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Abstract

Objectives: Opioid-related disparities are magnified among Alaska Native and American Indian
(ANAI) people. Yet, no outcome studies on medication for addiction treatment, an effective
treatment in other populations, among ANAI people exist. The objective of this study was to
identify variables associated with buprenorphine/naloxone retention among ANAI people with
opioid use disorder (OUD).

Methods: The sample was 240 ANAI adults in Anchorage, Alaska who received buprenorphine/
naloxone treatment for an OUD. We gathered data from the electronic health record from

January 1, 2015 to December 31, 2019. We used survival analysis to explore possible predictors
(demographic variables, psychiatric comorbidity, medical severity, previous opioid prescriptions,
previous injury, alcohol use disorder, and co-occurring substance use of length of treatment
retention (in days) while accounting for right censoring.

Results: We found that 63% of the 240 patients were retained in buprenorphine/naloxone
treatment at 90 days, 51% at 6 months, and 40% at 1 year, slightly lower than the general US
population. Younger age (hazard ratio 1.69, 95% confidence intervals 1.17-2.45) and co-occurring
substance use (hazard ratio 2.95, 95% confidence intervals 1.99-4.38) were associated with
increased rate of buprenorphine/naloxone treatment discontinuation.

Conclusions: Younger patients and those with co-occurring substance use remain at higher risk
of discontinuing buprenorphine/naloxone treatment for OUD in this population of ANAI people.
Treatment programs serving ANAI people may consider paying special attention to patients with
these characteristics to prevent treatment discontinuation. Our study highlights the need to address
poly-substance use among ANAI people in treatment.
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The US is experiencing an alarming opioid epidemic, which has resulted in increased
rates of overdose and death. Since 1999, the number of opioid-related overdose deaths has
quadrupled,! with increases across age groups, racial/ethnic groups, urbanization levels,
and in multiple states.2 In 2017 alone, there were 47,600 opioid-related overdose deaths.?
These trends are magnified among Alaska Native and American Indian (ANAI) people
compared to most other populations in the US. ANAI people are second to Whites in the rate
of overdose mortality (15.7/100,000 vs 19.4/100,000 deaths, respectively),? and overdose
mortality among ANAI people has risen continuously from 1999 to 2016.3 Moreover,

1 study found evidence of racial misclassification impacted true numbers of opioid use
disorder (OUD) and overdose.* Specifically, Washington death certificates that were not
corrected for misclassification of ANAI race underestimated drug overdose mortality rates
among ANAI people by approximately 40%. Despite this negative disparity, there is a
paucity of OUD treatment research within ANAI communities.

One highly effective method of treatment for OUD is medication for addiction treatment
(MAT), which is the use of certain medications with counseling and behavioral therapies.®
Three medications are currently FDA-approved for OUD: methadone, buprenorphine/
naloxone, and naltrexone.8 Results from clinical trials demonstrate that MAT produces
superior abstinence and treatment retention outcomes compared to psychosocial treatments
without medication or with placebo.® For example, in the general population buprenorphine/
naloxone is highly efficacious for treating OUD, with 3 to 8 times the abstinence rates
compared to placebo or detoxification treatment alone,”~9 and it is most effective when used
long-term.19 One study reported 77% of patients remained continuously on buprenorphine/
naloxone at follow-up (18-42 months), and patients on continuous buprenorphine/naloxone
were more likely to report 12-step affiliation, employment, and less likely to report using
heroin and other substances.10 Patients on buprenorphine/naloxone were also less likely to
report damaging a close relationship, hurting family, being unhappy, and doing regretful

or impulsive things. To date, however, there are no published quantitative studies of MAT
among ANAI people in the US.

Qualitative studies have identified barriers to the acceptability and uptake of MAT for

OUD among ANAI people,11-13 suggesting that the results of MAT studies among other
populations might not generalize to this group. For instance, qualitative studies among
ANAI people who were using opioids and providers on a reservation reported concerns
about the use of buprenorphine/naloxone, including diversion and only using it until

more prescription opioids were available.12:13 Culturally-centered MAT services have been
implemented with Indigenous people in Australia and Canada.14-16 In Australia, success

of the MAT program was attributed to the culturally-specific design, integrated care, and a
focus on family and community wellness.® In Canada, Indigenous patients reported positive
treatment outcomes, improvements in housing, employment, and family support, and general
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satisfaction and acceptance of MAT.15 Currently, no outcome studies on MAT among ANAI
people exist, highlighting an urgent need for such studies given the negative opioid-related
disparities experienced by this population.

