
A Randomized Controlled Trial of Buprenorphine Taper Duration 
Among Opioid-Dependent Adolescents and Young Adults

Lisa A. Marsch, PhD1, Sarah K. Moore, PhD2, Jacob T. Borodovsky, BA1, Ramon Solhkhah, 
MD3, Gary J. Badger, MS4, Shelby Semino, PhD5, Kate Jarrett, RN6, Kathleen DiGangi 
Condon, MS, MA, ANP-BC7, Kate Rossettie, NP6, Phillip Vincent, MD3, Neda Hajizadeh, 
PhD6, and Elizabeth Ducat, NP8

1Dartmouth College, Lebanon, NH

2Center for Comprehensive Pain Management and Palliative Care, Capital Health Medical Center, 
Pennington, NJ

3Jersey Shore University Medical Center Department of Medicine, Neptune, NJ

4University of Vermont Department of Medical Biostatistics, Burlington, VT

5 New York Public Library, New York, NY

6Mount Sinai St. Luke's Hospital, New York, NY

7 Winthrop University Hospital, Mineola, NY

8The Rockefeller University, New York, NY

Abstract

 Background and Aims—Few randomized controlled trials have evaluated buprenorphine 

treatment interventions for opioid-dependent youth. Consequently, optimal administration 

strategies for this cohort are unclear. Our aim was to evaluate the relative efficacy of two different 

buprenorphine taper lengths in promoting abstinence from illicit opioids and treatment retention 

among opioid-dependent youth.

 Design—A double blind, placebo controlled, multicenter randomized controlled trial.

 Setting—Two hospital-based research clinics (Manhattan and Brooklyn) in New York City, 

USA from 2005 to 2010.

 Participants—Volunteer sample of 53 primarily Caucasian participants between the ages of 

16 and 24 (n=11 under age 18) who met DSM-IV opioid dependence criteria.

 Intervention—Participants were randomly assigned to either a 28-day buprenorphine taper 

(n=28) or 56-day buprenorphine taper (n=25) via a parallel groups design over a 63-day period. 
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Both groups received behavioral counseling and opioid abstinence incentives. Both taper 

conditions had a minimum of one week of placebo dosing at the end of the taper.

 Measurements—The primary outcome was opioid abstinence measured as percent of 

scheduled urine toxicology tests documented to be negative for opioids. The secondary outcome 

was treatment retention, measured as number of days attended scheduled visits.

 Findings—Intent-to-treat analyses revealed that participants who received a 56-day 

buprenorphine taper had a significantly higher percentage of opioid negative scheduled urine tests 

compared with participants who received a 28-day buprenorphine taper (35% vs 17%, p=.039; 

Cohen's d=0.57, 95% CI: 0.02,1.13). Participants who received a 56-day buprenorphine taper were 

retained in treatment significantly longer than participants who received a 28-day buprenorphine 

taper (37.5 vs 26.4 days, p=.027; Cohen's d=0.63, 95% CI: 0.06, 1.19). Daily attendance 

requirement was associated with decreased abstinence and shorter retention compared with a 2-3 

times weekly attendance requirement, independent of taper duration. Follow-up data were 

insufficient to report.

 Conclusion—Longer (56-day) buprenorphine taper produces better opioid abstinence and 

retention outcomes than shorter (28-day) buprenorphine taper for opioid-dependent youth.

 1. Introduction

Opioid use disorders and overdose continue to be significant international public health 

problems (1-3). In the United States, close to one million young adults between the ages of 

18 and 25, and close to half a million adolescents between the ages of 12 and 17 are current 

nonmedical users of opioid pain relievers (4). Current nonmedical use of pain relievers is 

more prevalent among these two groups than among those age 26 and older (4). Lifetime 

prevalence of misuse of ‘narcotics’ (e.g. Vicodin, OxyContin, Percocet) other than heroin 

among 12th graders remains alarmingly high at 9.5% (5). Data from the Researched Abuse, 

Diversion and Addiction-Related Surveillance System (RADARS) indicate that opioids 

constitute 68% of the types of drugs of intentional exposure among adolescents and three of 

the five most frequently abused prescription drugs (6). Many youth perceive less risk in 

using prescription opioids (7) compared with use of other illicit drugs, and early onset of 

non-medical use of prescription opioids is a significant predictor of an opioid use disorder 

(8).

