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ORIGINAL RESEARCH

Predictors of substance use treatment initiation and engagement among adult
and adolescent Medicaid recipients

Bonnie K. Lind, PhDa,b,c, Dennis McCarty, PhDc, Yifan Gu, MSa, Robin Baker, PhDc, and
K. John McConnell, PhDa,b

aCenter for Health Systems Effectiveness, Oregon Health & Science University, Portland, Oregon, USA; bCenter for Policy & Research in
Emergency Medicine, Oregon Health & Science University, Portland Oregon, USA; cOHSU-PSU School of Public Health, Oregon Health &
Science University, Portland, Oregon, USA

ABSTRACT
Background: It is important to understand patterns and predictors of initiation and engagement in
treatment for Medicaid-covered individuals with substance use disorders because Medicaid is a
major source of payment for addiction treatment in the United States. Our analysis examined simi-
larities and differences in predictors between adults and adolescents. Methods: An analysis of
Oregon Medicaid claims data for the time period January 2010 through June 2015 assessed rates of
substance use and of treatment initiation and engagement using the Healthcare Effectiveness Data
and Information Set (HEDIS) definitions. The analysis included individuals aged 13–64 with a new
alcohol and other drug dependence diagnosis who met the HEDIS enrollment criteria and did not
have cancer. We created 4 logistic regression models to assess treatment initiation and engage-
ment, separately for adults (ages 18–64) and adolescents (ages 13–17). Independent predictors
included age, gender, race, the interaction of gender and race, urban/rural residence, presence of
any chronic disease, a psychiatric diagnosis, or a pain diagnosis. Results: Among adults, odds of initi-
ation were lower in white males than in nonwhite males, white females, and nonwhite females.
Conversely, among adolescents, odds of initiation were higher in white males than in the other gen-
der/race groups. Predictors of initiation also went in opposite directions for presence of a psychiatric
diagnosis (negative in adults, positive in adolescents) and urban residence (positive in adults, nega-
tive in adolescents). We found similar patterns in models of engagement, although for engagement
those with a psychiatric diagnosis had lower odds of engagement in both adults and adolescents.
Conclusions: Predictors of treatment initiation and engagement for alcohol and drug use disorders
differed between adults and adolescents on Medicaid. A better understanding of these differences
will enable development of targeted treatment programs that are effective within age groups.

KEYWORDS
Substance use disorder;
substance use disorder
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Introduction

Medicaid expenditures for treatment of substance use disor-
ders are expected to double from $5.2 billion to $11.9 billion
between 2009 and 2020.1 The prevalence of substance use dis-
orders is elevated among Medicaid populations compared
with commercially insured populations,2,3 but little is known
about drivers of successful treatment in this population.
Evidence about adolescents is particularly sparse. Fewer than
half of pediatricians screen adolescents for substance use, and
most of these do not use standardized instruments.4 Fewer
than 10% of adolescents with a substance use disorder (SUD)
are referred for treatment.5 The National Committee for
Quality Assurance (NCQA) reports national rates of initi-
ation and engagement for adults and adolescents combined.
In 2010, the rate of initiation was 43% for Medicaid mem-
bers, falling slightly to 41% in 2016. Rates of engagement
were quite low, at 14% in 2010 and 12.5% in 2016.6

Eligibility for Medicaid varies by state. Oregon expanded
Medicaid coverage in 2014 as part of the Affordable Care
Act. Prior to expansion, pregnant women were covered up
to 185% of the Federal Poverty Guidelines (FPG); parents
were covered up to 40% FPG; other nondisabled adults were
not covered; and children were covered up to 300% FPG
(through the Children’s Health Insurance Program, or
CHIP). After Medicaid expansion, pregnant women were
covered up to 190% FPG: parents were covered up to 138%
FPG; other nondisabled adults were covered up to 138%
FPG; and children were covered up to 305% FPG through
CHIP.7 Thus, the increase in the Medicaid population in
Oregon after expansion was primarily among parents and
other nondisabled adults.

Given the high rates of substance use, the low rates of
engagement in treatment, and the public financial impacts
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of addiction in this population, it is important to understand
predictors of initiation and engagement, information that
could lead to better targeted treatments. Therefore, we pro-
vide an analysis of treatment initiation and engagement
among Oregon Medicaid members between 2010 and 2015,
focusing on similarities and differences between adults and
adolescents with SUD, in order to provide insight on the
factors associated with higher and lower treatment initiation
and engagement rates.

