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Abstract

Background: The association between cost-sharing and receipt of medication for opioid use
disorder (MOUD) is unknown.

Methods: We constructed a cohort of 10,513 commercially insured individuals with a new
diagnosis of opioid use disorder (OUD) and information on insurance cost-sharing in a large
national de-identified claims database. We examined four cost-sharing measures: 1) pharmacy
deductible; 2) medical service deductible; 3) pharmacy medication co-pay; and 4) medical office
co-pay. We measured MOUD (naltrexone, buprenorphine, or methadone) initiation (within 14
days of diagnosis), engagement (second receipt within 34 days of first), and 6-month retention
(continuous receipt without 14-day gap). We used multivariable logistic regression to assess the
association between cost-sharing and MOUD initiation, engagement, and retention. We calculated
total out-of-pocket costs in the 30 days following MOUD initiation for each type of MOUD.

Results: Of 10,513 individuals with incident OUD, 1,202 (11%) initiated MOUD, 742 (7%)
engaged, and 253 (2%) were retained in MOUD at six months. A high ($1,000+) medical
deductible was associated with a lower odds of initiation compared to no deductible (odds
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ratio: 0.85, 95% CI: 0.74-0.98). We found no significant associations between other cost-sharing
measures for initiation, engagement, or retention. Median initial 30-day out-of-pocket costs ranged
from $100 for methadone to $710 for extended-release naltrexone.

Conclusion: Among insurance plan cost-sharing measures, only medical services deductible
showed an association with decreased MOUD initiation. Policy and benefit design should consider
ways to reduce cost barriers to initiation and retention in MOUD.
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Introduction

The United States is facing a crisis of opioid-related harms, including opioid use disorder
and overdose. In some states nearly 5% of Americans are living with opioid use disorder
(OUD)? and over the past decade the rate of fatal overdose has risen considerably, driven

by the proliferation of synthetic opioids as the synthetic opioid-involved death rate increased
1,040% from 2013 to 2019.2 This increase in overdose deaths has prompted policy and
practice efforts to increase access to treatment for OUD?3 and implementation of overdose
prevention programs. Despite these efforts, highly effective medications for OUD (MOUD)
remain underutilized* and discontinuation is common.>

In the United States, health insurance coverage is central to MOUD access. Insurance plans
routinely cover MOUD, and expanding insurance encourages uptake: a 2018 evaluation

of Medicaid expansion under the Affordable Care Act showed an 18% increase in OUD
treatment compared to non-expansion states.8 While this evidence suggests that expansion
of coverage benefits treatment generally, previous work has shown variation in initiation and
retention among different types of commercial insurance® and between commercial coverage
and Medicare Advantage coverage.” However, the source of this variation is unknown,
particularly the impact of cost-sharing policies on treatment initiation and retention among
commercially insured patients. Insurance benefit designs often include cost-sharing features,
including deductibles and co-payments, to limit expenditures on more expensive treatments
and reduce the perceived risk of a potential moral hazard observed when individuals
consume more services when shielded from their costs.8 Insurers do not determine the
choice of MOUD - which should come from a shared decision making process between a
patient and provider® — but MOUD can vary in cost,19 and there may be cost implications

to a patient based on their insurance plan design. While work in other care contexts':12 has
examined the impact of cost-sharing, the impact of cost-sharing on MOUD access has not
been comprehensively explored.

Understanding the impact of insurance cost-sharing designs on MOUD initiation and
adherence is critical for increasing access to these effective, but underutilized® MOUD.

We sought to address this research gap by evaluating the association of cost-sharing features
of insurance benefit design on initiation of, and retention and engagement to MOUDs among
individuals with commercial insurance and newly diagnosed OUD in the United States.
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We used de-identified administrative claims data from the OptumLabs® Data Warehouse
(OLDW), which includes medical and pharmacy claims, laboratory results, and enrollment
records for commercial and Medicare Advantage enrollees. The database contains
longitudinal health information on enrollees representing a diverse mixture of ages,
ethnicities and geographical regions across the United States.3 We identified individuals
with incident OUD between October 2015 and July 2019. We restricted the sample to
individuals with commercial insurance as full cost-sharing benefit design information

was not available for Medicare Advantage enrollees. OLDW data are statistically de-
identified, and the Boston University Medical Center Institutional Review Board deemed
this research exempt. Methods for study inclusion and data analysis were prespecified in a
registered protocol on Open Science Framework (https://osf.io/wmz7j/) and included as a
Supplemental Appendix.