Many young people who initiate opioid use with prescription opioids transition to using 

heroin (9). Additionally, the percent of heroin users initiating opioid use via heroin is rising 

(10). In 2014, approximately 20% of adolescents (ages 12-17) did not report that they 

perceived a great risk from using heroin once or twice a week (11) and approximately 20% 

of 12th graders reported that it would not be very difficult to obtain heroin (5). Many 

adolescents initiate heroin use intranasally (12) and then progress to injection (13). Among 

substance-using youth, heroin-using adolescents have the highest rate of injection drug use, 

(14) which increases their risk of contracting and spreading HIV and other serious diseases 

(13, 15-17). Young injection drug users also have higher rates of premature mortality 

compared to the general population (18, 19). From 2008 to 2012, the heroin overdose death 

rate among those aged 15 to 24 rose to 2.3 per 100,000 (20). The most current Drug Abuse 
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Warning Network data indicate that over 67,000 heroin involved ED visits occurred among 

youth age 12 to 24 (21).

The prevalence and serious consequences of opioid misuse among youth underscore the 

importance of effective treatment. In 2012, 12-25 year olds constituted close to 30% of 

opioid related treatment admissions (22) and yet their rates of retention within the first three 

months of outpatient opioid addiction treatment are significantly lower than adults (23). 

Despite this, little research has been conducted to systematically evaluate treatment 

interventions for young opioid users. The scientific literature indicates that pharmacotherapy 

is a necessary component of effective opioid withdrawal treatment for adults (24). 

Buprenorphine is an FDA approved (25) partial mu-opioid receptor agonist medication that 

is used to treat opioid use disorders (26) by stabilizing the brain neurochemistry (27). While 

buprenorphine has been established as an effective medication for adults with opioid use 

disorders, (28, 29) its safety and efficacy for youth is less well understood (26, 30) as 

research on buprenorphine treatment for youth has been limited. To address this gap, we 

previously conducted a randomized, double-blind, double-dummy controlled trial comparing 

the relative efficacy of buprenorphine and the adrenergic blocker clonidine in a 28-day 

outpatient, medication-assisted withdrawal with opioid-dependent youth (aged 13-18) (31). 

Retention and opioid abstinence results supported significantly greater efficacy of 

buprenorphine. Additional results indicated that both medications were safe and did not 

produce adverse effects. A randomized trial conducted by Woody and colleagues compared 

the effectiveness of 14-day buprenorphine detoxification to a twelve week buprenorphine 

maintenance for opioid-dependent youth. Maintenance condition participants had 

significantly better retention and significantly less opioid positive urine results (32).

The current trial aimed to build on our earlier work evaluating a 28-day buprenorphine taper 

and provide new empirical data about optimal models of treatment for opioid-dependent 

youth by examining whether improved opioid abstinence and retention outcomes could be 

achieved by lengthening the duration of buprenorphine taper administration. Although 

buprenorphine maintenance produces better treatment outcomes than buprenorphine tapers 

among adults with opioid use disorders, we chose to evaluate two different tapers because 

currently no standardized buprenorphine treatment model exists for this young population. 

Youth were randomly assigned to receive either a 28-day or 56-day buprenorphine-assisted 

taper. We hypothesized that over the course of the 63-day trial, adolescents and young adults 

receiving the 56-day taper would (1) submit a significantly larger percent of opioid negative 

urines and (2) have a greater mean number of days retained in treatment than adolescents 

and young adults receiving the 28-day taper.

 2. Methods

 2.1. Design

Participants were randomly assigned to receive a double-blind buprenorphine and 

buprenorphine/naloxone-assisted taper (Subutex® and Suboxone® Reckitt Benckiser 

Pharmaceuticals Inc. Richmond, VA) of either (1) 28 days or (2) 56 days in duration in a 

parallel groups design on intake day following completion of informed consent procedures. 

