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Abstract

Background—Disproportionately high rates of alcohol use disorders are present in many
American Indian/Alaska Native (AI/AN) communities, yet little information exists regarding the
effectiveness of alcohol treatments in AI/AN populations. Contingency management is an
intervention for illicit drug use in which tangible reinforcers (rewards) are provided when patients
demonstrate abstinence as assessed by urine drug tests. Contingency management has not been
widely studied as an intervention for alcohol problems because until recently, no alcohol
biomarker has been available to adequately verify abstinence.

Aims—The HONOR Study is designed to determine whether a culturally-tailored contingency
management intervention is an effective intervention for AlI/AN adults who suffer from alcohol
use disorders.

Methods—~Participants include 400 Al/AN alcohol-dependent adults residing in one rural
reservation, one urban community, as well as a third site to be decided, in the Western U.S.
Participants complete a 4-week lead-in phase prior to randomization, then 12 weeks of either a
contingency management intervention for alcohol abstinence, or a control condition where
participants receive reinforcers for attending study visits regardless of alcohol use. Participants are
then followed for 3-more months post-intervention. The primary study outcome is urinary ethyl
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glucuronide-confirmed alcohol abstinence; secondary outcomes include self-reported alcohol and
drug use, HIV risk behaviors, and self-reported cigarette smoking.

Discussion—This will be the largest randomized, controlled trial of any alcohol for Al/ANs and
the largest contingency management study targeting alcohol use disorders, thus providing
important information to AI/AN communities and the alcohol treatment field in general.

Keywords

American Indians; Alaska Natives; Alcohol; Treatment; Contingency management; Ethyl
glucuronide; Alcohol biomarker

1. Introduction

For complex reasons the need for alcohol treatment is great in many American Indian and
Alaska Native (AlI/AN) communities. Previous studies have observed higher rates of alcohol
use disorders (AUD) in AI/AN communities than in the mainstream U.S. population (10.7%
vs. 7.6%) [1]. In another study, nearly twice as many AI/AN adults reported needing alcohol
treatment, when compared to others in the U.S. [3] Alarmingly, only 13% of AlI/ANs who
needed AUD treatment received it in the last year [3]. When AI/AN adults do receive
treatment, their completion rate is lower than that of the general population [2-4]. As a
result of these disparities, the alcohol mortality rate Al/ANs experience is approximately
twice that of other Americans [5]. AI/AN communities are seeking culturally acceptable,
feasible, and cost-effective strategies to combat AUDs.

Despite this need, little information exists about the effectiveness of AUD interventions for
Al/AN populations. Observational studies support use of “Western” and AI/AN cultural-
based AUD interventions in Native communities [6-9]. Surprisingly, there are only three
published randomized, controlled trials of AUD interventions in AlI/AN adults [10-12]. Two
observed reductions in alcohol use associated with pharmacological (naltrexone) [10] and
behavioral (motivational interviewing) [11] interventions; while another found no impact on
drinking when AI/AN women participated in an online intervention focused on preventing
prenatal alcohol exposure [12]. While two of these studies observed reductions in drinking;
one was not focused exclusively on Al/ANs and therefore, lacked the statistical power to
determine intervention effectiveness for AI/ANSs, and the other only included individuals
involved in the criminal justice system [11]. Further research is needed to identify effective
AUD interventions for AI/AN communities.

Contingency Management (CM) is an addiction intervention where participants receive
reinforcers such as vouchers or prizes for providing objective evidence of drug abstinence
[13,14]. CM is an effective intervention for illicit drugs, and relative to other psychosocial
interventions, CM is the most successful at initiating abstinence [14-16,18-25]. In previous
studies CM has demonstrated cost-effectiveness, feasibility, and a long term reductions in
substance use that are comparable to cognitive behavioral therapies [15-17]. Though
untested in AlI/ANs, CM is an effective intervention for illicit drug use in other minority
racial and ethnic groups [18-21].
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Feasible CM interventions require a biomarker that can detect substance use in the preceding
three days. Previous research on CM for AUDs has been limited by lack of such a
biomarker. Ethyl glucuronide (EtG) is an alcohol metabolite [22—31] that can be detected in
urine for up to five days after drinking and can be evaluated in a clinical setting using a
benchtop analyzer [29,32-35]. Our work supports the efficacy and feasibility of an EtG-
based CM intervention [36].