Cohort definition

Exposure

We identified a cohort of individuals aged 16 and older with OUD based on a previously
defined algorithm (Supplemental Appendix).” First, we included individuals with one or
more inpatient claim or two or more outpatient claims with diagnosis codes for opioid
dependence occurring within 90 days of each other and that did not occur during a long-term
opioid prescribing episode. We excluded those with the diagnosis of dependence during

a long-term prescribing episode, defined as three or more opioid dispensings at least 21
days apart and lasting at least 84 days, because individuals with physical dependence

due to long-term prescribed opioid use may not have OUD.1* Second, we included
individuals with one or more inpatient or outpatient claims with diagnosis codes for opioid
dependence, use, or abuse with a confirmatory event within 90 days of the diagnosis.
Confirmatory events included evidence of opioid overdose, evidence of MOUD, inpatient
stay at a detoxification or rehabilitation facility, or diagnosis of an injection-related infection
(Supplemental Appendix). The earliest data of recorded diagnosis or confirmatory event
was the index date and marked an individual’s entry into the cohort. We required every
individual to have 3 months of enrollment data prior to this index date (washout) to establish
this was an incident OUD diagnosis. Following cohort creation, very few data elements had
missing values. For the single variable with missing values, urbanicity, missingness was rare
(~0.3% of observations) and we parameterized missing values as a separate missing category
in all subsequent analyses. For comorbidities, medication treatments, and outcomes, there
were no missing data because the variables were defined by the presence of diagnosis or
procedure, or prescription fills. We interpreted the absence of such claims as the absence of
the condition.

We derived four key insurance cost-sharing design exposures from the enrollees benefit
design information: pharmacy deductible, medical service deductible, medical office copay,
and pharmacy medication copay. Deductibles are an amount an enrollee must spend before
the insurance plan starts paying for covered services. For example, if a deductible is $1,000,
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an enrollee needs to pay 100% of utilization costs up to $1,000 out-of-pocket before
insurance plan coverage begins. Following the deductible, insurance coverage varies by
plan and by service, with some plans covering some services 100%, and others using a
coinsurance mechanism where a portion of any costs after the deductible are covered by the
insurance plan. Copays are fixed out-of-pocket expenses for certain covered services such
as office visits or medications. Copays are typically charged after a deductible has been
met, although they are sometimes charged before as well. We dichotomized pharmacy and
medical deductibles as “high” ($1,000 or more) vs. “not high” reflecting prior literature.®
We defined medical and pharmacy copays as high or low, categorizing copays as high if
they were in the top 50% of all copays in the cohort. For medical plans, we used the copay
based on an office visit. For medications, the pharmacy copay depends on the tier of the
drug, ranging from tier 1, generics favored by the insurer with the lowest pharmacy copay,
to tier 4, which are often branded specialty drugs and have the highest copay. We did not
have access to the formularies of each insurance plan (which describe each plan’s unique tier
system) but did know the copayment levels for each tier for each plan. We used tier 2 as our

pharmacy copay as we found examples of large plans categorizing generic MOUD as tier
2_16

Outcome measures

We assessed the care cascade of MOUD initiation, engagement, and retention among
individuals with newly diagnosed OUD. MOUD was defined as receipt of buprenorphine

or naltrexone, either oral naltrexone or extended-release injectable naltrexone (XR-NTX).
We used either national drug code information from outpatient pharmacy claims or Current
Procedural Terminology (CPT) or Healthcare Common Procedure Coding System (HCPCS)
coding for in-person administration of injectable formulations from the medical claims
(Supplemental Appendix). We identified receipt of methadone as MOUD using HCPCS
H0020 for in-person administration through an opioid treatment program. Methadone
receipt via pharmacy claims would be limited to treatment targeting pain and was not
considered MOUD. Consistent with Washington Circle initiation, engagement, and retention
performance measures,” we defined MOUD initiation as receipt within 14 days of OUD
diagnosis. Second, we defined engagement as receiving a second MOUD within 34 days of
the first. Finally, we defined retention as receiving an MOUD consistently over 180 days,
without a gap of more than 14 days between the end of one prescription fill or administration
and the beginning of the next. The coverage period each prescription was defined based