Enrollment occurred at two St. Luke's Roosevelt Hospital clinical research sites in 

Marsch et al. Page 3

Addiction. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Manhattan and Brooklyn, New York. A minimum allocation procedure was used to 

randomly assign participants to study conditions (33, 34). This method balances groups on 

participant characteristics likely to influence treatment outcomes. Participants were balanced 

on: (1) gender (2) age (13-17 vs. 18-24 years) (3) past month primary route of opioid 

administration (injection or other), and (4) availability of a parent/guardian or significant 

other to participate. If a participant failed to: (1) attend the clinic on 3 consecutive, 

scheduled visits, (2) participate in 3 consecutive, scheduled counseling sessions or (3) 

provide 3 consecutive, scheduled urine samples, s/he was discharged on the 3rd missed day 

and referred to a different treatment facility. The study duration was 63 days. To avoid 

expectancy effects, each participant received the same number of identical looking tablets 

(provided by the manufacturer) throughout the trial. The amount of active buprenorphine 

was reduced over the course of the study so that by the end, each participant was taking only 

placebo tablets. At study inception, participants were required to attend treatment daily. 

After enrolling 20 participants, we obtained IRB approval to allow participants to earn take 

home doses of buprenorphine. After a period of stabilization, participants came 2 to 3 times 

weekly instead of daily. This protocol change was designed to reduce participant attendance 

burden, and did not alter the study goals. Behavioral therapy and contingency management 

interventions to incentivize treatment gains were offered to all participants throughout their 

participation in the trial. Details about these procedures are provided below.

 2.2. Participants

Participants were opioid-dependent adolescents (ages 13 to 17) and young adults (ages 18 to 

24) (13-24 yrs. eligible) who were recruited from the New York City area. Recruitment 

strategies included medical network referral, self-referral via advertisements, and 

community outreach. Eligible participants met DSM-IV criteria for opioid dependence. 

Additionally, the DSM-IV Checklist for Childhood Disorders(35) and the Global 

Assessment of Individual Needs (GAIN)(36) scale were used to screen and characterize 

potential participants. All participants received a standard medical evaluation before study 

enrollment. Exclusion criteria included: pregnancy; active significant psychiatric disorder 

(e.g. schizophrenia); or serious medical condition. Adolescents with other co-occurring 

psychiatric or substance use disorders were not excluded. Ineligible youth were referred to 

appropriate alternative services. Youth under the age of 18 provided assent with a parent or 

legal guardian who provided in-person written consent. A study investigator oversaw all 

informed consent procedures in which a complete description of the study was given to 

participants and written informed consent was obtained. We obtained institutional review 

board approval and an investigational new drug (IND) approval from the Food and Drug 

Administration. This study was conducted before the DSM-V had been published and thus 

we refer to the DSM-IV diagnostic categories used in this trial.

 2.3. Sample Size Calculations

The proposed sample size for the study was 40 participants per group based on the 

expectation of having sufficient power for the primary outcome measure, opioid abstinence, 

expressed as the mean percent of scheduled urinalyses documented to be opiate negative. 

Based on our prior estimate of variability (σ=30%), the estimated power (1-β) was 80% to 

detect a mean difference of 20% using α=.05. Although we recruited a smaller than initially 
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projected sample size, the post hoc estimated power was higher than initially planned (with 

approximately 80% power to detect a mean difference of 23%).

 2.4. Medication Administration

 2.4.1. Induction—Typical buprenorphine inductions lasted approximately 5 to 8 hours. 

All participants were advised not to use illicit opioids after midnight on the morning of their 

first buprenorphine dose to prevent antagonist effects (37). Before receiving their first 

buprenorphine dose, participants must have exhibited observable, clinically significant signs 

of opioid withdrawal as measured by the standard Clinical Institute Narcotic Assessment 

Scale (38). Additionally, participants were required to pass breathalyzer and field sobriety 

tests and provide a urine sample. Physiological data were also obtained (e.g., blood pressure, 

O2 saturation, pupil diameter).

Subutex® tablets (buprenorphine) were prescribed during the first two days to start with a 

formulation that did not have the opioid antagonist naloxone. Once stable, participants were 

prescribed Suboxone® tablets (buprenorphine/naloxone) (37). At intake, participants who 

weighed < 70 kg and/or reported using < 3 bags of heroin or its prescription opioid 

equivalent received an initial dose of 6 mg (31, 39). Participants who weighed > 70 kg 

and/or reported using ≥ 3 bags of heroin or its prescription opioid equivalent received an 

initial dose of 8 mg (31, 39). Participants held the tablets under their tongue for 5 minutes 

without speaking, and drank water before and after they ingested the medication.

