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Abstract

Although novel buprenorphine induction strategies are emerging, they have been inadequately
studied. To examine our newly developed patient-centered home-based inductions, we conducted
a subgroup analysis of 79 opioid-dependent individuals who had buprenorphine inductions at an
urban community health center. Participants chose their induction strategy; standard-of-care
office-based inductions were physician-driven, with multiple assessments, and observed, and
patient-centered home-based inductions emphasized patient self-management and included a “kit”
for induction at home. We conducted interviews and extracted medical records. Using mixed non-
linear models, we examined associations between induction strategy and opioid use and any drug
use. Compared to those with standard-of-care office-based inductions, participants with patient-
centered home-based inductions had no significant differences in opioid use (AOR=0.63,
95%C1=0.13-2.97), but greater reductions in any drug use (AOR=0.05, 95%CI1=0.01-0.37).
Taking into account the limitations of our observational cohort study design, we conclude that
participants with patient-centered home-based inductions had similar reductions in opioid use and
greater reductions in any drug use than those with standard-of-care office-based inductions. It is
essential that new induction strategies be based on existing models or theories and well-studied.

1. Introduction

Despite increasing rates of opioid dependence in the U.S., opioid dependence remains
severely undertreated (Cicero, T. J., Inciardi, J. A., & Munoz, A., 2005; Sung, H. E.,
Richter, L., Vaughan, R., Johnson, P. B., & Thom, B., 2005a; Substance Abuse and Mental
Health Services Administration [SAMHSA], 2008a; SAMHSA, 2008b; SAMHSA, 2009).
To address this, federal legislation was enacted which allows for opioid addiction treatment
with buprenorphine to occur outside of drug treatment programs. Buprenorphine treatment is
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associated with positive health outcomes, including reduction in opioid use and HIV risk
behaviors (Marsch, L. A. et al., 2005; Sullivan, L. E. et al., 2008; Carrieri, M. P. et al., 2003;
Lott, D. C., Strain, E. C., Brooner, R. K., Bigelow, G. E., & Johnson, R. E., 2006; Fudala, P.
J. etal., 2003; Johnson, R. E. et al., 1995; Johnson, R. E., Jaffe, J. H., & Fudala, P. J., 1992;
Ling, W., Wesson, D. R., Charuvastra, C., & Klett, C. J., 1996; Pani, P. P., Maremmani, 1.,
Pirastu, R., Tagliamonte, A., & Gessa, G. L., 2000; Johnson, R. E. et al., 2000; Petitjean, S.
et al., 2001; Schottenfeld, R. S., Pakes, J. R., Oliveto, A., Ziedonis, D., & Kosten, T. R.,
1997, Strain, E. C., Stitzer, M. L., Liebson, I. A., & Bigelow, G. E., 1996). Despite these
benefits, buprenorphine treatment is not widespread in the U.S. (Fiellin, D. A., 2007). One
reason for limited buprenorphine treatment is the challenge patients and providers face with
buprenorphine induction (Cunningham, C. O., Kunins, H. V., Roose, R. J., Elam,R. T., &
Sohler, N. L., 2007; Walley, A. Y. et al., 2008).

Of the three phases of buprenorphine treatment (induction, stabilization, maintenance),
induction, the initiation of buprenorphine treatment, is key to treatment success. In fact, a
substantial proportion of buprenorphine treatment failures occur during the first seven days
of treatment (e.g., during the induction) (Lee, J. D., Grossman, E., DiRocco, D., &
Gourevitch, M. N., 2009; O'Connor, P. G. et al., 1998; Whitley, S. D. et al., 2009). U.S.
National guidelines recommend that the induction process includes multiple assessments to
evaluate opioid withdrawal and titrate buprenorphine dose in medical settings (Center for
Substance Abuse Treatment., 2007). Because this process is difficult to carry out, physicians
have begun developing new induction strategies. In a study of buprenorphine-prescribing
physicians in Massachusetts, 42% offered unobserved home-based inductions (Walley, A.
Y. et al., 2008). Despite this emerging change in clinical practice, unobserved home-based
induction protocols have not been thoroughly described, and essential protocol components
remain unknown. Additionally, few studies have evaluated these new induction strategies
(Lee, J. D., Grossman, E., DiRocco, D., & Gourevitch, M. N., 2009; Alford, D. P. et al.,
2007; Sohler, N. L. et al., 2010).