Methods

We obtained de-identified Oregon Medicaid data for the
time period January 2010 to June 2015 under a data use
agreement with the Oregon Health Authority. The data set
included Medicaid enrollment, claims, and pharmacy data.
The Oregon Health and Science University Institutional
Review Board approved the study protocol.

Study population

The analysis included Medicaid recipients aged 13–64 who
had a new diagnosis of alcohol or other drug (AOD)
dependence based on the Healthcare Effectiveness Data and
Information Set (HEDIS) definition for AOD, which
includes abuse of alcohol, opioids, cannabis, cocaine,
amphetamines, hallucinogens, and antidepressant drugs, or a
sedative-, hypnotic-, or anxiolytic-related disorder, or the
onset of delirium tremens, based on ICD-9 (International
Classification of Diseases, Ninth Revision) codes.8 HEDIS
defines a new AOD diagnosis as one without an AOD diag-
nosis in the previous 60 days and also requires that members
are continuously enrolled in Medicaid for at least 60 days
prior to the new AOD diagnosis and 44 days after the AOD
diagnosis.8 We excluded members who were dually eligible
for Medicare (because we did not have access to Medicare
claims data) or had cancer.

Initiation and engagement definitions

We used HEDIS definitions to identify initiation and
engagement in treatment (IET): Patients initiated treatment
if they had an inpatient admission with a substance use
diagnosis, or an outpatient visit, intensive outpatient
encounter, or partial hospitalization within 14 days of the
diagnosis. Patients engaged in treatment if they initiated
treatment and had at least 2 subsequent inpatient or out-
patient encounters with a substance use diagnosis within
30 days after initiation. The denominator for both rates was
defined as enrollees with a new AOD diagnosis.8

Statistical analysis

We performed bivariate tests of initiation and engagement
with independent variables of interest stratified by adoles-
cents and adults using the last time unit in the study period
(January–June 2015). We developed 4 logistic regression
models that predicted initiation and engagement separately

over the entire study period, stratified by age group: adolescents
(ages 13–17) and adults (ages 18–64). Independent variables
included indicators for time in 6-month periods from
January–June 2010 (the reference category) to January–June
2015; age, gender, race (non-Hispanic white compared with
nonwhite); urban or rural residence, defined from zip codes
and the Rural Urban Commuting Area (RUCA) algorithm9;
presence of any psychiatric diagnosis; acute pain diagnosis, or
chronic pain diagnosis; and presence of any chronic diseases
based on the Chronic Illness and Disability Payment System
(CDPS), which was developed for use with Medicaid popula-
tions.10 We excluded cancer, substance use disorder, and psy-
chiatric illness categories from the CDPS for this analysis;
cancer was an exclusion criterion, psychiatric diagnosis was
considered separately, and all members had a substance use dis-
order diagnosis. Standard errors were clustered at the individual
member level to account for members who had more than 1
new diagnosis of AOD dependence during the study period and
thus had multiple observations in the model. Nonwhite races
and ethnicities were grouped together due to small numbers
among adolescents in some of the nonwhite groups. This
grouping also facilitated investigation of potential interactions
between those of white versus nonwhite race/ethnicity and gen-
der, and between race/ethnicity and time. Additional potential
interactions between gender and rural/urban residence and
between gender and time were investigated.

Results

In the first half of 2010, a total of 198,505 Medicaid mem-
bers aged 13–64 were eligible for this analysis, increasing to
689,565 by 2015. Most of the increase came from adults
added during Accountable Care Act (ACA) expansion in
2014. The overall rate of members with an SUD diagnosis
remained flat at around 3% during the study period; adults
had slightly higher rates than adolescents (Table 1).

Among adolescents, the initiation rate was 48.5% in 2010
and dropped to 40.2% by 2015. Among adults, the initiation
rate was 39.4% in 2010 and dropped to 34.6% by 2015. The
patterns for engagement were similar; in 2010, the engage-
ment rate in adolescents was 36.1%, falling to 26.0% in
2015, and in adults the engagement rate was 24.0% in 2010,
falling to 20.3%. (Figure 1).