on the documented days supplied of a pharmacy-dispensed medication, defined as one day
for daily-dosed methadone, or defined as 28 days for in-office administrations of injectable
formulations.18:19 We also summarized out-of-pocket costs in the 30-days after MOUD
initiation, as this period is critical for measuring costs, subsequent utilization, and the
effectiveness of early treatment.29-22 These costs were the actual costs owed by patients
reflecting total medical and pharmacy utilization in the 30-day period. We also calculated
out-of-pocket costs for times matching our engagement (34 days) and retention (180 days)
outcomes.
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Other variables

Analysis

We included additional demographic and clinical characteristics to describe the cohort and
as potential confounders. Demographic characteristics included an individual’s age, sex,
and urbanicity of residence, defined as metropolitan, micropolitan, small town, rural, or
missing/unknown. We examined the quarter of the insurance coverage year at the index
date to reflect non-OUD spending that may reduce the deductible burden through the year.
For clinical characteristics, we measured whether an individual had a diagnosed non-OUD
substance use condition, a mental health comorbidity, and assessed a modified Elixhauser
score that excluded comorbidities examined separately such as mental health and substance
use. We also included a measure of opioid-related overdose in the three months prior to

the index date, as this can predict future treatment,* as well as injection-related infection
(including skin and soft-tissue infections and endocarditis, see Supplemental Appendix) and
a diagnosis of Hepatitis C virus at any time to capture more severe use patterns.

We characterized the MOUD care cascade by assessing the total number of individuals
identified with incident OUD and the proportion reaching initiation, engagement, and
retention. We summarized the demographic, cost-sharing, and clinical covariates of the
full analytic cohort. To assess the association between cost-sharing and each outcome,

we conducted a logistic regression predicting initiation, engagement, and retention as a
function of our four cost-sharing measures and demographic and clinical control variables.
We limited the sample for each regression model to participants reaching the prior stage.
So, we modeled the odds of initiating conditional among those with incident OUD, the
odds of engagement among those initiated, and retained among those engaged. Finally,
we summarized the total out-of-pocket cost-sharing expenditures in the 30 days following
initiation overall and by type of MOUD initiated, as well as stratified by cost-sharing design.
We used an ANOVA test to examine the difference among MOUD type and a post-hoc
Tukey Test to determine which MOUDs were driving the difference, if any.

Supplemental Analyses and robustness checks

Results

We conducted several supplemental analyses to check the robustness of our results. First,

we repeated these regression models stratified by the type of MOUD initiated to evaluate
whether cost-sharing patterns differed by type of medication initiated. Second, we evaluated
engagement and retention regression results using the full sample rather than restricting

to those who had achieved the prior stage. This provided a population-level estimate for
factors associated with engagement and retention generally, rather than restricting our focus
to only those eligible for engagement or retention (e.g., those who had initiated and engaged,
respectively). Third, we investigated the potential multicollinearity among our cost-sharing
variables by estimating the Variance Inflation Factor (VIF). Further detail and results of
these analyses are located in the Supplemental Appendix.

We identified 10,513 individuals with incident OUD between October 2015 and July 2019
(Table 1). Most of our cohort was male (63%), between the ages of 25 and 64 (83%), and
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lived in a metropolitan region (86%). Concurrent alcohol use disorder and other concurrent
non-opioid substance use were low (9% and 3% or less, respectively). Seventeen percent of
the sample had diagnosed depression, and 21% diagnosed anxiety disorder. For cost-sharing,
most individuals had a high medical deductible (63% compared to 37% with a medical
deductible under $1,000) while pharmacy deductibles were less common (12% had a
pharmacy deducible of $1,000 or more). The median cutoff value for copays was $35 for
pharmacy copay and $30 for a medical office copay. Because cost-sharing values are not
discrete values, 21% of individuals were identified as having a high pharmacy copay and
32% of individuals a high medical copay (Table 1).