To evaluate this emerging change in clinical practice, we conducted a subgroup analysis of
our prospective cohort study to compare our newly developed patient-centered home-based
inductions to standard-of-care office-based inductions, examining drug use outcomes.

2. Methods

2.1 Setting

We conducted a subgroup analysis of a longitudinal cohort study of opioid-dependent
individuals who initiated buprenorphine treatment at an urban community health center.
Original study aims were to identify factors predicting positive treatment outcomes among
participants receiving buprenorphine treatment integrated into primary care. Participants
were followed for six months, and data collection included interviews and medical record
extraction. The study was approved by the medical center’s institutional review board.

The study was conducted in a Bronx community health center from November 2004 to
December 2009, immediately following the establishment of a buprenorphine treatment
program (Cunningham, C. et al., 2008). Briefly, six general internists work closely with a
clinical pharmacologist to provide buprenorphine treatment in the context of general primary
care medicine. The health center, which provides comprehensive services such as adult and
pediatric medicine, obstetrics/gynecology, dentistry, radiology, pharmacy and other
specialty and ancillary services, is located in an urban area that has been disproportionately
affected by drug use (Olson EC, Van Wye G, Kerker B, Thorpe L, & Frieden TR, 2006).
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2.2 Participants

Individuals who inquired about buprenorphine treatment at the health center, were clinically
appropriate, and gave written informed consent were enrolled.

Study eligibility criteria included: 1) undergoing buprenorphine induction, 2) HIV infection,
and 3) English fluency. After securing additional funding, the last two criteria were
expanded in January 2007 to include participants with and without HIV infection, and
participants fluent in English or Spanish. To receive buprenorphine treatment at the health
center, participants had to be at least18 years old, dependent on opioids (per DSMIV criteria
(1994)), and insured by a health plan accepted at the health center or willing to pay for
treatment on a sliding scale fee. Consistent with national guidelines (Center for Substance
Abuse Treatment., 2007), participants were excluded from receiving buprenorphine
treatment if they were: 1) hypersensitive to buprenorphine or naloxone, 2) pregnant, 3)
alcohol dependent (per DSM-IV criteria (1994)), 4) benzodiazepine dependent (per DSM-IV
criteria (1994)), 5) with transaminase levels greater than five times normal, 6) diagnosed
with severe, untreated psychiatric illness, and 7) taking more than 60 mg of methadone daily
in the past month.

2.3 Inductions

During the initial portion of the study, when buprenorphine treatment was newly
implemented at the health center, all participants received standard-of-care observed office-
based inductions. After recognizing the barriers associated with standard-of-care inductions,
we developed a patient-centered unobserved home-based induction strategy and introduced
it into clinical practice. Thus, during the latter portion of the study, participants chose either
standard-of-care office-based inductions or patient-centered home-based inductions. After
participants were assessed and determined to be appropriate for buprenorphine treatment,
providers briefly discussed both induction treatment strategies and ascertained participants’
preferences. Below we describe these induction strategies.

2.3.1 Standard-of-care office-based inductions—Standard-of-care office-based
inductions followed recommendations of national guidelines (Center for Substance Abuse
Treatment., 2007). Participants attended a preparatory office visit to obtain information
about buprenorphine treatment, were scheduled for the induction visit, and instructed to
present to the visit in opioid withdrawal. At that first induction visit, participants were
assessed with a standardized scale to ensure they were in adequate withdrawal (Wesson, D.
R. & Ling, W., 2003), and then given 1-2 tablets of 2/0.5mg of buprenorphine/naloxone.
(All participants were given buprenorphine/naloxone rather than buprenorphine
monotherapy, and all medication was obtained from the pharmacy located with the
community health center and billed to participants’ insurance plans.) After this 20-minute
visit, participants were re-assessed 60 minutes later to determine their response to
buprenorphine/naloxone. Depending on opioid withdrawal symptoms, participants were
subsequently given 1-2 tablets of 2/0.5 mg of buprenorphine/naloxone. This process was
repeated until participants’ opioid withdrawal was substantially diminished or until a
maximum of 16/4 mg of buprenorphine/naloxone was taken. Physicians also prescribed
ancillary medications (e.g., ibuprofen, clonidine, and loperamide hydrochloride) to help
manage participants’ withdrawal symptoms accordingly. All together, with repeated
assessments, the initial induction visit lasted 2—4 hours.