If participants exhibited clinically significant withdrawal symptoms 1 hour after their initial 

dose on induction day, an additional 2, 4, 6, or 8 mg was provided. All participants passed a 

field sobriety test prior to discharge. No trial-specific serious adverse events occurred during 

this study. Our medical director was on-call every day during the study. Observations from 

study physicians showed buprenorphine was well tolerated throughout the induction and 

taper phases. Research staff observed buprenorphine adherence when participants attended 

the clinic but not when participants took buprenorphine at home. The total number of days 

of buprenorphine/naloxone use was the same for all participants within a given condition— 

28-day or 56-day—despite differences in starting dose.

 2.4.2. 28-day Buprenorphine/Naloxone Taper—Participants who received a total of 

6 mg during induction received 6, 4, 2, and 0 (placebo) mg on days 1-9, 10-18, 19-27, and 

28-63 respectively. Similarly, participants who received a total of 8 mg during induction 

received 8, 6, 4, 2, and 0 mg on days 1-7, 8-14, 5-21, 22-27, and 28-63 respectively. Similar 

taper procedures were applied to the other potential starting doses (12 and 16 mg).

 2.4.3. 56-day Buprenorphine/Naloxone Taper—Participants who received a total of 

6 mg during induction received 6, 4, 2, and 0 mg on days 1-18, 19-37, 38-56, and 57-63 

respectively. Similarly, participants who received a total of 8 mg during induction received 8, 

6, 4, 2, and 0 mg on days 1-14, 15-28, 29-42, 43-56 and 57-63 respectively. Similar taper 

procedures were applied to the other potential starting doses (12 and 16 mg). Both taper 

conditions had a minimum of one week of placebo dosing at the end of the taper.
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 2.5. Urinalysis

Urine specimens were collected under staff supervision from all participants at intake, and 

randomly observed on days participants were scheduled to attend the clinic. Samples were 

screened using semi-quantitative urinalysis procedures (Dade-Behring, VIVA-E) and 

assessed for opioids (e.g. methadone, morphine, morphine derivatives and other opioids), 

cocaine, marijuana (1x/wk) and benzodiazepines (1x/wk). Breath alcohol measures 

conducted during each urine sample collection had to be less than 0.05 g/ml of air to receive 

medication.

 2.6. Behavior Therapy

Behavioral therapy (40) was conducted three times per week for those required to receive 

daily observed doses of buprenorphine at the clinic. Behavioral therapy was conducted twice 

per week for those who received take home doses of buprenorphine. The therapy, focused on 

the unique treatment needs of adolescents (e.g., legal issues, anger management, housing, 

etc.). The model of therapy was equivalent across groups, and there was no change in this 

treatment when attendance requirements changed. The therapy was based on a Motivational 

Interviewing and Community Reinforcement Approach framework (41) and had three 

components: psychoeducational, cognitive-behavioral, and family systems. Therapists were 

given study-specific training manuals and trained by study investigators who provided 

regular supervision. Participant issues were discussed at weekly staff meetings.

 2.7. Vouchers

All participants received vouchers (incentives) based on the National Institute on Drug 

Abuse manual on Community Reinforcement Approach (42) to reinforce opioid abstinence. 

Participants earned vouchers by providing opioid-negative urine samples. Vouchers were 

used to help participants increase non-drug use related activities using items such as movie 

tickets. Vouchers were also used to reinforce clinic attendance and completion of weekly 

assessments, and were administered at each behavioral therapy session. Participants earned a 

total of $798.75 in vouchers ($596.25 from opioid-negative urine samples) if they remained 

opioid abstinent, had perfect clinic attendance, and completed all assessments. The first 

opioid-negative urine sample was worth $2.50. Vouchers increased in value by $3.00 for 

each consecutive opioid-negative urine sample. Participants earned a $10.25 bonus voucher 

for providing a week of opioid-negative urines. Participants who submitted opioid-positive 

urines earned no voucher for that day and the next voucher for an opioid-negative urine 

sample was reset to $2.50. If a participant provided 5 consecutive opioid-negative urine 

samples after the lapse, they returned to their voucher value before the lapse. Among all 

participants required to attend the clinic daily (n=20), the mean total voucher compensation 

was $31.73. Earnings ranged from $0 to $517.50. Seventy-five percent (n=15) of these 

participants earned no vouchers. Among participants required to attend the clinic 2 to 3 

times per week (n=33), the mean total voucher compensation was $123.78. Earnings ranged 

from $0 to $542.25. Approximately 18% (n=6) of these participants earned no vouchers.
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 2.8. Outcome Measures