Figure 1a depicts the cascade of medication care. Of those identified with incident OUD,
1,202 (11%) initiated medication treatment within 14 days. Of those, 742 (7% of total, 62%
of those who initiated) were engaged in care with a 2" receipt of medication, and just

253 (2% of total and 34% of those engaged) were retained in care at six months. Figure

1b depicts the cascade of medication care beginning at initiation stratified by medication
type and reveals heterogeneity by medication. Due to sample size suppression rules, we
combined oral and injectable naltrexone for this exercise. Methadone had the highest
engagement proportion (91% of those initiating), followed by buprenorphine (69% engaged
of initiated), and naltrexone (44%). Agonist medications had a higher proportion retained
at six months (32% and 30% of initiated for buprenorphine and methadone, respectively)
compared to antagonists (5% for naltrexone).

We detected an association of cost-sharing on MOUD initiation, but not engagement or
retention. In the multivariable logistic regression predicting initiation after incident OUD,
we found a high ($1,000+) medical deductible was associated with a lower odds of
initiation (odds ratio [OR] = 0.85, 95% confidence interval [CI] 0.74-0.98) (Table 2). We
found no significant association for pharmacy deductible, or either copay measure. No cost-
sharing measures significantly predicted engagement or retention once initiated or engaged
respectively. We found that those with a modified Elixhauser score greater than 0 had

lower odds of initiating (OR ranging from 0.41-0.78 depending on the score), and female
individuals were more likely to initiate (OR = 1.19, 95% CI 1.05-1.35). These findings were
not evident when examining engagement or retention. We also found that being in the third
quarter of the insurance plan coverage was associated with a higher odds of retention relative
to the fourth quarter (OR = 1.85, 95% CI 1.26-2.70).

We found that injectable naltrexone had the highest out-of-pocket spending 30 days after
initiation, a median of $710, although there was significant variability and the interquartile
range was large, ranging from $202 to $791 (Table 3). Buprenorphine, oral naltrexone,

and methadone reported median 30-day expenditures of $160, $378, and $100, respectively,
likely reflecting lower out-of-pocket costs associated with oral medications. While injectable
buprenorphine is included in the total buprenorphine count, it represents a very small share
of all buprenorphine. An ANOVA test confirms the 30-day out-of-pocket expenditures
varied significantly by medication type (p<0.01). A post-hoc Tukey Test confirms the
difference is largely driven by injectable naltrexone (the mean difference between injectable
naltrexone and all other MOUD ranged from $346 to $1,099 with 95% confidence

intervals that did not overlap with buprenorphine or methadone pairwise comparisons). The
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differences in out-of-pocket spending among the cost-sharing designs was less pronounced,
with the larges difference in spending coming for those with a high pharmacy deductible
(median $364, IQR $125-$1,124) compared to those with a pharmacy deductible under
$1,000 (median $190, IQR $56-$636) (Table 3). Our findings were similar over longer time
periods (34 and 180 days), with initiation of naltrexone associated with higher out-of-pocket
spending over time (Supplemental Table 1)

Results of supplemental analyses and robustness checks

First, in the analysis stratifying the regression by MOUD initiated, only XR-NTX initiations
show a statistically significant association between high medical deductible and initiation
(Supplemental Table 2). Other cost-sharing values were not significant for any other
MOUD for either initiation or engagement, and numbers were too small to estimate
MOUD-stratified models of retention at 180 days. Given the sample size, confidence
intervals were wide in these sub-analyses. Second, our results were unchanged when we
widened our sample in the engagement and retention analyses (Supplemental Table 3).
Although changing the denominator increased the sample size of our engagement and
retention analyses, we did not find an effect of any cost-sharing measure. Third, in our
analysis of multicollinearity every variable in our model had a VIF<2 which indicates low
multicollinearity.23

Discussion

In this analysis of more than 10,000 individuals with commercial insurance and a new
diagnosis of OUD, only 11% initiated MOUD within 14 days and only 2% were retained on
MOUD at 6 months. Of the pharmacy and medical cost-sharing designs we tested, a high
medical deductible ($1,000 or more) was associated with a 15% reduction in the odds of
initiating MOUD compared to a low deductible. We did not find cost-sharing to be a driving
factor of subsequent MOUD receipt and longer-term retention.