We conducted a quantitative secondary data analysis using electronic health record (EHR)
data from January 1, 2015 to December 31, 2019 to identify factors associated with
buprenorphine/naloxone retention. Data was collected from an urban ANAI population in
Alaska. We focused on urban ANAI people because the majority of ANAI people (>70%)
reside in urban areas.1” Furthermore, the urban ANAI population is likely to increase as
it grew 33.6% from 2000 to 2010, with no sign of slowing.18 This study was the first

to quantitatively evaluate buprenorphine/naloxone for OUD treatment in an urban ANAI
population.

METHODS

Setting

Data collection for this research project occurred at Southcentral Foundation (SCF). SCF
is a tribally-owned and - operated healthcare system in Anchorage, Alaska with a robust
EHR database and serves 65,000 ANAI people. SCF provides services to all Indian Health
Service beneficiaries. The SCF service population is approximately 85% Alaska Native
(alone or in combination) and 15% American Indian (alone or in combination). Anchorage
is an urban setting and is the most populous city in Alaska (pop. 291,538) and has a large
ANAI community (8.9% ANAI alone)!® representing 229 federally-recognized tribes from
Alaska and others across the US. The ANAI population served at SCF is extremely diverse.
For instance, there are 20 different Alaska Native languages and roughly 8 broad cultural
groups in Alaska.20 The different cultural groups have varied social beliefs and practices.
As with the rest of the US, Alaska is being challenged by a rise in deaths due to drug
overdoses. During 2010 to 2017, 661 opioid-related deaths occurred in Alaska.2! The total
opioid-related mortality increased by 77% from 2010 to 2017 (from 8 per 100,000 to 14
per 100,000). Increases in opioid-related mortality during the same time period were seen
among both sexes and across most races, with ANAI people experiencing the highest rates
(from 10 to 22 per 100,000), followed by Whites (from 11 to 13 per 100,000).

SCF uses buprenorphine/naloxone, delivered by sublingual film, as the medication
component of MAT for OUD. Methadone is not offered at SCF. Naltrexone is offered

at SCF for OUD. However, most patients use buprenorphine/naloxone for OUD. Patients
are not typically discharged or discontinued from receiving MAT for OUD. However,
treatment is adjusted for some patients or they are transitioned to a higher level of care
depending on their individual needs. MAT at SCF is delivered through an integrated,
systems approach, which entails requiring that patients establish care with their primary
care provider, complete screening labs, engage in both substance use treatment and MAT
with scheduled urine toxicology and pill counts. The level of treatment intensity and
therapy varies among patients and is based on the severity of the disorder. A spectrum of
therapy services is available including primary care behavioral health consultants, integrated
behavioral health, intensive outpatient treatment, and residential treatment. Buprenorphine/
naloxone can be prescribed by most clinical staff in primary care, integrated behavioral
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health, outpatient substance use treatment, the detoxification unit, and the hospital. Most
settings are outpatient but inpatient substance use treatment is offered for pregnant women
and individuals in the detoxification unit. During initiation on day 1, patients are given 2

to 4 mg of buprenorphine/naloxone depending on the Clinical Opioid Withdrawal Scale.
Maintenance doses and frequency will vary among patients and is based on disorder severity.
Given that SCF is tribally-owned and -operated healthcare system, all of the care provided
at SCF is delivered in a culturally-centered manner that focuses on individual, family, and
community wellness.

We identified a cohort of ANAI patients from EHR data. The sampling frame was all

SCF patients from Anchorage and the surrounding 50 miles who received buprenorphine/
naloxone and had a preexisting OUD diagnosis between January 1, 2015 to December 31,
2019. We excluded individuals from all analyses that were known to receive their first
buprenorphine/naloxone dispense before January 1, 2015. We included individuals who
received 2 or more prescriptions for buprenorphine/naloxone to account for misclassification
or mistaken prescriptions. We used 1CD-9 and ICD-10 codes to identify individuals with a
preexisting OUD diagnosis: the diagnosis must have occurred within 3 years before the first
buprenorphine/naloxone dispense. Our sample consisted of 240 ANAI patients who began
buprenorphine/naloxone treatment and had a preexisting OUD during the study period. The
study received tribal and institutional review board approvals.