 2.8.1. Primary Outcome—The primary outcome measure was biochemically 

documented opioid abstinence as defined by the proportion of all scheduled urinalyses 

negative for opioids during the 63-day trial. For this intent-to-treat (ITT) approach, all 

missed urine samples, whether occurring prior to, or after participants dropped out of 

treatment, were considered opioid positive. Additionally, we conducted sensitivity analyses 

which examined percent abstinence independent of retention and missed urinalyses. 

Specifically, we also defined percent abstinence as (a) percent of urine samples documented 

to be opioid negative during the period participants remained in treatment and (b) percent of 

urine samples documented to be opioid negative among samples actually obtained from each 

participant (i.e. missing not assumed to be positive).

 2.8.2. Secondary Outcomes—Several secondary outcomes were examined between 

the two taper conditions including mean number of days retained in treatment, percent of 

participants that completed treatment, and average of participants’ longest duration of 

continuous abstinence from opioids.

 2.9. Statistical Analyses

Treatment groups were compared on differences in participant characteristics using t-tests 

for normal-like continuous variables, Wilcoxon Rank Sum tests for non-normal measures, 

and chi-square tests for nominal variables. Primary analyses were based on all participants 

randomized to treatment groups independent of early dropout, noncompliance etc., 

consistent with an intent-to-treat approach to clinical trials. (43) Two-way analyses of 

variance with fixed factors representing taper condition (28-day and 56-day tapers), 

attendance schedule (daily vs 2 to 3 times weekly), and their interaction were used to 

examine primary and secondary outcomes measures of abstinence and retention. The 

proportion of participants completing treatment was compared using a Cochran-Mantel-

Haenszel test comparing taper groups conditioning on attendance schedule. Homogeneity 

was tested based on a Breslow-Day test. Effect sizes (Cohen's d) were computed using the R 

subroutine “compute.es”. Statistical analyses were performed using SAS statistical software 

Version 9.2 (SAS Institute, Cary, NC). Statistical significance was determined at p < 0.05.

 3. Results

Fifty-six participants provided either consent (≥18 years) or assent (<18 years). Three 

participants discontinued the study prior to being randomly assignment to treatment. Thus, 

53 participants were randomly assigned to a study condition (28-day buprenorphine-taper 

condition (n=28) and 56-day buprenorphine taper condition (n=25)) (Figure 1).

 3.1 Participant Characteristics

There were 22 females and 31 males. The mean age of the sample was 20.5 years and most 

participants were Caucasian (76%). Fourteen percent (n=4) of participants in the 28-day 

group and 28% (n=7) of participants in the 56-day group were under the age of 18. The 

youngest participants in the trial were 16 years old. Comparable levels of heroin, 

prescription opioid, and polysubstance use and co-morbid psychopathology were observed 
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across both conditions. There were no significant differences between treatment groups 

except for nicotine dependence. Additional participant characteristics are provided in Table 

1.

 3.2. Primary Analyses: Opioid Abstinence

Participants in the 56-day condition achieved significantly greater opioid abstinence 

compared to those in the 28-day condition. Participants in the 56-day condition had 

approximately 35% of scheduled urines negative for opioids compared to 17% in the 28-day 

taper group (Table 2). Similar differences were observed between the two taper groups when 

percent abstinence was based only on the period in which participants remained in treatment 

and when based solely on samples obtained (i.e. missing not considered positive). 

Additionally, attendance schedule had a significant effect on abstinence. Participants who 

were required to attend 2 to 3 times weekly had a significantly greater percentage of 

scheduled urine samples documented to be opioid negative compared to participants who 

were required to attend daily (Table 2, Figure 2). Similar attendance schedule differences 

were observed for percent abstinence while participants remained in treatment (Table 2) and 

when considering only samples obtained (Table 2). There was no evidence that treatment 

differences were dependent on attendance schedule (interaction p ≥ .57 for all measures of 

abstinence).

