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SPECIFIC AIMS:
The US opioid epidemic, marked by widespread use of heroin and nonmedical use of
prescription opioids, is a public health crisis.1 Opioid use disorder (OUD)2 often begins in
adolescence.3 4 Among all people in treatment for OUD, one in three report that their first use
occurred before age 18.5 Providing adolescents with early, effective treatment is critical to
improve the life course trajectory of addiction.6
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Yet, only one in 12 adolescents who needs

OUD treatment receives it, and once in treatment, adolescents are one-third as likely as adults
to be retained in treatment.11
To promote engagement and retention in care for adults with OUD, office-based opioid
treatment (OBOT) is offered in many primary care settings. OBOT combines (i) physician visits,
including pharmacotherapy when appropriate; (ii) nurse care management; and (iii) behavioral
therapy. OBOT may be especially promising for adolescents, who can receive treatment from a
trusted primary care provider in the same familiar setting they receive their usual medical care.12
To date, however, OBOT has not been formally adapted for adolescents.
This APA Young Investigator Award application proposes to obtain formative quantitative and
qualitative data to inform modification of OBOT for adolescents. The Specific Aims are to:
Aim 1: Determine high-risk periods during outpatient OUD treatment for adolescents.
We will quantify retention in care using statewide insurance claims data and identify when
risk for loss to follow-up is high, thus informing the timing of support in our OBOT model.
Aim 2: Identify and incorporate necessary modifications to OBOT for adolescents.
We will conduct semi-structured interviews with adolescents and caregivers, focusing on
how to best engage and retain adolescents in care, then modify the OBOT clinical model.
These data will allow us to optimize OBOT for adolescents and will provide preliminary data for
a K23 career development award application in which I will propose a pilot trial of the model.

BACKGROUND:
The US opioid crisis has been declared a public health emergency.1 From 2014 to 2015,
overdose mortality for 15- to 19-year-olds rose 19%, more than doubling the 1999 rate.13
Engaging adolescents in early treatment is critical to prevent lifetime harm.6
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Yet, only one in

12 adolescents who need treatment receive it,14 and once in treatment, adolescents
demonstrate poor retention in care.11 15 16 For adults with OUD, many primary care clinics offer
Office-Based Opioid Treatment (OBOT), an evidence-based, collaborative care approach that
optimizes engagement and retention in care by combining (i) physician visits, (ii) nurse care
management, and (iii) on-site behavioral therapy.17
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OBOT is especially promising for

adolescents, who can receive treatment from a trusted primary care provider in the same
familiar setting they receive their usual medical care.12 20
Adolescents have unique physiological, neurocognitive, and psychosocial needs distinct from
those of adults,21 and to be effective, drug treatment for adolescents should be developmentally
appropriate.12 20 22
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Specifically, the developmental stage of adolescents should be considered

with regard to goals for treatment, intervention components, timing of components, and
integration with other support systems (e.g., schools, workplaces, community groups).
Additionally, many adolescents present to addiction care with a parent, guardian, or other
trusted adult, and incorporating caregivers into treatment in many cases may improve treatment
outcomes.8 20 25
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In order to address these requirements of an effective treatment model for

adolescents – that services be developmentally appropriate and family-centered to maximize
engagement and retention – OBOT needs modification and rigorous study.
SIGNIFICANCE:
The clear and urgent need for improved treatment services for adolescents (defined here as
young people <18 years) was highlighted by a 2016 American Academy of Pediatrics policy
statement – the first of its kind by any pediatric professional society.20 The statement calls for

expanded addiction treatment in primary care, an approach that has been shown to be effective
for adults with OUD.17 18 In order to overcome common barriers to providing OUD treatment in
primary care (including insufficient provider support and infrastructure),29

32

the Substance Use

and Mental Health Services Administration has promoted OBOT to enhance engagement and
retention in care.17 18 33 However, OBOT has not yet been studied for adolescents, thus
constituting a critical knowledge gap amidst calls for expanded treatment for this age group.20 34
An OBOT model enhanced for adolescents has enormous potential to improve treatment
outcomes. Yet, even when effective for the treatment of adults, behavioral health care models
for adolescents are often hampered by poor engagement and retention in care.35 OBOT is
evidence-based for treating adults with OUD,17