Participants had their second induction visit within 1-2 days, during which time they were
assessed for opioid withdrawal and buprenorphine/naloxone doses were titrated accordingly.
This second induction visit typically lasted 15-20 minutes. Participants were encouraged to
call their provider with questions or concerns that arose between visits. After participants

J Subst Abuse Treat. Author manuscript; available in PMC 2012 June 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Cunningham et al.

Page 4

were stabilized, they usually had monthly visits for buprenorphine treatment. The duration
of maintenance buprenorphine treatment was determined on a case-by-case basis and
typically continued for an indefinite period of time.

2.3.2 Patient-centered home-based inductions—~Patient-centered home-based
inductions were developed in response to challenges experienced with standard-of-care
office-based inductions. For example, with standard-of-care office-based inductions,
employed patients had difficulties missing work, patients felt uncomfortable experiencing
opioid withdrawal symptoms in a busy waiting room, and physicians struggled with time
demands. Our new patient-centered home-based induction strategy was designed to be more
patient-centered and to make opioid addiction management consistent with other chronic
disease management in primary care. Thus, patient-centered home-based inductions were
guided by the Chronic Care Model (CCM) (Wagner, E. H. et al., 2001; Wagner, E. H., 1998;
Watkins, K., Pincus, H. A, Tanielian, T. L., & Lloyd, J., 2003). One specific aspect of the
CCM that was emphasized was greater patient self-management of addiction. After
developing, pilot testing, and refining this new induction strategy, we introduced it into
clinical practice.

For patient-centered home-based inductions, participants attended a preparatory office visit
to obtain information about buprenorphine treatment and plan their home-based inductions.
During this 30-minute visit, self-management of opioid addiction was promoted by: 1)
educating participants about opioid addiction and buprenorphine treatment; 2) using
motivational techniques to encourage participants to take the steps necessary to succeed in
managing their opioid addiction; 3) emphasizing empowerment by involving participants as
the primary drivers of their health; and 4) providing resources to assist participants to self-
manage their opioid addiction. Resources consisted of a home induction kit, which included
an instruction sheet, ten 2/0.5 and four 8/2 buprenorphine/naloxone pills, and six pills each
of ibuprofen, clonidine, and loperamide hydrochloride (see Table 1). Because a total of
52/13 mg of buprenorphine/naloxone pills were included in the kit, the maximum average
dose of buprenorphine/naloxone over three days of the induction was 16/4-18/4.5 mg of
buprenorphine/naloxone, which was similar to the maximum dose received with standard-
of-care office-based inductions. The instruction sheet had six sections that explained the
contents of the kit, when to start taking buprenorphine/naloxone, things not to do, how to
take buprenorphine/naloxone, plans to guide treatment and facilitate follow-up, and a log to
track medications taken. Participants were encouraged to call their provider if questions or
concerns arose during the induction.

Participants were given a follow-up appointment within three days, at which time long term
maintenance was discussed. Similar to the treatment received by those with standard-of-care
office-based inductions, the duration of maintenance treatment for those with patient-
centered home-based inductions was determined on a case-by-case basis, typically continued
for an indefinite period of time, and usually consisted of monthly visits (after participants
were stabilized).

2.4 Data Collection

2.4.1 Interviews—~Participants were interviewed at baseline (prior to induction), and 1, 3,
and 6 months after induction by a research assistant. Interviews lasted 45-60 minutes and
occurred in a private room at the health center. Interviews were conducted using audio
computer-assisted self-interview (ACASI) technology in which questions were displayed on
a computer while an audio recording of the question was played. Participants entered
responses directly on the computer, which may result in more accurate reporting of sensitive
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behavior than other survey methods (Turner, C. F. et al., 1998). Participants received $15
travel reimbursement for each interview.