Inasmuch as buprenorphine/naloxone is most effective when used long-term,10 we used
buprenorphine/naloxone retention as the primary outcome in our study. Thus, the dependent
variable in the analyses was the number of days from the first buprenorphine/naloxone
dispense to the last buprenorphine/naloxone dispense, through December 31, 2019. Subjects
were defined as “right-censored,” that is, still continuing buprenorphine/naloxone treatment
past the end of the study period, if their last visit dates were within 60 days of December 31,
2019.

The independent variables in the analyses were: age, sex, marital status, psychiatric
comorbidity, medical severity as measured by the Charlson Comorbidity Index,22 previous
opioid prescriptions, previous injury, alcohol use disorder, and co-occurring substance use.
We selected independent variables based on a review of other studies reporting treatment
retention variables for OUD.23:24 Medical and psychiatric comorbidity information was
obtained by ICD-9 and ICD-10 diagnoses present during the 3 years before the first
buprenorphine/naloxone dispense. For this analysis, psychiatric comorbidity was measured
using 2 dichotomous variables: “serious mental illness (SMI)” (psychoses and bipolar
disorder), and “mood/anxiety disorders” (depressive and anxiety disorders, including
posttraumatic stress disorders). Likewise, co-occurring substance use was defined to include
prior diagnoses of use, abuse, and dependence for cocaine, cannabis, sedative/hypnotic/
anxiolytic, other stimulants, hallucinogens, amphetamines, inhalants, and other psychoactive
substances. We followed the same diagnostic query procedure in generating the Charlson
Comorbidity Index.22 The Charlson comorbidity index is a single measure of medical
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severity created by the collection and differential weighting of 22 specific diagnoses

(eg, myocardial infarction, diabetes, renal disease, etc). Each diagnosis is given a score

of either 0, 1, 2, 3, or 6 depending on the risk of mortality within 1 year, and then

totaled for each person. A higher score indicates greater medical severity. The dichotomous
variable for previous opioid prescriptions included prior fills in the last 3 years for: APAP/
codeine, APAP/hydrocodone, APAP/oxycodone, buprenorphine patch (indicated for pain),
hydromorphone, methadone, morphine, or oxycodone. We initially included access point
as an independent variable since patients initiate buprenorphine/naloxone at various access
points (eg, primary care, outpatient substance use treatment, and the hospital). However,
preliminary analysis indicated that access point was correlated with co-occurring substance
use. Therefore, we continued with the co-occurring substance use variable since many
patients had missing data on initiation access point.

Data Analysis

RESULTS

To examine treatment retention, we conducted a survival analysis using a Cox proportional
hazard model.2® Survival analysis accommodates various intake and end points (left and
right-censoring) and is superior to basic linear or logistic regression both in ensuring that
such censoring does not bias the results and in producing results that take into account not
only whether the outcome occurred or not but also that there is value in delaying a negative
outcome. A 2-step process was used to develop the model. First, bivariate analyses explored
the association between each potential predictor variable and days in treatment. Second, an a
priori decision was made to include variables with a P-value <0.25 in this bivariate testing in
further multivariable analysis.2% Alpha was set at 0.05, and all data analyses were performed
using R software.2’

Descriptive statistics about the sample (N=240) are presented in Table 1. Over half of the
sample was middle-aged (31-50 years), and the majority of the sample was female. Most
patients were unmarried. On average, patients continued on buprenorphine/naloxone for 482
days (median = 194 days, SD=590 days), with a minimum of 1 day and a maximum of 1819
days. Of the 240 patients, 63% were retained in buprenorphine/naloxone treatment at 90
days, 51% at 6 months, and 40% at 1 year. More than half of the sample had previously been
prescribed opioids, and about half of the sample had a previous injury. More than half of
the sample had a mood/anxiety disorder, and approximately 8% had a SMI. Approximately
59% had co-occurring substance use and less than a quarter of the sample had an alcohol
use disorder. The average Charlson Comorbidity Index was 0.8 (SD=1.2), with a range of 0
to 7. Approximately a quarter of the sample-initiated buprenorphine/naloxone treatment in
outpatient substance use treatment and less than a quarter-initiated buprenorphine/naloxone
treatment in primary care.

