
prescription opioid overdoses such as heroin, accounting for
less than 0.02% of the 14,475 overdoses treated in U.S. EDs in
2013 in our control group of 27–29-year-olds. Furthermore,
99% of these encounters were non-fatal. Potential explana-
tions are that the insurance expansion occurred at the same
time as the oxycontin reformulation in 2012 which led to a
transition from prescription opioid misuse to heroin use.24 We
suspect a small portion of those exposed to prescription opioid
pain medications may have developed an addiction, but then
transitioned quickly to heroin during this period.25–29 On the
other hand, we did not find any association between the young
adult insurance expansion with fatal prescription, non-pre-
scription, heroin, or methadone overdoses, nor ED encounters
for overdose from prescription opioids and methadone.
While our work and others do not support any claims of

significant harm from insurance expansion with regard to the
opioid epidemic, there is ample evidence of benefit with regard to
increased health insurance coverage among uninsured young
adults suffering from substance use disorders and decreased
out-of-pocket spending on substance use treatment.9, 30–33

Limitations

Our study has several limitations. First, this is an observational
study and while our quasi-experimental design was chosen to
minimize the effects of unobserved confounding, we cannot rule
out the possibility that there were unobserved confounders that
affected the propensity of those aged 27–29-year-olds to suffer an
opioid overdose more or less than those who were 23–25-year-
olds during this time period. Second, to be eligible for the
Affordable Care Act’s dependent coverage expansion, one must
be under the age of 26 and have parents who are privately
insured. All of the individuals in our treatment group were young
and likely of higher socio-economic status. As a result, our
treatment group is relatively younger and of higher socio-
economic status as compared with the entire U.S. population.
Furthermore, while opioid overdoses could occur by exposure to

prescription opioids by gaining insurance, of those who have
misused prescription opioids, most obtained diverted pills from
family or friends.34 Therefore, this analysis cannot rule out
spillover effects of a potentially increased opioid supply in the
community diverted from those whomay have obtained them by
gaining private insurance to others outside the studied age groups.
Thus, these results are only generalizable to the effects of this
policy.
Third, although the 2008 Mental Health Parity and Addiction

Act was implemented to establish some degree of equity in
behavioral health benefits offered by insurance plans, variability
in coverage for substance use treatment still exists.30, 33 We also
recognize there are multiple steps individuals from the treatment
group must complete before receiving treatment including the
following: perceived need for substance use treatment, a private
insurance plan with treatment benefits, and utilization and adher-
ence to treatment. With the study datasets, we are not able to
directly observe receipt of opioid prescriptions or substance use
treatment. In this study, we only examined the effects of the
policy within a few years after it was implemented based on data
available at the start of the study. As a result, there may be a lag in
the effect of the policy due to the time it takes to develop a
substance use disorder. More research with additional years of
data is needed to determine the long-term effects of this policy.
Finally, previous literature has shown that individuals are more
likely to seek medical care as they gain health insurance.35, 36

This may lead to underreporting prior to the ACA, as uninsured
individuals suffering from opioid overdose may have been less
likely to seek emergency medical care. However, there is no
reason to believe that the rate of underreporting would be any
different among 23–25-year-old vs. 27–29-year-old patients
without insurance prior to ACA implementation.

CONCLUSION

In summary, we performed quasi-experimental difference-in-
differences analyses to determine the association of the Affordable
Care Act’s young adult dependent coverage expansion with emer-
gency department encounters for opioid overdoses and opioid-
related death rates. Overall, it was not associated with a change in
all opioid ED encounters or deaths, despite a negligible increase in
the rate of non-prescription opioid overdoses. These findings do
not support assertions that this policy within the Affordable Care
Act exacerbated the opioid epidemic. Future research is needed to
understand the long-term effects of insurance expansion and the
barriers to access of medications for opioid use disorder and

Table 3 Differences-in-differences (DID) Estimator of the Impact of the Affordable Care Act (ACA) Young Adults Dependent Coverage
Expansion on Opioid Overdose Deaths in 2009 and 2011–2013

Opioid type Coefficient P value 95% CI Treatment group pre-ACA mean Treatment group post-ACA mean

All 0.49 0.44 − 0.80 to 1.78 7.87 8.36
Prescription 0.25 0.49 − 0.48 to 0.97 3.77 4.02
Non-prescription 0.51 0.39 − 0.72 to 1.75 1.99 2.5
Methadone − 0.27 0.27 − 0.75 to 0.22 2.10 1.83
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treatment facilities, the role of private insurance in providing
adequate access to treatment in this population, and whether this
trend will continue as access to addiction treatment expands.
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