1.1. Study aims

In collaboration with three communities, we are conducting the Honoring Our Native
Ongoing Recovery (HONOR) study, funded by the National Institutes of Health
(RO1AA022070), to: 1) determine whether participants randomized to a culturally-tailored
CM intervention are more likely to achieve alcohol abstinence, as assessed by EtG urine
tests, compared with those assigned to a control group; 2) quantify group differences for
other addiction and health outcomes; and 3) identify demographic, clinical and cultural
factors that modify the effect of CM on alcohol abstinence.

2. Methods

2.1. Design

2.2. Setting

The HONOR Study involves two phases: 1) a qualitative phase focused on identifying
cultural adaptations to the CM intervention and 2) an RCT of the adapted CM intervention
(Fig. 1). One or more focus groups will be conducted at each of the three study sites to
improve the cultural acceptability of the study recruitment and intervention procedures. Up
to 20 alcohol treatment providers, individuals with alcohol dependence, and their family
members will be recruited from each community to participate in focus groups. Focus group
data will be used to modify study recruitment and intervention materials, including the CM
reinforcers. After focus groups are completed, 400 AlI/AN alcohol dependent adults will be
recruited and will complete a four-week lead-in assessment period designed to increase
engagement and reduce post-randomization dropout (weeks 1-4). Those who complete the
lead-in phase will be randomized to receive 12 weeks (weeks 5-16) of either treatment-as-
usual with contingency management (CM group) or treatment-as-usual with reinforcers that
are not contingent on alcohol abstinence (Non-contingent [NC] or control group). All
randomized participants will be followed for an additional three months to assess post-
intervention outcomes (weeks 17-28).

The study will take place at an Urban Indian healthcare clinic in the Northwest, one rural
reservation located on the Northern Plains, and a to-be-determined third study site pending
approval. To protect their confidentiality, specific names of these sites are not provided. The
Urban Indian healthcare clinic provides primary care, disease prevention, mental healthcare,
and addiction treatment to AI/AN adults and youth in a city surrounded by a number of rural
reservations. The site also hosts numerous cultural events and engages in community
outreach, with a focus on health promotion and disease prevention. The agency does not
offer intensive outpatient addiction treatment to adults; patients are instead referred to
outpatient addiction providers throughout the community.
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The Northern Plains site is home to approximately 11,000 tribal members from two Al
tribes. Addiction treatment services are offered at two locations on the reservation and both
utilize a culturally informed intensive outpatient addiction treatment model. Individuals with
addictions at this site also have access to mental and physical health care through Indian
Health Services.

Importantly, alcohol possession and consumption are illegal in the reservation participating
in this study.

2.3. Participants

We will recruit 400 alcohol-dependent Al/AN individuals through advertisements in
outpatient addiction clinics, primary care clinics, social service agencies, and places where
adults with alcohol problems are likely to frequent, as well as through radio, newspaper, and
online advertising. Interested individuals will contact study staff, who will then explain the
study and assess recent alcohol and drug use. Eligible participants (see Section 2.6.2) will be
scheduled for an in-person interview where they will provide written, informed consent.

2.4. Ethical oversight

Overall ethical oversight for this study will be provided by the University of Washington
Institutional Review Board (IRB). One study site, an Urban Indian healthcare clinic, elected
to defer human subject protections oversight to the University of Washington IRB. The third
site has provided tribal resolutions supporting the study, and requested that an additional
Al/AN organization's IRB review and approve the study procedures. In partnership with the
tribal and organizational leadership at each site, we have formulated data ownership, and
dissemination agreements to protect partnering communities from inappropriate use of data
gathered throughout the study.

2.5. Intervention adaptation

Prior to recruitment for the qualitative and RCT phases of the study we convened a
Community Advisory Board (CAB). The CAB includes five community members who are
knowledgeable about their respective communities, addiction treatment, and research. These
individuals, as well as study staff from each community, attended a two day CAB meeting in
Seattle, WA. During the meeting, CAB members reviewed the study design, procedures, and
timeline. CAB members recommended changes to recruitment materials, created a study
name, modified questionnaires, and provided feedback on the feasibility of the intervention.
Subsequent CAB meetings will be held by teleconference or in person throughout the five
year study.