Results from the bivariate analysis for potential predictors of buprenorphine/naloxone
retention identified age, mood/anxiety disorders, co-occurring substance use, and previous
injury as meeting the initial cutoff of £< 0.25. Results from the multivariable analysis
are shown in Table 2 and Figure 1. Table 2 demonstrates that the significant predictors
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of buprenorphine/naloxone retention were age, mood/anxiety disorder, and co-occurring
substance use. Compared to middle-aged (31-50 years) patients (the reference group),
younger patients (18-30 years) were more likely to discontinue buprenorphine/naloxone
sooner. Specifically, the hazard of stopping buprenorphine/naloxone treatment for younger
patients was 1.69 times the hazard for middle-aged patients (95% confidence interval

[CI] 1.17-2.45). Patients with co-occurring substance use were more likely to discontinue
treatment sooner. Specifically, the hazard of stopping buprenorphine/naloxone treatment
for patients with co-occurring substance use was 2.95 times greater than those without
co-occurring substance use (95% CI 1.99-4.38). On the other hand, patients with a mood/
anxiety disorder were less likely to discontinue buprenorphine/naloxone treatment sooner:
having a mood/anxiety disorder reduced the hazard by a factor of 0.65 (95% CI 0.45-0.93).

DISCUSSION

This is the first study to quantitatively evaluate buprenorphine/naloxone for OUD treatment
in an urban ANAI population. Our findings indicated that younger age and co-occurring
substance use (ie, poly-substance use) were associated with lower rates of buprenorphine/
naloxone retention in an urban ANAI population that received services at a tribal healthcare
system. Our study did not show any relations between buprenorphine/naloxone retention
and sex, marital status, medical comorbidity, previous injury, previous opioid prescriptions,
alcohol use disorder, and SMI. We also found that having a mood/anxiety disorder was
associated with higher rates of buprenorphine/naloxone retention. The overall retention rate
in our sample of 63% at 90 days was slightly lower than previously reported retention rates
at 90 days among the general population,2428 which might be explained by the high rates of
co-occurring substance use among patients in our sample. Future research is recommended
to understand the lower retention rate in our study and if this is the most effective OUD
treatment approach for ANAI populations.

Our finding that co-occurring substance use was negatively associated with buprenorphine/
naloxone retention is similar to other studies.28:2° For example, Hser et al conducted

a study with 1267 opioid-dependent patients and found that amphetamine, cannabis,

and cocaine were negatively associated with buprenorphine/naloxone treatment retention.
Specifically, the hazard of stopping buprenorphine/naloxone treatment for patients who
used amphetamine was 3.18 times greater than patients who did not use amphetamine, and
the hazard ratio for cannabis was 1.78 and 2.41 for cocaine.2® We similarly found that
co-occurring substance use was a strong predictor of discontinuing buprenorphine/naloxone
treatment, approximately tripling the risk of discontinuing treatment. Given the magnitude
of polysubstance use in other ANAI populations,3C and that co-occurring substance use was
found to be a strong predictor of treatment retention in our study, treatment programs may
consider paying special attention to patients with these characteristics to prevent treatment
discontinuation.

Our finding that younger age was negatively associated with buprenorphine/naloxone
treatment retention is consistent with previous studies with the general population24:28.29,
We found that the hazard of discontinuing buprenorphine/naloxone treatment for those age
30 and below was nearly double compared to those that were middle-aged (ie, 31-50 years).
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Other studies found an association between older age and treatment success, including
retention2® and reduced return to opioid use.31-33 Although, some studies did not find an
association between age and either retention or abstinence,3* when patients were grouped
dichotomously by emerging adult status (18-25 years) versus older adult status (>25) in one
cohort, younger age was a robust predictor of treatment retention at both 3 and 12 months.28
Thus, targeting emerging adults is increasingly supported by the literature, and our study
supports this trend.