Interview data included: age (continuous); gender (male, female); race/ethnicity (Hispanic,
non-Hispanic black, non-Hispanic other); education (less than a high school diploma or
GED, at least a high school diploma or GED); employment (employed, unemployed);
housing status (stably housed defined as reporting living in an apartment or home; unstably
housed defined as living in any other situation); ever incarcerated at least three days (yes,
no); drug use in the 30 days prior to baseline (heroin; methadone; opioid analgesics;
cocaine; sedatives, hypnaotics, or tranquillizers; amphetamines; barbiturates; hallucinogens;
inhalants); and ever injection drug use (yes, no). Demographic questions were from a
buprenorphine/HIV multi-site study funded by the Health Resources and Services
Administration, and drug use questions were from the Addiction Severity Index (McLellan,
A. T.etal, 1992).

2.4.2 Medical record extraction—At the 6-month follow-up period, data were extracted
from electronic medical records. To confirm initiation of buprenorphine treatment, only
participants with new buprenorphine/naloxone prescriptions after the baseline interview
were included in this analysis. In addition, type of induction strategy (patient-centered
home-based, standard-of-care office-based) was extracted from standardized progress notes.
In cases where participants had more than one induction during their course of
buprenorphine treatment (e.g. they were induced, stopped treatment, and then were re-
induced), they were categorized according to their initial induction strategy.

2.5 Outcomes

The primary outcome was self-report of opioid use during the 6-month follow-up period.
Opioid use was defined as using heroin, methadone, or opioid analgesics in the 30 days prior
to each interview. Because treatment guidelines recommend that buprenorphine not be used
in combination with other opioids (Center for Substance Abuse Treatment., 2007), we
considered any opioid use (prescribed or non-prescribed, illicit or licit) as buprenorphine
treatment failure. The secondary outcome was self-report of any drug use during the 6-
month follow-up period. Any drug use was defined as using any of the following drugs
(prescribed or non-prescribed, illicit or licit) in the 30 days prior to each interview: heroin;
methadone; opioid analgesics; cocaine; sedatives, hypnotics, or tranquilizers; amphetamines;
barbiturates; hallucinogens; or inhalants. Although urine toxicology tests were available in
medical records, they were conducted for clinical care rather than research. Therefore, they
were not routinely collected in a standardized manner, and are not used in either outcome
measure.

2.6 Data Analysis

We first explored how time was associated with opioid use for the entire cohort and by
induction strategy. We conducted frequencies to describe the proportion of people who used
opioids during each follow-up period in the entire cohort, the standard-of-care office-based
induction group, and the patient-centered home-based induction group. Next, we constructed
a mixed effects non-linear model for the entire cohort using time (baseline, 1 month, 3
months, and 6 months) as our independent variable and opioid use as our dependent
variable. We then repeated this entire process by examining any drug use.

To test whether opioid use over the 6-month follow-up period was different by induction
strategy, we first examined how our main independent variable, induction strategy, was
associated with our main dependent variable, opioid use, while adjusting for baseline opioid
use using mixed effects non-linear models. To adjust for potential confounding, we then
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repeated this analysis and included baseline opioid use, age, gender, and ethnicity in the
model. Finally, we repeated this entire process by examining any drug use.

Of the 114 screened and eligible participants, 108 (94.7%) enrolled in the study. Of these, 3
withdrew from the study, 14 never initiated buprenorphine treatment, and 4 had no follow-
up interviews. Of the remaining 87 participants, 8 had inductions elsewhere prior to
receiving buprenorphine treatment at the health center (e.g., they had inductions in drug
detoxification programs or hospitals, and then transferred treatment to the health center).
Thus, 79 participants are included in this analysis. From these 79 participants, 70 (88.6%)
interviews were conducted at 1 month, 72 (91.1%) at 3 months, and 66 (83.5%) at 6 months.

3.1 Participant characteristics

Participants’ mean age was 43 years, and most were men (73.4%), Hispanic (70.9%),
unemployed (68.4%), unstably housed (63.3%), with histories of incarceration (69.6%) (see
Table 2). Regarding baseline drug use, 70.9% reported using heroin, 50.6% methadone,
25.3% opioid analgesics, and 39.2% cocaine. Half (50.6%) reported a history of injection
drug use.

Thirteen (16.5%) participants had standard-of-care office-based inductions, while 66
(83.5%) had patient-centered home-based inductions. In the latter half of the study, when
given the choice of induction strategy, nearly all (94.5%) chose patient-centered home-based
inductions. There were no significant differences in sociodemographic characteristics or
baseline drug use by induction strategy; however, reflecting changes in our initial eligibility
criteria, those with standard-of-care office-based inductions were more likely to report HIV
infection than those with patient-centered home-based inductions (76.9% vs. 12.3%, p<0.05)
(see Table 2).