2.6. Study procedures

Community members will be hired and trained to perform research procedures, including
administering interviews and analyzing biological samples, and delivering the contingency
management intervention.

2.6.1. Focus groups—~Prior to implementing the RCT at each site, one or more focus
groups will be conducted to improve the cultural acceptability of the study recruitment and
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intervention procedures. Up to 20 alcohol treatment providers, individuals with alcohol
dependence, and their family members will be recruited from each community to participate
in focus groups. A research coordinator hired from the community will present the study to
the focus groups using a short PowerPoint presentation and a video demonstration of the
intervention. The research coordinator will then ask a series of questions related to the
cultural acceptability of the study recruitment strategy and CM intervention to elicit group
member feedback. Focus groups will be audio-recorded and transcribed for analysis.
Thematic coding of focus group transcriptions will be conducted by two independent coders
and themes identified within each focus group by both coders will inform intervention
adaptation within the community in question. Themes identified across all focus groups will
inform adaptations across all participating communities. Attempts will be made to assure
that recruitment strategies will be consistent across sites, focusing on recruitment from
clinics, as well as the community. While focus groups will be used to tailor the intervention
to each community, the magnitude (value) and frequency of reinforcers will be equal across
sites.

2.6.2. RCT participant eligibility

Eligibility criteria include 1) self-reported AlI/AN race or heritage; 2) age 18 years and older;
3) Diagnostic and Statistical Manual, Fourth Edition [37] diagnosis of current alcohol
dependence per the Mini International Neuropsychiatric Interview (MINI) (a semi-structured
clinical interview) [38]; 4) consumption of 4 or more standard drinks on 5 or more occasions
in the last 30 days; 5) ability to read and speak English; and 6) ability to provide written,
informed consent. Exclusion criteria, which have been minimized to mimic a “real-world”
clinic setting, include 1) number of days of illicit drug or prescription amphetamine or
opioid use is greater than number of days of alcohol use in the last 90 days; 2) risk of
dangerous alcohol withdrawal, defined as a history of dangerous alcohol withdrawal
symptoms in the last 12 months or concern by the patient or healthcare provider about
dangerous withdrawal; and 3) any medical or psychiatric condition that would preclude safe
study participation. Research assistants will use the MINI to assess individuals that seem
confused or psychotic or are known to have a history of psychosis for possible exclusionary
psychiatric conditions [37,38]. The Principal Investigators, a clinical psychologist with over
10 years of conducting studies with severely mentally ill adults (M.G.M.), and an internist
(D.B.), together with the site Principal Investigator will together make the final
determination regarding exclusions due to psychiatric or medical disorders. Excluded
individuals will be referred for appropriate treatment.

2.6.3. Lead-in phase—The lead-in phase is a pre-randomization strategy designed to
reduce participant drop-out based on strategies used in previous CM studies, including our
own work [39]. The lead-in phase allows participants to become acclimatized to study
procedures and study investigators to identify individuals who are suited for the CM
intervention. During the 4-week lead-in phase, participants will receive reinforcement in the
form of 5 prize draws each Monday and Thursday for providing urine samples and study-
related data. There is no requirement to provide alcohol-negative urine samples (see Prize
draw procedure below) and research assistants will not give feedback to participants
regarding their EtG results. Those who provide at least one urine sample each week during
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weeks 1-4 will receive a $20 gift card. Participants who meet initial eligibility criteria,
successfully complete these attendance criteria, and submit at least one alcohol-positive
urine sample (supporting a diagnosis of alcohol dependence) during the lead-in phase will
progress to randomization. Previous studies have found that 80% of participants complete
the lead-in phase and are eligible for randomization [39]. Those who do not progress to
randomization will be referred to other alcohol treatment programs.