In the unadjusted tests, rates of initiation did not differ
by gender, race, or urban/rural location in either adults or
adolescents. In adults, rates of initiation were lower in those
with chronic or acute pain, a psychiatric diagnosis, or any
chronic disease. A similar pattern was seen in adolescents,

Table 1. Sample description.

2010 2015

Characteristic n % n %

Total eligible sample 198,505 689,565
Adults 132,322 66.7% 584,203 84.7%
Adolescents 66,183 33.3% 105,362 15.3%

New diagnosis of AOD 5,842 2.9% 21,208 3.1%
Adults 4,534 3.4% 19,804 3.4%
Adolescents 1,308 2.0% 1,404 1.3%

Note. AOD¼ alcohol and other drug dependence.
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with slightly lower rates of initiation in those with any
chronic condition, acute pain, or chronic pain. However,
none of the differences reached statistical significance in
adolescents (Table 2). For engagement, rates were higher in
males among adolescents and among Asians and Hispanics
among adults. For adults, rates of engagement were strongly
significantly higher among those with no chronic conditions,
no psychiatric diagnoses, and no acute or chronic pain.
Again, similar trends were seen in adolescents for the pre-
dictors based on diagnoses, but with weaker or no signifi-
cance in the differences (Table 2).

In logistic regressions, odds of treatment in the final time
period (January–June 2015) were significantly lower than in
the initial time period (January–June 2010) in all 4 models:
initiation and engagement, separately among adults and ado-
lescents. For the most part, the odds did not differ signifi-
cantly from the initial time period until 2012 in adults and
2014 in adolescents.

In both initiation and engagement models, the direction
of association for several covariates differed between adults
and adolescents. Among adults, odds of initiation were
lower for individuals with psychiatric diagnosis, but in ado-
lescents psychiatric diagnoses were associated with a higher
likelihood of initiation. Conversely, urban residence was
associated with a higher odds of initiation in adults but
lower odds in adolescents. Interactions between race and
gender were included in all 4 models. In the initiation
model for adults, white males had the lowest odds of initi-
ation, whereas in the model for adolescents white males had
the highest odds of initiation. Associations were more

consistent for other predictors: Adults and adolescents with
chronic disease and with acute pain were less likely to initi-
ate treatment. Chronic pain had a significant negative asso-
ciation with initiation in adults but not in adolescents
(Table 3).

In the models of engagement, once again the association
with urban residence was positive in adults and negative in
adolescents, and white males had the lowest odds among
race/gender groups in adults but the highest odds in adoles-
cents. The predictors related to diagnoses were more con-
sistent; the presence of any chronic disease, psychiatric
diagnosis, and acute pain diagnosis were all associated with
a reduction in the odds of meeting the engagement measure
for both the adult and adolescent models (Table 4).

Discussion

Oregon saw significant declines in the adjusted odds of both
initiation and engagement in treatment between 2010 and
2015, both in adults and in adolescents. Declines in treat-
ment initiation and engagement rates were also seen nation-
ally as reported by NCQA,6 although the decline in Oregon
appeared more pronounced than the national trend. A
decreasing trend in medication treatment for SUD between
2009 and 2014 among youths was also reported by Hadland
et al.11 Although more attention has been given in recent
years to problems of addiction to opioids and other drugs,
this does not appear to be leading to increased treatment
rates either in Oregon or nationally.

Solid black line Dashed black line Solid gray line Dashed gray line
Adolescent ini�a�on Adolescent Engagement Adult Ini�a�on Adult Engagement

1/1/2010 48.5% 36.1% 39.4% 24.0%
1/1/2011 48.6% 36.8% 39.7% 25.5%
1/1/2012 46.3% 34.7% 39.6% 25.1%
1/1/2013 47.4% 33.9% 35.3% 21.3%
1/1/2014 46.5% 30.4% 38.4% 24.0%
1/1/2015 40.2% 26.0% 34.6% 20.3%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