3.2 Opioid use and any drug use over time

Among all participants, opioid use declined from 88.6% at baseline to 42.0% at 1 month,
33.3% at 3 months, and 27.3% at 6 months. Significant reductions in opioid use occurred
between baseline and 1 month (OR=0.09, 95%CI=0.04-0.22), baseline and 3 months
(OR=0.06, 95% CI1=0.03-0.15), and baseline and 6 months (OR=0.05, 95%CI=0.02-0.12).
There was no significant reduction between 1 and 3 months, or 3 and 6 months. Any drug
use also declined from 91.1% at baseline to 56.5% at 1 month, 43.1% at 3 months, and
36.4% at 6 months. Significant reductions in any drug use occurred between baseline and 1
month (OR=0.13 95%CI1=0.05-0.31), baseline and 3 months (OR=0.07, 95%CI=0.03-0.18),
and baseline and 6 months (OR=0.06, 95%CI1=0.02-0.14). There was no significant
reduction between 1 and 3 months, or 3 and 6 months. Figures 1 and 2 demonstrate
reductions in opioid use and any drug use over time by induction strategy. While opioid use
and any drug use consistently declined at each time period in participants with patient-
centered home-based inductions, this pattern was not observed in those with standard-of-
care office-based inductions.

3.3 Opioid use and any drug use by induction strategy

Adjusting only for baseline opioid use, participants with standard-of-care office-based
inductions and patient-centered home-based inductions had similar reductions in opioid use
(AOR=0.74, 95%CI=0.16-3.50). Adjusting for baseline opioid use, age, gender, and
ethnicity, this finding remained (AOR=0.63, 95%CI=0.13-2.97). When examining any drug
use and adjusted only for any drug use at baseline, participants with patient-centered home-
based inductions had significantly greater reductions in any drug use than those with
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standard-of-care office-based inductions (AOR=0.07, 95%CI1=0.01-0.47). Adjusting for any
drug use at baseline, age, gender, and ethnicity, this finding remained (AOR=0.05,
95%C1=0.01-0.37).

4. Discussion

Our study found that patient-centered home-based inductions were feasible and preferred by
the vast majority of participants. In addition, taking into account the limitations of our
observational cohort study design, patient-centered home-based inductions were equally
successful in reducing opioid use and more successful in reducing any drug use than
standard-of-care office-based inductions. The greatest reduction in opioid use and any drug
use occurred between baseline and 1 month of follow-up, and these reductions endured
through 6 months.

To our knowledge, our study is the first to demonstrate better buprenorphine treatment
outcomes among patients receiving unobserved home-based inductions, when compared to
those receiving observed office-based inductions. We are aware of three other studies that
have examined the emerging clinical practice of unobserved inductions occurring outside of
medical offices (Lee, J. D., Grossman, E., DiRocco, D., & Gourevitch, M. N., 2009; Alford,
D. P. et al., 2007). However, one study by Lee and colleagues examined treatment outcomes
of a single group of patients with home-based inductions and had no comparison group (Lee,
J. D., Grossman, E., DiRocco, D., & Gourevitch, M. N., 2009). Another study by Alford and
colleagues had a substantially different comparison group, as that study’s main goal was to
compare buprenorphine treatment outcomes between housed to homeless patients, in which
housed patients received phone-guided home-based inductions, and homeless patients
received observed office-based inductions (Alford, D. P. et al., 2007). In that study,
treatment outcomes were similar between the two groups. The final study, in which we
retrospectively compared patients who had home-based versus office-based inductions, we
found similar treatment retention rates (Sohler, N. L. et al., 2010). When examining drug use
among patients who received unobserved home-based inductions, these studies are
consistent with our study’s findings. At 3-6 months, opioid use was reported in
approximately 10-30% of patients in these studies (Lee, J. D., Grossman, E., DiRocco, D.,
& Gourevitch, M. N., 2009; Alford, D. P. et al., 2007), while in our study, at 6 months,
opioid use was reported in 24% of participants. Thus, to date, all published studies
examining unobserved home-based inductions consistently demonstrate positive
buprenorphine treatment outcomes with this induction strategy. Our study advances existing
knowledge by further demonstrating that our patient-centered home-based induction strategy
had better treatment outcomes than a standard-of-care office-based induction strategy.