19 33

but the treatment model does not fully

address the unique needs of adolescents. In one study of OBOT, young people were only onethird as likely to be retained in an adult-oriented program despite a collaborative care
approach.11 Relapse during and after treatment among adolescents is common.11 36 37 An OBOT
model optimized to meet the needs of adolescents holds great promise to maximize
engagement and retention.38
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In turn, engaging and retaining adolescents in the evidence-

based OBOT model is likely to maximize treatment outcomes. Adapting OBOT for adolescents
is innovative, holds great promise to improve outcomes, and is consistent with the Academic
Pediatric Association’s mission of optimizing health and well-being for vulnerable young people.
PRELMINARY STUDIES:
In June 2016, BMC established one of the first OBOT programs for adolescents. Clinic staff
includes three physicians, a nurse care manager, and a behavioral specialist. Figure 1 depicts
the current OBOT program (based on the adult-oriented model17 18) and the role and timing of
visits with each care team member. Although the model still requires optimization for
adolescents, the program has already cared for 104 patients. Overall, 57% are male; and 58%

filed with a primary or secondary ICD-9-CM diagnosis code for OUD (304.0x or 304.7x) in ≥1
inpatient or emergency department claim or ≥2 outpatient claims.53 54 Prior to the first observed
diagnosis of OUD, a preceding period of 60 days will be required without a claim containing an
OUD diagnosis or buprenorphine or naltrexone dispensing to define a new episode of care.53 55
Youth receiving methadone will be excluded since methadone is necessarily dispensed only in
methadone treatment centers rather than in outpatient settings.20 56 Within the MDPH dataset, I
have already identified a cohort of n=979 individuals that meet inclusion criteria.
Outcomes. The primary outcome will be retention in care, defined as time from initiation of
buprenorphine or naltrexone in an outpatient setting until loss to follow-up (≥60 days without a
claim55). The last day of retention in care will be the date that an individual was dispensed
medication or the last date of an outpatient claim (i.e., if a participant discontinues medication
but remains in outpatient addiction care), whichever is later.55 57
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Analyses. I will first describe baseline cohort characteristics and use the Kaplan-Meier
technique to generate survival curves of retention in care. I will then conduct Cox proportional
hazards regression comparing time to loss of follow-up. Multivariable models will identify the
contribution of the predisposing, enabling/impeding, and need factors shown in Figure 3.
Additionally, we will incorporate data from the Bureau of Substance Abuse Services on whether
an individual received (i) acute treatment services (“detox”), (ii) crisis stabilization services or
transitional support services, or (iii) long-term residential addiction treatment. We will generate
time-varying indicator variables for each level of treatment, and examine retention in care in
relation to receipt of these services in multivariable models.
Limitations. The analysis of retention in care and relapse among youth is limited to those who
receive buprenorphine or naltrexone; the MDPH data are unable to conclusively identify youth
receiving outpatient addiction treatment that does not incorporate pharmacotherapy. However,
since most youth (86%) in the

OBOT program ultimately choose to receive buprenorphine

or naltrexone, youth in the MDPH receiving pharmacotherapy in outpatient settings are a close

approximation of youth in the

OBOT program.

Aim 2: Identify and incorporate necessary modifications to OBOT for adolescents.
Overview. To further inform modification of the OBOT model (Exploration Phase of the EPIS
framework),41 I will conduct qualitative research to identify modifications that will maximize
engagement and retention in care, and render the model developmentally appropriate and
family-centered. This work will be comprised of semi-structured interviews with adolescents and
caregivers. Then, to incorporate identified modifications into OBOT (Preparation Phase),41 I will
use the systematic approach of Wingood and DiClemente,61 as described below.
Inclusion criteria. Adolescents: Age <18 years and diagnosis of OUD, based on a physician
intake interview using DSM-5 criteria.2 Caregivers: Parent/guardian of a <18-year-old with OUD.
Although we will aim to enroll adolescent-caregiver dyads, adolescents may enroll if their
caregiver does not participate, and vice versa.
Sampling and recruitment. A trained research assistant (RA) will conduct targeted outreach to
patients and caregivers of the