While concerning, our findings of low rates of MOUD initiation and retention are consistent
with past studies.> 24 These results add medical deductible to a substantial list of barriers
to MOUD initiation that includes stigma, and accessibility of MOUD providers.2>-27 We
also attempted to capture temporal effects that may be related to out of pocket payment and
insurance plan design. We had hypothesized that later quarters would have a higher odds

of utilization relative to earlier quarters as individuals would have been more likely to both
have met their deductible and, for some, reached their out of pocket maximum, reducing the
out of pocket cost to access care. While the third quarter has statistically significantly higher
odds than the first, as hypothesized, we are unsure why the third quarter would be higher
than fourth, which was the assigned reference category. One possibility is confounding by
calendar effects: while insurance plan coverage does not have to correspond to a calendar
year, it often does, so the fourth quarter measure may be confounded with seasonal effects
that may also pose barriers to care utilization and retention. Further work is needed to
understand how the presence of a medical deductible may influence patient behavior,
including the influence of out-of-pocket costs for urine drug testing, medical and behavioral
health care visits, and monitoring.10-28 Notably, detoxification and inpatient treatment,
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common points of initial treatment seeking for individuals with OUD, are expensive and
associated costs may deter seeking outpatient follow-up.2%:30 While these services are
important for some individuals, it is possible to initiate MOUD in an outpatient setting
first. Delivery systems and benefit designs should be redesigned to promote low-threshold
MOUD initiation and uptake.3!

Our finding that cost-sharing was not associated with engagement or retention whereas the
medical co-pay design was associated with lower initiation is an important insight for the
field. The median total out-of-pocket costs in the first 30 days after initiating MOUD varied
among medications, and 30-day costs of those initiating XR-NTX were at least double all
others at a median of $710 while methadone ($100) and buprenorphine ($160) had the
lowest median costs. The challenge to adherence is a well-known barrier to OUD care and
its effectiveness,®714:32.33 and establishing the key barriers to retention — cost and otherwise
— is important for designing effective interventions. Indeed, our findings echo the retention
challenges of the previous literature32 when we found just 11% of individuals with incident
OUD initiated medication, 7% engaged, and just 2% were retained at 180 days. While

our sample size decreases when assessing engagement and retention, and further research

to confirm these findings is likely necessary, the lack of a clear signal of cost-sharing
among those who have already initiated suggests barriers may change along the cascade.

In other words, a copay may be a minor barrier relative to the major barriers that exist to
receiving a diagnosis, linking to care, and finding a provider to prescribe medications. Our
out-of-pocket findings by cost-sharing design support this insofar as the differences among
cost-sharing plans are much less stark than for medications. The largest difference we found
was in pharmacy deductible, where spending is expected to take place after initiating a
medication. Rather than initiation, engagement, or retention, cost-sharing, particularly the
medical deductible, may be a barrier to addiction care accessin general, similar to a lack

of physicians waivered to prescribe buprenorphine34:3% or stigma associated with OUD care,
whereas it appears to not be a barrier to remaining engaged with medication treatment.36-38
More work is needed to identify the barriers to engagement and retention even when barriers
to access have been successfully overcome.

Our findings are subject to several limitations. First, our cohort consisted of individuals
with commercial insurance between 2015 and 2019, and our findings may not generalize to
other populations. Commercially insured individuals may have differential response to cost-
sharing than others including publically insured. While this research should be replicated in
other populations, given that commercially insured patients also face low MOUD utilization
and retention,® it is important to understand barriers in this population. This study was a
cohort study using data in a large claims database, and not a randomized trial designed

to compare the different insurance cost-sharing approaches. Next, our limited sample size
posed a challenge for predicting medication treatment cascade stratified by treatment type.
Our finding that medical deductible is associated with initiation would seem to suggest that
expensive office-based medications such as XR-NTX and newer formulations of injectable
buprenorphine3 may face a particular barrier. However, we were unable to detect an
association in our sample of 97 XR-NTX patients. While all medication treatments require
costs beyond the medication itself (both to the patient in the form of out of pocket costs

and to the insurer), future research determining how this barrier differs with medication
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treatment type would be an important consideration for patients and providers determining
the best MOUD therapy. Opioid use disorder is a chronic, relapsing disease that, akin to
other chronic conditions such as hypertension, benefits from long-term treatment4? and
supportive measures such as rescue naloxone,*! so differences in costs will compound
over time. Finally, commercial insurance coverage for methadone was not robust prior to
2017 and claims may not capture utilization of services for which members paid fully
out-of-pocket for methadone treatment.