1/1/2010 1/1/2011 1/1/2012 1/1/2013 1/1/2014 1/1/2015

Figure 1. Rates of treatment initiation and engagement in adults and adolescents, 2010–2015. Solid black line: Adolescent treatment initiation rate. Solid gray line:
Adult treatment initiation rate. Dashed black line: Adolescent treatment engagement rate. Dashed gray line: Adult treatment engagement rate.
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Predictors of treatment initiation differed between adults
and adolescents, with psychiatric diagnosis, urban versus
rural residence, and gender and race having opposite effects
in the 2 age groups. No previous literature was found that
included predictors for both adolescents and adults, so we
are unable to verify whether this finding is consistent with
previous work. However, literature looking at patterns of
treatment in adults had mixed findings on treatment predic-
tors. These articles used different sample inclusion criteria,
different definitions of treatment, and different types of
insurance coverage. Yarborough et al. looked specifically at
the HEDIS initiation and engagement measures in adults
with commercial or Medicare insurance and reported lower
odds of treatment initiation among nonwhite compared
with whites and higher odds among patients with psychiatric

diagnoses, but gender was not significant.12 Stein et al.
found follow-up treatment in Medicaid adults to be higher
in females and those with serious mental illness and lower
in urban areas. They also reported rates lower in African
Americans compared with whites but higher in Hispanics.13

However, their study looked at subsequent engagement in
treatment after detox or residential treatment. McCaul et al.
also found a significant interaction between gender and race
in the length of treatment among adults, with white males
receiving the longest treatment, followed by white females,
African American males, and African American females.14

For adolescents, it was noted that SUD is one of the
most frequently missed diagnoses by primary care pro-
viders,5 and that there are lower rates of pediatricians
trained and waivered to prescribe buprenorphine compared

Table 3. Logistic regression results for treatment initiation.

AOD initiation

Adults Adolescents

OR 95% CI P value OR 95% CI P value

Jan–Jun 2010 1.00 (Reference category) 1.00 (Reference category)

Jul–Dec 2010 0.95 0.88, 1.03 .25 0.91 0.78, 1.06 .24
Jan–Jun 2011 1.02 0.95, 1.10 .58 0.99 0.85, 1.15 .90
Jul–Dec 2011 0.94 0.87, 1.01 .11 0.94 0.81, 1.09 .41
Jan–Jun 2012 1.01 0.94, 1.09 .77 0.91 0.78, 1.06 .22
Jul–Dec 2012 0.86 0.80, 0.93 .00 0.88 0.75, 1.02 .08
Jan–Jun 2013 0.84 0.78, 0.91 .00 0.95 0.81, 1.10 .49
Jul–Dec 2013 0.80 0.74, 0.86 .00 0.90 0.77, 1.05 .19
Jan–Jun 2014 0.93 0.87, 1.00 .04 0.92 0.79, 1.07 .30
Jul–Dec 2014 0.83 0.78, 0.89 .00 0.65 0.56, 0.77 .00
Jan–Jun 2015 0.81 0.76, 0.87 .00 0.71 0.61, 0.83 .00

Psychiatric diagnosis 0.97 0.94, 1.00 .02 1.19 1.08, 1.30 .00
Acute pain diagnosis 0.86 0.84, 0.89 .00 0.88 0.81, 0.96 .00
Chronic pain diagnosis 0.83 0.80, 0.85 .00 0.95 0.87, 1.04 .23
Any chronic disease 0.82 0.80, 0.84 .00 0.92 0.86, 0.98 .02
Age 0.99 0.99, 0.99 .00 1.00 0.97, 1.02 .84
Urban residence 1.03 1.00, 1.06 .05 0.93 0.87, 1.00 .04

White male 1.00 (Reference category) 1.00 (Reference category)
Nonwhite male 1.03 0.99, 1.07 .18 0.89 0.82, 0.97 .01

Nonwhite female 1.14 1.10, 1.19 .00 0.72 0.65, 0.80 .00
White female 1.09 1.05, 1.12 .00 0.81 0.74, 0.89 .00

Table 4. Logistic regression results for treatment engagement.