2.6.4. Randomization—After completing the lead-in phase, eligible participants will be
randomized. Secondary eligibility criteria for randomization include providing at least one
alcohol-positive urine sample and attending at least 4 study visits during weeks 1-4.
Randomization will be stratified by study site and baseline interview EtG test result (positive
or negative according to a cutoff level of 150 ng/mL) using the built-in randomization
program of Research Electronic Data Capture (REDCap) [40], an electronic data capture
tool hosted at the University of Washington and used in this study for collecting and
managing data. This randomization model, along with a randomization allocation table
created in Microsoft Excel, will be entered into REDCap's randomization module.
Participants will be randomized and informed of their group assignment at their final lead-in
phase visit (visit 8; week 4), or by phone if they do not attend this visit. All informed
participants will be considered part of the intent-to-treat sample.

2.7. Study intervention

2.7.1. Contingency management intervention group—~Participants randomized to
the CM group will receive an escalating schedule of reinforcement for submitting alcohol-
negative urine samples, with a reset condition, an approach that has been used in many CM
trials [41-43]. Participants will submit urine samples twice weekly (Monday and Thursday)
during intervention visits; alcohol urine tests will be conducted using an on-site analyzer
(see Section 2.8.3) that provides results within 20 min. Participants who provide an alcohol-
negative urine sample will be allowed to engage in the Variable Magnitude of Reinforcement
Procedure (“prize draw”) that is described below. During the first week, participants will be
allowed to make 5 prize draws each time they submit an alcohol-negative urine sample, with
every additional week of continuous abstinence resulting in an additional prize draw per visit
(Fig. 2). The number of prize draws for each alcohol-negative urine sample submitted will
continue to increase from 6 (one week of continuous abstinence) to a maximum of 16 (12
weeks of continuous abstinence).

If a participant submits an alcohol-positive urine sample or fails to provide a urine sample,
she or he will not receive prize draws at that appointment. Alcohol-positive or missing urine
samples will result in a reset to 5 prize draws the next time an alcohol-negative sample is
submitted. Participants will return to their previously attained magnitude of reinforcement if
they submit two consecutive alcohol-negative samples following a positive or missing test

(Fig. 2).

2.7.1.1. Prizedraw procedure: At each study visit, the participant will draw 5 or more
chips out of a bowl containing 500 chips. Fifty percent of the chips will say “Good Job!” or
a similar phrase and are not associated with a prize. Most of the remainder (41.8%) of the
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chips will say “Small Prize”. Each Small Prize token may be exchanged for a prize worth
approximately $1 in value. A small number (8%) of the chips will say “Large Prize”,
exchangeable for a prize valued at $20. One of the 500 chips (0.2%) will say “Jumbo Prize”
and can be exchanged for an $80 prize. Prizes will be displayed in a locked storage cabinet
at study sites. Typical prizes might include toiletries and gift cards ($1 value); gift cards,
mp3 and CD players, Native and non-Native jewelry and clothing ($20 value); and DVD
players, digital cameras, Native artwork, and ceremonial items ($80 value). The maximum
value available to participants who remain continuously abstinent will be approximately
$500, with an average estimated payout of $300 per participant. Prizes will be modified for
cultural acceptability after focus groups are completed.

2.7.2. Non-contingent control group—Compensation for participants in the Non-
contingent (NC) control group will follow an established protocol to isolate the effect of CM
interventions in large randomized trials [44,45]. NC participants will receive prize draws
simply for submitting urine samples every Monday and Thursday; even if their samples are
positive for alcohol. Their level of reinforcement will be *“yoked” to that of the CM group, so
they will receive a number of prize draws that is equal to the average number of prize draws
earned by the CM group in the previous week. This equates the level of reinforcement across
groups while allowing us to isolate the effect of CM on alcohol use.

2.8. Measures and materials

2.8.1. Data collection—Collection of study outcomes will occur throughout the study
period (weeks 1-16, including baseline assessment, lead-in phase, and intervention) and the
follow-up period (weeks 17-28). The primary outcome measure for the trial will be alcohol-
negative EtG urine tests, defined as EtG less than or equal to 150 ng/mL, collected at the
baseline assessment, at every Monday and Thursday follow-up visit during the intervention
period (weeks 1-16), and at each of the 3 monthly follow-up period appointments.
Additional outcomes will include alcohol breath tests and self-reported alcohol use assessed
at each study visit. Other outcomes will include other drug use, cigarette smoking, HIV-risk
behaviors, and physical and mental health. Other clinical and cultural characteristics will be
gathered at the baseline interview to determine whether or not they are associated with
intervention effectiveness. Major study assessments will occur at baseline and every four
weeks (also known as “monthly” interviews) throughout the study.