Conclusions

In a commercially insured population, we found that individuals with high medical
deductibles had lower odds of initiating MOUD treatment compared to those with low
deductibles. We did not find an association between cost-sharing and engagement or
retention to treatment. Our findings suggest that cost-sharing may be a significant barrier
to starting treatment, but more research is needed to understand the barriers to engaging in
and remaining retained in care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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1a: Overall cascade
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1b: Cascade by medication type among initiated
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Figure 1:
Initiation to, engagement in, and retention on medication treatment for opioid use disorder in

a commercially insured population of 10,513 individuals diagnosed with opioid use disorder
between 2015 and 2019
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Full cohort
n %

TOTAL 10,513  100%
Initiating medication

Not initiated 9,311  89%

Buprenorphine 574 5%

Methadone 149 1%

Oral naltrexone 382 4%

Injectable naltrexone 97 1%
Rx deductible

<$1000 9273  88%

$1000+ 1,240 12%
Medical deductible

<$1000 3856 3%

$1000+ 6,657 63%
Rx T2 copay

at or below median 8,260  79%

Above median cost 2,253 21%
Medical office copay

at or below median 7,194  68%

Above median cost 3,319 32%
Calendar quarter of plan year at initiation

1 2,033 19%

2 1,873 18%

3 3,976 38%

4 2,631 25%
Sex

Male 6,614 63%

Female 3,899 3%
Age

16-24 1,625 15%

25-64 8,697  83%

65+ 191 2%
Region

Metropolitan 9,073  86%

Micropolitain 890 8%

Small town 369 4%

Rural 148 1%

Missing 33 0%

Clinical covariates
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Table 1:

Cohort characteristics of commercially insured patients 16 and older with OUD between 2015-2019
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Full cohort
n %

Concurrent substance use

Sedative 320 3%

Cocaine 264 3%

Cannabis 244 2%

Amphetamine 254 2%

Hallucinogen 34 0%

Alcohol 942 9%
Prior opioid overdose

Yes 46 0%

No 10,467 100%
Injection-related infection

Yes 122 1%

No 10,391  99%
Hepatitis C

Yes 120 1%

No 10,393  99%
Mental health

Depression 1,807 17%

Anxiety 2,156 21%

ADHD 617 6%

PTSD 275 3%

Bipolar 475 5%

Psychoses 139 1%
Modified Elixhauser

0 7,268 69%

1 1,667 16%

2 736 7%

3+ 842 8%

*
Modified to exclude substance use and mental health, which are modeled separately
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Multivariable logistic regression models predicting medication for opioid use disorder initiation, engagement,

and retention.

Initiation (of those with OUD,

n=10,513)
OR (95% ClI)

Engagement (of those initiated,

n=1,202)
OR (95% ClI)

Retention (of those engaged,

n=742)
OR (95% ClI)

Pharmacy deductible
<$1000
$1000+
Medical deductible
<$1000
$1000+
Pharmacy copay
Above median cost
At or below median
Medical office copay
Above median cost
At or below median
Current plan quarter
1
2
3
4
Sex
Male
Female
Age
16-24
25-64
65+
Region
Metropolitan
Micropolitain
Small town
Rural
Missing
Clinical covariates
Concurrent substance use
Sedative
Cocaine
Cannabis
Amphetamine

Hallucinogen

Reference
1.10 (0.91-1.33)

Reference
0.85 (0.74-0.98)

1.04 (0.90-1.21)

Reference

1.02 (0.89-1.17)

Reference

1.11 (0.93-1.33)
1.00 (0.83-1.22)
0.91 (0.74-1.12)

Reference

Reference
1.19 (1.05-1.35)

1.13 (0.59-2.16)
1.71 (0.92-3.19)

Reference

Reference
0.88 (0.70-1.12)
0.83(0.58-1.18)
1.15 (0.71-1.86)
1.57 (0.59-4.16)
0.82 (0.56-1.19)
0.92 (0.61-1.39)
0.98 (0.64-1.50)
0.83 (0.54-1.28)
1.16 (0.42-3.17)

Reference
0.99 (0.67-1.45)

Reference
1.11 (0.84-1.47)

1.33 (0.98-1.80)

Reference

0.89 (0.68-1.18)