Because drug addiction is a chronic medical condition (O'Brien, C. P. & McLellan, A. T.,
1996; McLellan, A. T., Lewis, D. C., O'Brien, C. P., & Kleber, H. D., 2000), we used an
established model of chronic disease management—the Chronic Care Model (CCM)—to
guide our patient-centered home-based buprenorphine induction strategy. The CCM
emphasizes the central role of patients, challenges the traditional notion that physicians are
the sole people directing care, and allows patients to use their expertise with addiction
(Wagner, E. H. et al., 2001; Wagner, E. H., 1998). We developed patient-centered home-
based inductions to focus on one component of the CCM—improving self-management
support. We believe that activating patients to engage in self-management of their addiction
during buprenorphine induction set the stage for improved long-term outcomes.

Although we did not specifically explore why participants with patient-centered home-based
inductions (versus standard-of-care office-based inductions) had significantly greater
reductions in any drug use and not in opioid use, we believe that patients’ self-management
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of their opioid addiction affected their self-management of other drug use as well. This is
supported by the Figures, which demonstrate that all participants had significant reductions
in opioid use and any drug use within the first month after induction. However, when all
participants received less intensive treatment during the maintenance phase (e.g. 3 months
after induction), and when self-management strategies are needed and important, further
reductions in opioid use and any drug use occurred only in those with patient-centered
home-based inductions, in which self-management was emphasized. For example, during
the maintenance phase, if participants experienced drug cravings, those who practiced self-
management skills during patient-centered home-based inductions may have been better
equipped to manage their cravings than others who did not practice self management skills
and had standard-of-care office-based inductions. Because buprenorphine effectively treats
opioid addiction, it is possible that with our small sample size, we could not detect
significant differences in opioid use between induction strategies. However, because
buprenorphine is not effective in reducing drugs other than opioids, it is likely that self-
management, which was promoted in and practiced by those who had patient-centered
home-based inductions, was key in reducing other drug use. Further exploration of
innovative buprenorphine treatment strategies based on established models of chronic care
disease management are needed.

The induction phase is challenging and important. Many treatment failures occur during
induction, and those who remain in treatment past induction are likely to remain in treatment
long-term (Lee, J. D., Grossman, E., DiRocco, D., & Gourevitch, M. N., 2009; Stein, M. D.,
Cioe, P., & Friedmann, P. D., 2005; Whitley, S. D. et al., 2009). Our data are consistent with
prior studies, demonstrating that significant reduction in opioid use occurs in the first month
of treatment and is sustained through six months. Our data reinforce the importance of the
induction, which is key in the early reduction of opioid use. Because national guidelines
recommend an office-based induction process that requires precise timing, observed dosing,
and multiple assessments, orchestrating inductions can be difficult (Center for Substance
Abuse Treatment., 2007). Given the importance and challenges associated with
buprenorphine inductions, physicians are beginning to offer new buprenorphine induction
strategies that are unobserved and occur outside of medical settings (Walley, A. Y. etal.,
2008). In addition, when given the choice of induction strategies, nearly all our participants
chose patient-centered home-based inductions. Although our current study did not examine
adverse effects associated with each induction strategy, in our previous studies we reported
similar rates of complicated inductions (e.g., inductions with precipitated or protracted
opioid withdrawal) in patients who received patient-centered home-based inductions and
standard-of-care office-based inductions (Whitley, S. D. et al., 2010; Sohler, N. L. et al.,
2010). Because physicians and patients are interested in home-based inductions, and
thoroughly described theory-based home-based induction protocols are lacking,
development of evidence-based induction strategies that allow for unobserved inductions to
occur outside of medical offices is urgently needed.