adolescent OBOT program. I will use purposive sampling to

maximize diversity of the sample with regard to age, sex, race/ethnicity, and prior treatment
experiences.62 The RA will approach potential participants, explain the study, and obtain
informed consent. A Certificate of Confidentiality (now routinely provided by NIH) will protect
participants given the potential that they may disclose sensitive information. Recruitment will
continue until thematic saturation has occurred, and I estimate requiring 12-15 adolescents and
12-15 caregivers. Adolescents and caregivers will each receive a $30 gift card as remuneration.
Semi-structured interviews. I will personally conduct in-person semi-structured interviews, and
will use separate interview guides for adolescents and caregivers. Interview guides will be
developmentally appropriate and I will field test them prior to use. Interviews will proceed from
broad, introductory questions to more specific probes.63 64 Probes will examine the feasibility
and acceptability of addiction treatment in primary care, facilitators/barriers to engagement and

retention in care, and specific recommendations that would optimize OBOT for adolescents.
Qualitative data analyses. I will use an inductive approach to identify themes and
subthemes.65 First, the RA and I will independently read a subset of transcripts to generate
potential codes, with oversight by my mentors/advisors.66 We will use these data to develop a
preliminary codebook, which we will then apply to a different set of transcripts to assess
consistency across themes and revise as needed. We will then apply the final coding scheme to
transcripts using NVivo software. We will analyze content for emergent themes/subthemes, and
consider the context of sociodemographic factors (age, sex, race/ethnicity) and participants’
prior experiences with other treatment models to delineate OBOT modifications.65
Integrating modifications to OBOT model. My mentors and I will use findings from this
formative research (Aims 1 and 2) to design the enhanced OBOT model using the systematic
approach of Wingood and DiClemente.61 67 68. First, we will decide on modifications to be
incorporated, bearing in mind real-world financial, time, and regulatory constraints. Second, we
will develop a draft plan for the clinical model, balancing modifications with the need to
maximize fidelity and sustainability. Third, we will invite key informants (i.e., participants of our
prior qualitative research) to assess the credibility of our draft plan and refine as needed through
a process known as member checking,69 thus developing a final plan for the pilot.64 65 Fourth, we
will train

clinic staff on the enhanced OBOT program in preparation for its implementation.

CAREER DEVELOPMENT:
The career development goals supported by this APA Young Investigator Award are to: (1)
establish expertise in analytic techniques used in interventional research, including advanced
survival analysis and use of correlated data; and (2) develop foundational skills in intervention
development, including the use of qualitative data to inform an intervention. To support Goal 1, I
will build on my preexisting experience conducting basic time-to-event analyses and will seek
additional formal education by attending the 3-day UCLA Center for Advancing Longitudinal
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administrative operations, obtaining IRB
approval, recruiting and enrolling
participants, obtaining transcripts for
qualitative interviews, and disbursing
compensation to participants who complete
study activities.

$0

$2,880

$2,880

A transcription service (Private Secretary,
Inc.) will be employed to transcribe audio
files of the semi-structured interviews with
adolescents and caregivers into text.

$0

$900

$900

Each adolescent and caretaker will receive
a $30 ClinCard (a secure reloadable debit
card developed by Greenphire, Inc.) for their
time participating in the semi-structures
interviews.

$0

$365

$365

Stata statistical software will be used for
quantitative analyses.

$545*

$0

$545

NVivo qualitative software will be used to
analyze data and apply the final coding
scheme to transcripts.

x 200 hrs

Transcription

$96/hr of audio
x 1 hr/subject
x 30 subjects

Remuneration

$30/subject
x 30 subjects

Software, type

Stata 15/SE single
academic license
NVivo single
academic license
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(max $1500)

Research training

CALDAR 2018
Summer Institute,
Los Angeles, CA,
August 2018

TOTAL

$500*

$1,500

$2,000

Dr.
will travel to PAS to present his
findings, disseminate his research, learn
about innovations in his field, and network.

$1,500*

$450

$1,950

$450 is requested to support registration
and materials for the UCLA Center for
Advancing Longitudinal Drug Abuse
Research, a course designed for young
investigators to learn longitudinal data
analysis techniques applied to substance
use research; travel costs ($1,500) will be
covered in-kind.
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$10,000

$13,640

*In-kind funds will come from the Division of General Pediatrics at
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