2.8.2. Demographic measures—During the baseline assessment we will collect
demographic characteristics via self-report, including: sex, gender, age, race, ethnicity,
housing status, and religious preference will be gathered using items from the Addiction
Severity Index, Native American \ersion [46].

2.8.3. Alcohol and drug biomarkers—At each study visit, urine samples will be
collected and analyzed for EtG using DRI EtG semi-quantitative enzyme immunoassay tests
with an Indiko Clinical and Specialty Chemistry System (Thermo Scientific, Fremont, CA).
Tests will be conducted using EtG 100 ng/mL, 500 ng/mL, 1000 ng/mL, 2000 ng/mL, and
Negative calibrators and EtG 100 ng/mL and 375 ng/mL controls. Antibody/Substrate and
Enzyme Conjugate reagents will be used. When controls deviate more than 25% from given
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concentrations, the analyzer will be recalibrated and controls rerun before immunoassays are
conducted again. To prevent bacterial hydrolysis, all samples, calibrators, controls, and
reagents will be refrigerated at 4 °C until analyses are conducted. The analyzer will be
calibrated once per week and samples will be collected and analyzed twice per week. Eight
drops of urine from each sample are required for analysis. Dilution will be conducted
according to manufacturer guidelines when sample results display an error message
indicating high absorbance. The EtG analysis returns a value between 0 and 2000 ng/mL.
Equipment will be purchased from the manufacturer to enable on-site EtG testing with
immediate results, which will facilitate timely delivery of CM reinforcers. Consistent with
our previous studies recent alcohol use will be defined as an EtG> 150 ng/mL. Our previous
studies suggest that this cutoff level is not associated with “false positives” resulting from
exposure to non-beverage alcohol (e.g., hand sanitizer, mouthwash) [35]. Despite the low
risk of false positive tests, participants will be reminded that they should abstain from all
alcohol-containing products.

Alcohol breath tests will also be administered to assess alcohol intoxication at each visit,
using Alco-Sensor 11 breathalyzers (Intoximeters, Inc., St. Louis, MO). Criteria for an
alcohol-positive breath test will be blood alcohol equal to or greater than 0.01.

Urine drug tests will be conducted at each study visit using point of care screening cups.
Drugs screened for will include: opioids (morphine > 2000 ng/mL), amphetamine (o-
amphetamine > 1 000 ng/mL), methamphetamine (o-methamphetamine > 1 000 ng/mL),
cocaine (benzoylecgonine > 300 ng/mL), and cannabis (tetrahydrocannabinol > 50 ng/mL).

2.8.4. Self-reported alcohol and drug measures—At each study visit self-reported
alcohol use will be assessed by the Alcohol Timeline FollowBack method [47], which
measures the frequency and amount of daily drinking for up to a 30 day period. At each
study visit we will also assess alcohol cravings with a 10 cm visual analog scale anchored at
0 (no craving) and 100 (most intense craving possible). At the baseline and monthly
interviews we will administer a modified version of the Addliction Severity Index, Native
American Version (ASI-NAV) [46], to assess self-reported alcohol and drug use, alcohol and
drug addiction severity and the impact of alcohol and drug use on psychiatric, legal, medical,
and family functioning.

2.8.5. Other outcome measures—The impact of the CM intervention on other
outcomes will be assessed. HIV risk behavior (i.e. injection drug use and sexual behaviors)
will be assessed at baseline and at each monthly interview with the brief H/V Risk Behavior
Scale [48,49]. Physical and mental health-related quality of life will be assessed by the
Short-Form-12 Health Survey, a well-established measure [50] that has been used to asses
health-related quality of life in AI/AN populations [51]. This measure will also be
administered at baseline and at each monthly interview. The daily number of cigarettes
smoked will be assessed at each study visit using the Timeline FollowBack method [47].