 3.3. Secondary Analyses: Retention and Longest Duration of Continuous Abstinence

Participants in the 56-day condition were retained in treatment significantly longer than 

those in the 28-day condition (Table 2). Additionally, participants who were required to 

attend 2 to 3 times weekly were retained significantly longer than those required to attend 

daily (Table 2, Figure 3). Differences in retention between taper groups were not dependent 

on attendance schedule (interaction p=.47). Thirty-six percent of participants in the 56-day 

compared to 18% of those in the 28-day conditions were retained at the end of the 63-day 

trial (p = .049). There was evidence that participants in the 56-day taper group had a greater 

number of days of continuous abstinence from opioids compared to the 28-day taper (Table 

2). Additionally, participants who attended 2 to 3 times weekly had a significantly greater 

number of days of continuous abstinence from opioids than those required to attend daily 

(Table 2).

 4. Discussion

This study contributes novel information to the small but growing body of empirical 

knowledge regarding the treatment of opioid-dependent youth with buprenorphine. To our 

knowledge, this is the first study to compare two different buprenorphine-assisted taper 

lengths with no period of maintenance, among opioid-dependent youth. Results demonstrate 

that a slower (56-day) buprenorphine taper produces significantly better abstinence and 

retention outcomes for this population relative to a faster (28-day) taper. This is a novel and 

important research finding, given the limited treatment research conducted with this 

population. Providing buprenorphine assisted-treatment to opioid-dependent youth may 

greatly reduce their likelihood of continued and escalating substance involvement and 

substance-abusing life trajectories. Currently no effective standard of care exists for this 
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cohort. Thus these data may be useful for developing treatment models that promote greater 

treatment retention, which may help youth benefit more from behavioral treatment and skills 

training offered within a treatment setting (44). As noted above, a portion of participants 

enrolled in the trial were under the age of 18. While these proportions were relatively small - 

14% and 28% for the 28-day and 56-day groups respectively - results are encouraging that 

longer buprenorphine taper strategies will improve abstinence and retention outcomes for 

adolescents under the age of 18, as well as an older cohort of young adults.

A longer buprenorphine-assisted taper enables a slower opioid reduction in the brains of 

opioid-dependent youth. This approach may better stabilize brain neurochemistry and 

control withdrawal symptoms relative to a faster taper. Some concern has been raised that 

long term opioid replacement therapy may lower an adolescent's likelihood of attaining 

complete abstinence, (30) and more research is needed to understand the neurological 

impact that opioid pharmacotherapy can have on youth (45). However, the risks associated 

with opioid pharmacotherapy must be weighed against the risks associated with 

discontinuing opioid pharmacotherapy such as overdose (9) and contracting HIV (9, 11-13). 

While it is likely that buprenorphine maintenance produces better retention and abstinence 

outcomes than detoxification, if the choice is between differing taper lengths, longer tapers 

are recommended relative to shorter tapers, as this will likely produce better outcomes.

Prescriptions for up to a month's supply of buprenorphine are routinely provided to patients 

in the United States (46). Take-home medication was provided to participants in the Woody 

trial (32) and in this trial. Our initial study design required daily, observed, onsite 

buprenorphine administration under the rationale that daily attendance would enable daily 

therapeutic support and observation of medication effects. However, many participants 

identified this requirement as a significant and counterproductive burden. Participants’ self-

report, poor attendance, and high drop-out rates, communicated the logistical infeasibility of 

a daily attendance regimen. To improve recruitment and retention, and maximize the 

generalizability of the study results, we changed the protocol to require only 2 to 3 times 

weekly clinic attendance and offered scripts on intervening days. This change resulted in a 

more acceptable model of care to adolescents, as evidenced by its impact on opioid 

abstinence and treatment retention outcomes. This is an important finding because clearly 

understanding how to engage opioid-dependent youth is essential to shaping models of care 

for this population.

One limitation of this study was the small sample size. We found that this population of 

opioid-dependent youth was difficult to recruit for treatment research and a wide variety of 

recruitment techniques yielded limited benefit. We think that compared to our previous 

study, obtaining a sample size of 53 was a significant improvement and achievement (31). 