Adults Adolescents

AOD engagement OR 95% CI P value OR 95% CI P value

Jan–Jun 2010 1.00 (Reference category) 1.00 (Reference category)
Jul–Dec 2010 1.01 0.92, 1.11 .82 0.86 0.73, 1.01 .06
Jan–Jun 2011 1.10 1.01, 1.20 .04 1.02 0.87, 1.19 .79
Jul–Dec 2011 0.93 0.85, 1.02 .12 0.87 0.74, 1.02 .08
Jan–Jun 2012 1.05 0.97, 1.15 .23 0.94 0.80, 1.10 .44
Jul–Dec 2012 0.84 0.77, 0.92 .00 0.87 0.74, 1.02 .08
Jan–Jun 2013 0.85 0.78, 0.93 .00 0.91 0.77, 1.07 .24
Jul–Dec 2013 0.73 0.66, 0.80 .00 0.82 0.69, 0.96 .02
Jan–Jun 2014 0.91 0.84, 0.99 .02 0.78 0.67, 0.92 .00
Jul–Dec 2014 0.82 0.75, 0.88 .00 0.58 0.49, 0.69 .00
Jan–Jun 2015 0.78 0.72, 0.84 .00 0.64 0.54, 0.75 .00

Psychiatric diagnosis 0.82 0.79, 0.85 .00 0.87 0.78, 0.96 .00
Acute pain diagnosis 0.75 0.73, 0.78 .00 0.83 0.75, 0.90 .00
Chronic pain diagnosis 0.81 0.78, 0.84 .00 0.95 0.86, 1.05 .32
Any chronic disease 0.59 0.58, 0.61 .00 0.89 0.82, 0.96 .00
Age 0.99 0.98, 0.99 .00 0.98 0.95, 1.01 .19
Urban residence 1.07 1.04, 1.11 .00 0.89 0.83, 0.96 .00

White male 1.00 (Reference category) 1.00 (Reference category)
Nonwhite male 1.01 0.96, 1.06 .70 0.87 0.80, 0.96 .00
Nonwhite female 1.10 1.04, 1.15 .00 0.65 0.59, 0.73 .00
White female 1.11 1.07, 1.15 .00 0.77 0.70, 0.84 .00
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with family and internal medicine providers.15 Also, adoles-
cents are less likely than either adults or younger children to
have preventive care visits, so the adolescents with SUD
included in this analysis may overrepresent those with
comorbidities requiring office visits.16

One analysis looked at receipt of medication-assisted treat-
ment for opioids in a national sample of youth aged 13–25
and found that rates were lower in females and nonwhite
race/ethnicities, but that there was no difference in metropol-
itan versus nonmetropolitan areas.11 Another looked at ado-
lescents aged 12–17, most of whom had commercial
insurance, and found that females had lower odds of treat-
ment than males and blacks had lower odds than whites.17

It is probable that the apparent inconsistencies in predic-
tors in previous work are due to differences in definitions
and populations, making it difficult to determine the con-
sistency of our findings with that work. For example,
restricting the sample to those with Medicaid coverage could
have a major impact on findings related to treatment in
both adolescents and adults, as Cummings et al. reported
that counties with higher proportions of nonwhite residents
and those in rural areas were less likely to have any out-
patient SUD treatment facilities that accepted Medicaid,
which would limit access among some subsets of
Medicaid members.18

Some of the differences in predictors between adults and
adolescents may be explained by external factors that are often
the motivating reasons for adolescents to enter treatment, such
as parents, schools, or the criminal justice system.19

This study has a number of limitations. First, it is
restricted to Medicaid members in one state, Oregon, and
the degree to which these findings apply to other states is
not known. Second, claims data are limited in completeness,
and because they are created for administrative/financial
uses, they do not contain all of the detail that would be use-
ful for research purposes. Third, collapsing nonwhite racial
and ethnic groups due to small counts in some of these
groups precludes us from examining the heterogeneities
among these groups in relation to treatment initiation
and engagement.

Nonetheless, this analysis illustrates that there is substan-
tial room for improvement in rates of SUD treatment in
Medicaid members. Furthermore, our findings suggest that
there is substantial heterogeneity in initiating and engaging
treatment and that these differences are not consistent when
comparing adults and adolescents. Whereas adult women
and nonwhite adults had rates of initiation and engagement
that were comparable to or better than their white male
counterparts, these findings ran in the opposite direction for
adolescents. In particular, our findings suggest substantial
disparities for adolescent females and racial minorities both
in treatment and engagement. These findings suggest that
efforts to improve treatment and engagement generally may
need to differentiate strategies for adult and adolescent pop-
ulations. In particular, efforts that may be successful for
improving these measures for adult populations may be
ineffective for adolescent populations and, depending on the

strategies, could exacerbate existing racial and gender
disparities.
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