2.8.6. Baseline clinical measures—Several clinical measures will be administered at
the baseline interview to determine their influence on CM effectiveness. Readiness to
change alcohol use will be assessed by the Stages of Change Readiness and Treatment
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Eagerness Scale (SOCRATES) [52], a 19-item instrument in which the participant indicates
their level of agreement with statements regarding their alcohol use. Severity of nicotine
dependence will be assessed using the Fagerstrém Test of Nicotine Dependence [53], a short
8-item self-report measure utilizing theoretical concepts of reliance on nicotine. Severity of
psychiatric problems related to substance use will be assessed with the ASI-NAV [47].
Given the high comorbidity of Post-Traumatic Stress Disorder in adults with AUDs, we will
assess for the presence of this condition using the MINI [40]. We will also assess for
potential Fetal Alcohol Spectrum Disorder using the Life History Screen [54], a brief
measure that unobtrusively screens participants for adverse life-course outcomes typically
found in FASD. Medical comorbidity will be measured using a modified version of the
Charleson Deyo Scale [55], a simple self-report questionnaire assessing the presence of
chronic medical conditions. Healthcare utilization (i.e. mental health care, addiction
treatment, emergency room visits) during the previous year will also be measured via self-
report using a modified tool developed from in our previous CM studies. Finally, early life
and chronic stress will be assessed by a 25 item measure examining 25 specific adverse
events occurring before 18 years of age (e.g. sexual abuse, life-threatening accident, suicide
of someone close), used in a psychiatric epidemiology study of 3084 Al adults [56].

2.8.7. Baseline cultural measures—We will also administer the following cultural
measures that have been developed specifically for AI/AN populations. Enculturation, or the
extent to which someone feels involved and a part of their culture, will be measured by the
American Indian Enculturation Scale [57], a 17-item instrument asking participants to rate
how much they have participated in certain cultural activities. Historical trauma/loss will be
measured by the Historical Lossand Historical Loss Associated Symptoms scales [58].
These scales assess the frequency at which an individual thinks about perceived historical
losses (e.g. “loss of our land”, “losing our culture”) and their emotional responses to these
losses (e.g. “a loss of sleep”, “rage”) [55]. Perceived discrimination will be measured by
Whitbeck's Perceived Discrimination Scale [59], a 10-item scale assessing how often an
individual feels they have experienced race-based discrimination in particular situations.

2.8.8. Intervention attrition—Individuals will be considered to have dropout of their
respective treatment condition (CM or NC reinforcement) if they have 6 consecutive study
absences (roughly equal to three weeks) during the 12-week treatment phase.

2.9. Adverse events

Throughout the study, research staff may be notified of adverse events through participant
self-report, study assessments, or via participants’ clinicians. Participants will be evaluated
for alcohol withdrawal symptoms at each study visit using the short SHOT (sweating,
hallucination, orientation, and tremors) assessment for current alcohol withdrawal [60].
Those who are identified through the SHOT or self-report as experiencing withdrawal
symptoms will be immediately referred for a medical evaluation. Because we do not
anticipate that a large number of participants will experience severe withdrawal symptoms,
we will also report qualitatively on the experience of these individuals. Individuals who
endorse elevated psychiatric distress will be referred to their primary care or psychiatric
providers for evaluation and treatment. Other adverse and serious adverse events will be
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reported to the Principal Investigator (M.G.M.) immediately after they occur. Per the Data
Safety Monitoring Plan, all serious adverse events will be reported immediately to the Data
Safety Monitoring Board, relevant IRBs, and the National Institutes of Health. Quarterly
Data Safety Monitoring Plan reports will be reviewed by the Data Safety Monitoring Board
until data collection is complete.

3. Analytic plan

3.1. Preliminary data analyses

We will describe each treatment arm and study site in terms of demographic and clinical
variables using percentages (categorical variables) and means and standard deviations
(continuous variables). We will assess randomization by comparing the baseline
distributions of variables in the two treatment arms, using t-tests for continuous factors and
chi square tests for categorical factors. For primary and secondary biochemical outcomes,
we will create indicator variables for abstinence at each time point. We will also calculate
the number of days from baseline to the first negative test and the duration (in days) of the
longest period of abstinence. We will follow similar procedures to create descriptive
variables for self-reported secondary outcomes.