In our study, an interesting but difficult to explain finding was the fact that individuals with
a mood/anxiety disorder were less likely to discontinue treatment sooner. It is possible

that this finding is due to unidentified confounding, or it may be that the treatment

these patients receive for their mood or anxiety disorder may help reinforce continued
treatment engagement. ANAI people experience disproportionally higher rates of acute,
chronic, and intergenerational trauma than the general population,3%36 with adverse impacts
on behavioral and physical health.37:38 Emotional trauma and the development of anxiety
disorders appears to be linked.3° Therefore, it is plausible that ANAI people receiving
continued mental health and counseling for histories of trauma and post-traumatic stress
disorder positively impacts MAT retention for OUD. We suggest future research focus on
the association between buprenorphine/naloxone retention and mood/anxiety disorder to
better understand this relationship within ANAI people.

Several limitations of the study should be noted. First, we did not account for counseling
and therapy services that patients received in addition to buprenorphine/naloxone. SCF
uses a spectrum of therapy services such as primary care behavioral health consultants,
integrated behavioral health, intensive outpatient treatment, and residential treatment. It

is likely treatment retention was influenced by these various therapy services. However,
we did not have adequate data to account for the type and duration of therapy that

patients received. Moreover, we did not have adequate data for initiation access point of
buprenorphine/naloxone for many patients, which may influence buprenorphine/naloxone
retention. More research is necessary to examine how therapy and initiation access point
influences buprenorphine/naloxone retention among ANAI people. Second, these analyses
included a modest sample size, which restricts their statistical power. We suggest that future
studies examine buprenorphine/naloxone retention with a larger sample of ANAI people
to understand the generalizability of our findings. Third, because our data was from 1
urban site, our findings may not generalize to other ANAI populations, particularly rural
communities and ANAI communities outside of Alaska. More research is necessary to
determine the generalizability of our findings to ANAI people with OUD in other settings.
Fourth, SCF providers indicated that a small number of patients switch to other forms of
MAT for OUD at SCF or outside of SCF, such as naltrexone or methadone, for various
reasons (eg, easier to arrange initiation, less frequent follow-up requirements). We did not
account for patients that switched to other forms of MAT due to the difficulty of capturing
this information from the EHR, especially for individuals that opted for methadone outside
of the SCF system. However, switching to other forms of MAT for OUD is infrequent and
most individuals are retained within the SCF system. Thus, switching to other forms of MAT
for OUD likely did not influence our findings. Lastly, we were unable to include housing,
employment, and certain family variables in our analyses because these variables are not
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reliably available in the EHR. We suggest future studies include more demographic variables
to determine their influence on buprenorphine/naloxone retention for OUD.

CONCLUSIONS

Our study suggests that within an urban tribal healthcare system, younger patients and
those with co-occurring substance use remain at substantially higher risk of discontinuing
buprenorphine/naloxone treatment for OUD. We recommend treatment programs serving
ANAI people consider paying special attention to patients with these characteristics to
prevent treatment discontinuation. Our sample had slightly lower overall treatment retention
than previously reported retention rates among the general population, which might be
explained by the relatively high rates of co-occurring substance use in our sample. Our
findings highlight a need to address poly-substance use among ANAI people in treatment in
efforts to improve outcomes and retention in MAT.
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FIGURE 1.
Survival function for buprenorphine/naloxone retention in days.
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TABLE 1.
Sample Characteristics
Variable Mean (SD) or Percentage
Age (yr)
18-30 33%
31-50 55%
50+ 12%
Male 39%
Married 17%
Buprenorphine/naloxone retention (d) 482 (590)
Previous opioid prescriptions 61%
Previous injuries 53%
Mood/anxiety disorder 59%
Anxiety 47%
Major depression 28%
PTSD 10%
Serious mental illness 8%
Psychosis 5%
Bipolar 5%
Co-occurring substance use 59%
Alcohol use disorder 22%
Charlson Comorbidity Index 0.8 (1.2)
Buprenorphine/naloxone initiation access point
Primary care 21%
Outpatient substance use treatment 25%
Other/unknown 53%

PTSD, post-traumatic stress disorder.
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