Reference

1.36 (0.93-2.01)
0.74 (0.49-1.10)
0.77 (0.51-1.18)

Reference

Reference
1.05 (0.82-1.35)

0.61 (0.17-2.20)
1.43 (0.42-4.90)

Reference

Reference
1.04 (0.65-1.66)
1.04 (0.50-2.18)
1.18 (0.45-3.10)
0.90 (0.15-5.57)

0.50 (0.24-1.02)
1.54 (0.69-3.46)
2.10 (0.87-5.07)
0.87 (0.37-2.05)
0.61 (0.08-4.51)
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Reference
0.63 (0.38-1.05)

Reference
0.85 (0.61-1.19)

1.27 (0.89-1.81)

Reference

0.91 (0.65-1.27)

Reference

0.63 (0.36-1.10)
1.38 (0.87-2.19)
1.85 (1.26-2.70)

Reference

Reference
0.98 (0.72-1.33)

0.29 (0.06-1.35)
0.76 (0.18-3.14)

Reference

Reference
0.64 (0.34-1.21)
1.71 (0.78-3.75)
2.64 (1.00-6.97)
0.75 (0.08-6.85)

053 (0.14-195)
4.49 (1.42-14.26)
0.93 (0.19-4.54)
0.22 (0.02-2.08)
NC
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Initiation (of those with OUD,

n=10,513)
OR (95% ClI)

Engagement (of those initiated,

n=1,202)
OR (95% ClI)

n=742)
OR (95% Cl)

Page 16

Retention (of those engaged,

Alcohol

Prior opioid overdose

Yes
No

Injection-related infection

Yes
No
Hepatitis C
Yes
No
Mental health
Depression
Anxiety
ADHD
PTSD
Bipolar

Psychoses

Modified Elixhauser score

0
1
2
3+

2.83 (2.33-3.44)

1.03 (0.39-2.68)

Reference

0.75 (0.37-1.50)

Reference

1.63 (0.96-2.79)

Reference

0.91 (0.76-1.10)
1.07 (0.91-1.27)
1.13 (0.88-1.45)
1.03 (0.70-1.51)
0.87 (0.63-1.19)
0.48 (0.24-0.97)

Reference
0.78 (0.66-0.93)
0.58 (0.44-0.76)
0.41 (0.31-0.55)

0.79 (0.55-1.15)

0.25 (0.04-1.65)

Reference

1.99 (0.39-10.13)

Reference

1.77 (0.54-5.75)

Reference

0.84 (0.58-1.23)
0.92 (0.65-1.29)
1.03 (0.62-1.70)
1.61 (0.73-3.55)
0.64 (0.34-1.20)
1.56 (0.36-6.71)

Reference
1.10 (0.78-1.57)
1.22 (0.68-2.17)
0.64 (0.35-1.16)

0.34 (0.18-0.63)

NC

Reference

7.66 (1.69-34.69)

Reference

1.56 (0.49-4.97)

Reference

0.59 (0.34-1.02)

0.98 (0.62-1.54)

0.87 (0.44-1.72)

0.77 (0.22-2.73)

0.68 (0.25-1.88)
NC

Reference
0.64 (0.40-1.03)
1.20 (0.62-2.32)
0.62 (0.24-1.58)

NC=not calculable due to small sample

Each model adjusts for all variables simultaneously and are multivariable models

Med Care. Author manuscript; available in PMC 2023 March 01.
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Out-of-pocket costs 30 days after initiating medication for opioid use disorder, among those initiating

medication treatment

n Median IQR

Among all initiations 1202 $210 ($60-$682)
Medication type

Buprenorphine 574 $160 ($48-%$460)

Methadone 149 $100 ($7-$317)

Oral NTX 382 $378 ($101-$1152)

XR-NTX 97 $710  ($202-$791)
Cost-sharing category
Pharmacy deductible

<$1000 1039 $190 ($56-$636)

$1000+ 163 $364 ($125-$1124)
Medical deductible

<$1000 473 $189 ($56-$580)

$1000+ 729 $225 ($66-$840)
Pharmacy copay

At or below median 940 $222 ($70-$694)

Above median cost 262 $165 ($46-$622)
Medical office copay

At or below median 824 $202 ($60-$668)

Above median cost 378 $212 ($66-$732)
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