3.2. Primary analyses

We will perform intent-to-treat analyses for three outcomes comparing treatment groups.
The first outcome will be biochemically-identified abstinence based on an EtG test of less
than 150 ng/mL at each clinic visit during follow-up (weeks 5-16). The model used to
examine this outcome will use GEE for time-varying outcome. The second outcome is a
continuous measure of the longest duration of abstinence (defined using the EtG tests),
modeled using linear regression. The third outcome is a time to return to alcohol use
(defined using EtG tests) from baseline, and will be modeled using Cox proportional hazards
regression. Details for the various regression models, including handling of missing data and
adjustment schemes, are included below. These analytic approaches are based on previous
trials of CM as a treatment for drug dependence [41-43,61,62]. Results will be reported as
estimates of risk for the outcome, comparing treatment with control groups; 95% confidence
intervals will be calculated based on a two-sided alpha of 0.05.

Analyses will be stratified by site (study center); effect modification by site will be evaluated
using tests of differences among the primary endpoint coefficients. If these tests indicate that
there is no significant difference among sites, then pooled estimates will be reported.

GEE (time-varying abstinence at each visit) is flexible with respect to estimating unbiased
effects in the presence of non-informative missing data. Linear models (longest duration of
abstinence) may be biased somewhat towards the null, as participants with more missing
data will tend to have shorter durations of abstinence. Cox PH models will account for
missing data by censoring participants with missed clinic visits.

Although randomization should remove confounding, adjustment for potential residual
confounders and precision variables will be evaluated in sensitivity analyses.
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3.2.1. Secondary analyses—Additional analyses will examine other outcomes,
including proportion of negative drug tests and self-reported abstinence, using similar
models as primary analyses. Variables regarding alcohol and drug use severity, psychiatric
and medical comorbidity, and Al-specific cultural factors will be examined as potential
determinants of longest abstinence duration; adjustment schemes in these models will follow
a nested approach, with baseline model including a priori, known confounders, and
subsequent models incorporating additional factors.

The choice of sample size (N = 400) is based on primary outcome models examining CM-
associated reductions in alcohol use and secondary addiction-related outcomes and alcohol-
associated health-impairing behaviors across the 12-week intervention and 12-week follow-
up periods. Based on prior research of drug dependent individuals [63], we estimate 20%
participant loss during the lead in phase, resulting in a randomized sample of N = 320 and a
CM effect size of 0.4 on the primary outcome, alcohol urine tests [64,65], with a smaller
effect (~0.2) of the CM intervention expected on Specific Aim 2 outcomes. Power analyses
are based an intent-to-treat analysis with a maximum of 36 data collection points for each
participant (24 data points per week for 12 weeks of intervention; 3 monthly data points
during follow-up), assuming a correlation between time points of r = 0.3. Based on these
parameters, we will have 90% power to detect an effect size of 0.21. Power analyses for
Specific Aim 3, modification of treatment outcome in the CM group (N = 160) based on the
same assumptions indicate >90% power to detect an effect size of 0.29.

3.4. Missing data

To minimize missing data, we will diligently collect data when participants are available. We
will also utilize the lead-in phase, which has been associated with lower rates of attrition in
the randomized sample in CM RCTs [44,17,60]. In addition, we will reduce loss of
participants by modifying the study interventions using qualitative procedures to maximize
cultural acceptability.

Data that are missing despite these efforts will be handled in a manner consistent with
previous large-scale investigations of CM for illicit drug use [41-43], which emphasizes
using end-point analyses. Random effects modeling within a general latent variable
modeling framework such as GEE allows parameter estimation from the non-missing data in
a manner that accounts for bias that may result from missingness. Participants who drop out
before study completion will be compared with those who do not; if the proportion of
missing information is substantial (over 20%), we will use multiple imputation as a
sensitivity analysis [61,66].