Notably, this is not an isolated phenomenon. During the Woody et al. clinical trial (32), two 

study sites had to be closed due to the inability to recruit enough opioid-dependent youth 

willing to participate. An additional limitation of this study is the fact that participants were 

self-selected. Youth who self-identify as having a substance use problem and seek treatment 

may be distinct from youth who have no desire to seek treatment or who are mandated to 

treatment by criminal justice systems.
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Although results were promising overall, less than half of participants enrolled in both 

conditions completed the entire 63 days of the study. This finding underscores the need to 

increase the potency of treatment models for youth with opioid use disorders. A recent 

systematic review using buprenorphine for opioid detoxification among adults with opioid 

use disorders concluded that longer taper duration is associated with better abstinence 

outcomes (28). Our data among youth parallel this trend. However, buprenorphine 

maintenance treatment reliably produces better treatment outcomes relative to buprenorphine 

tapers among adults (47, 48). Additional trials with larger sample sizes of adolescents and 

young adults should evaluate the relative effectiveness of varying taper lengths in 

combination with varying lengths of antecedent maintenance periods. These data would 

allow clinicians to make more informed decisions when trying to determine the best 

treatment for an individual opioid-dependent youth.
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Clinical Trial Registration

Trial registration occurred prior to data collection.

Science-Based Treatment for Opioid-Dependent Adolescents

ClinicalTrials.gov Identifier: NCT00182572

https://clinicaltrials.gov/ct2/show/NCT00182572?term=marsch&rank=2
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Figure 1. 
CONSORT Diagram
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Figure 2. 
Mean Percent of Urine Screens Documented as Opioid Negative by Buprenorphine 

Treatment Condition Before and After Changes in Attendance Requirement
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Figure 3. 
Retention by Buprenorphine Treatment Condition Before and After Changes in Attendance 

Requirement
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Table 1

Participant Characteristics by Taper Condition at Treatment Intake*

28-day condition (n=28)† 56-day condition (n=25)†

Characteristic Mean SD n (%) Mean SD n (%)

Age (years) 21.0 (2.5) 19.9 (2.7)

Male 15 (54) 16 (64)

Caucasian 21 (81) 16 (70)

Intravenous opioid user 16 (57) 15 (60)

Heroin primary opioid used 24 (86) 19 (76)

Age of first opioid use 17.0 (2.1) 16.0 (2.1)

Age of regular opioid use onset 17.7 (2.3) 17.1 (2.4)

Years of regular opioid use 3.6 (2.2) 2.9 (1.6)

≥3 Bags of heroin per day 23 (82) 15 (60)

DSM-IV diagnoses (met criteria at intake)

    Mixed anxiety/depression 20 (71) 15 (60)

    Major depressive disorder 14 (52) 13 (52)

    Manic episode disorder 12 (44) 9 (36)

    Oppositional defiant disorder 9 (32) 10 (42)

    Conduct disorder 8 (29) 8 (33)

    Attention-deficit/hyperactivity disorder 14 (50) 8 (32)

Homeless 2 (7) 3 (12)

Starting Dose for Taper

    16 mg 5 (18) 2 (8)

    12 mg 3 (11) 5 (20)

    8 mg 17 (61) 11 (44)

    6 mg 3 (11) 7 (28)

Days used heroin in last 90 days 67.9 (30.3) 59.8 (33.0)

Days used prescription opioids in last 90 days 16.5 (31.3) 16.2 (27.6)

Prior substance use related ER visits 0.9 (2.1) 0.84 (1.4)

Prior outpatient substance use treatment episodes 0.5 (0.9) 0.8 (1.4)

Prior inpatient substance use treatment episodes 0.7 (1.2) 2.4 (5.1)

Other substance dependence (present at intake)

    Alcohol 7 (25) 7 (28)

    Cannabis 6 (21) 7 (28)

    Nicotine 20 (71) 8 (32)

    Cocaine 7 (25) 7 (28)

    Amphetamine 2 (7) 1 (4)

*
No significant differences were observed between treatment group participant characteristics (p = 0.05) except for nicotine dependence.

†
28 or 25 participants were available for all variables in the table with the exception of: Caucasian (n=26 for the 28-day taper & n=23 for the 56-

day taper), major depressive disorder (n=27 for the 28-day taper), manic episode disorder (n=27 for the 28-day taper), oppositional defiant disorder 
(n=24 for the 56-day taper), conduct disorder (n=24 for the 56-day taper).
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