4.1 Study Limitations

Our study has several limitations. Participants were not assigned an induction strategy,
rather, they chose one; thus, selection bias was possible. Due to changes in our study
inclusion criteria, those with standard-of-care office-based inductions were more likely to be
HIV-positive than those with patient-centered home-based inductions. To explore the
association between HIV status and buprenorphine treatment outcomes, we conducted
additional exploratory analyses among participants with patient-centered home-based
inductions. We found no significant difference in opioid use (AOR=1.00) or any drug use
(AOR=1.04) between participants who were HIV-positive versus -negative. In addition to
this difference in HIV status between the two induction groups, unmeasured factors could
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also have biased our finding. Because patient-centered home-based inductions were
available during the latter half of our study, it is possible that temporal factors such as
physician or participant experience with buprenorphine may have affected outcomes.
However, both induction strategies used standardized clinical protocols, thereby reducing
the potential effect that either patient or provider experience may have had on outcomes

Additional limitations included our small sample size, which limited our ability to detect
potential differences between the two groups. Because urine toxicology tests were collected
for clinical care, and not research, our study relied on self-reported drug use, which may not
accurately portray ongoing drug use and is subject to recall bias. Finally, because our study
was limited to one clinical site, our findings may not be generalizable to other populations.

4.2 Conclusions

Our study, which compared two different buprenorphine induction strategies, found that
patient-centered home-based inductions were feasible and preferred by the vast majority of
participants. In addition, taking into account the limitations of our observational cohort
study design, participants with patient-centered home-based inductions (versus standard-of-
care office-based inductions) had similar reductions in opioid use and greater reductions in
any drug use over six months. As innovative treatment strategies related to buprenorphine
inductions are emerging, it is essential that they be based on established theories or models
and well-studied to optimize treatment outcomes for opioid addiction.
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Figure 1.
Opioid use over time by induction strategy
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Figure 2.
Any drug use over time by induction strategy
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Table 1

Contents of the tool kit for patient-centered home-based inductions

Instruction sheet
Section

What’s in the tool kit?
When to start Suboxone
Things not to do

How to take Suboxone

What the section addresses

Guides when/how to use medications in the kit
Guides the timing of treatment initiation
Warns against common mistakes or misunderstandings

Facilitates correct dosing method

Plan Guides treatment, provides support, and facilitates follow-up
What was taken Facilitates keeping track of dosing
Medications

#Pills  Medication

10 Buprenorphine/naloxone

4 Buprenorphine/naloxone

6 Ibuprofen

6 Clonidine

6 Loperamide hydrochloride

Dose (mg) Rationale

2/0.5 Initiate buprenorphine treatment (day 1)
8/2 Buprenorphine treatment (days 2-3)
200 | Withdrawal symptoms (pain)

0.1 | Withdrawal symptoms (anxiety)
2.0 | Withdrawal symptoms (diarrhea)
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Table 2

Characteristics associated with buprenorphine induction strategy

Induction strategy

Standard-of-care office-based inductions Patient-centered home-based inductions

Participants’ characteristics | Total N (%) (n=13) N (%) (n=66) N (%)
Age (mean years + SD) | 43.1+9.1 | 475+4.6 | 42.2+9.6
Male | 58 (73.4) | 9(69.2) | 49 (74.2)
Race/ethnicity
Hispanic 56 (70.9) 9(69.2) 47 (71.2)
Non-Hispanic black 16 (20.3) 4 (30.8) 12 (18.2)
Non-Hispanic other 3(3.8) 0(0) 3(4.6)
English fluency | 48 (60.8) | 10 (76.9) | 38 (57.6)
High school diploma or GED | 53 (67.1) | 8 (61.5) | 45 (68.2)
Employed | 25 (31.7) | 2 (15.4) | 23 (34.9)
Stably housed | 29 (36.7) | 5(38.5) | 24 (36.4)
Married | 21 (26.6) | 2 (15.4) | 19 (28.8)
Ever incarcerated | 55 (69.6) | 10 (76.9) | 45 (68.2)
HIV-positive | 18 (23.1) | 10 (76.9) | 8(123)"
Baseline substance use
Any drug use™ 72 (91.1) 12 (92.3) 60 (90.9)
Opioid use 70 (88.6) 12 (92.3) 58 (87.9)
Heroin 56 (70.9) 9(69.2) 47 (71.2)
Methadone 40 (50.6) 7 (53.9) 33 (50.0)
Opioid analgesics 20 (25.3) 7 (53.9) 13 (19.7)
Ever injected drugs 40 (50.6) 8 (61.5) 32 (48.5)

Note: percentages represent column percentages

*
p<0.05

*k
Any drug use includes heroin, methadone, opioid analgesics, crack/cocaine, sedatives, amphetamines, barbiturates, hallucinogens, or inhalants

(prescribed or non-prescribed, illicit or licit).
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