4. Implementation

Considerable planning and partnership development have been required to successfully
implement this study. Community collaboration has been key to success at every step of this
process from initial community engagement, to grant writing to implementation. Using the
principles of Community Based Participatory Research as a framework, this project was
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initiated from community requests, followed by engagement with key stakeholders and
public discussions with members of each community. Following the initial request from
community partners, we applied for and were awarded a Community Pilot Grant from the
University of Washington's Institute for Translational Health Sciences which provided pilot
funds for in-person visits to each tribal site to gather input on the proposed intervention prior
to the grant submittal. This momentum was sustained through grant review and award by the
support of local advocates who met and strategized regularly with researchers to work to
keep community leadership informed and begin planning for implementation. Members of
the CAB have continued to provide community oversight and advocacy through frequent
phone, video and in-person contact to further facilitate community involvement.

Site staff have been integral to successful implementation of this research. The research
assistants that are charged with all study related tasks at their site, including recruitment and
implementing the intervention, are trusted AI/AN community members. This has ensured
cultural adaptations and awareness for study materials and practices, while also earning the
trust and buy-in of the community. These community members are aware of customs, such
as greeting Elders and other community members respectfully, knowing cultural traditions
and ceremonial practices, and creating a safe and understanding environment for AI/AN
participants struggling with alcohol problems. These community members also assisted in
identifying potential barriers to study participation and attendance, such as high rates of
medical comorbidity and limited access to transportation, as well as strategies for
overcoming these barriers, such as decreasing the number of weekly study visits from three
to two per week, and providing bus tokens or gas cards as reinforcers.

Official tribal approvals were required to begin this research. Each Tribe maintains their own
tribal governments and approval processes, many of which consist of elected Tribal Council
or Business Council members. To best navigate this process, our local advocates and key
stakeholders took the lead on drafting tribal resolutions (i.e., a tribal law) and letters of
support to present to Tribal Councils. Extra time was taken to ensure all parties understood
the benefits and risks of the study to their community and worked to thoroughly inform
leadership of the goals and inter-workings of the intervention. Additional documentation
was formed regarding approvals for data and publications in a “Data Ownership and
Dissemination Agreement”. This agreement between the UW researchers and local
authorizing bodies describes how data will be used by researchers and describe a process for
tribal review and approval related to dissemination of study results. These documents protect
partner tribes and organizations from the use of data for purposes outside agreed upon study
aims and publication of study findings that might bring harm or stigma to their communities.

One further ongoing consideration is finding a sustainable way to finance the CM
intervention in these communities in the future if it proves to be successful as a research
study. We are working with site staff to consider billing options for the intervention (both
urine tests and prizes). One hurdle will be to ensure that the EtG test and Indiko urine
analyzer will be approved or waived under the Clinical Laboratory Improvement
Amendments.
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5. Summary

To our knowledge, the HONOR Study will be the largest RCT ever conducted of an
intervention designed to treat alcohol problems in AI/AN adults, as well as the largest CM
RCT targeting alcohol use disorders in any population. The financial costs and negative
impact of alcohol misuse in American Indian/Alaska Native communities underscore the
need for alcohol interventions that are effective, culturally acceptable to these communities,
and can be implemented practically. Contingency management has the potential to meet this
need as an adaptable and low-cost behavioral intervention for alcohol use. In the present
RCT, we are using qualitative research methods to learn from our community partners and
are working closely to culturally adapt the CM intervention. We are also testing potential
modifiers of intervention effectiveness (i.e. demographic characteristics, alcohol use
severity, medical and psychiatric comorbidities, and cultural factors). Most importantly, the
study will have clinical and policy implications, should this culturally tailored CM
intervention prove successful.
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Overview of HONOR Study procedures.
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HONOR Study Contingency Management Prize Draw Schedule — Example
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Note: EtG = Ethyl Glucuronide, alcohol biomarker, UA = urine
analysis.

Note: This figure describes the variable magnitude of

oot feinforceplent pljocedure useq in the cc_)ntinge_ncy management
5 UA | | Minimum intervention. This procedure includes increasing prize draws for
E(G =150 5 Prize Draws consecutive EtG negative urine samples, as well as a reset to the
pgml original number of prize draws after an EtG-positive urine test
oceurs.
Fig. 2.

HONOR Study contingency management prize draw schedule.
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