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BACKGROUND: Long-term, continuous treatment with
medication like buprenorphine is the gold standard for
opioid use disorder (OUD). As high deductible health
plans (HDHPs) become more prevalent in the commercial
insurance market, they may pose financial barriers to
people with OUD.
OBJECTIVE: To estimate the impact of HDHPs on conti-
nuity of buprenorphine treatment, concurrent visits for
counseling/psychotherapy and OUD-related evaluation
and management, and out-of-pocket spending.
DESIGN: Difference-in-differences analysis comparing
trends in outcomes among enrollees whose employers
offer an HDHP (treatment group) to enrollees whose
employers never offer an HDHP (comparison group).
PARTICIPANTS: Enrollees with OUD from a national
sample of commercial health insurance plans during
2007–2017 who initiate buprenorphine treatment.
MAINMEASURES:Number of days of continuous bupre-
norphine treatment; probabilities of continuous bupre-
norphine treatment ≥30, ≥90, ≥180, and ≥365 days;
probability of concurrent (i.e., within the same month)
behavioral therapy (i.e., counseling or psychotherapy);
probability of concurrent OUD-related evaluation and
management visits; proportions of buprenorphine treat-
ment episodes with counseling/psychotherapy and eval-
uation and management visits; and out-of-pocket (OOP)
spending on buprenorphine, behavioral therapy, and
evaluation and management visits.
KEY RESULTS: HDHPs were associated with an average
increase of $98 (95% CI: $48, $150) on OOP spending on
buprenorphine per treatment episode but no change in
the number of days of continuous buprenorphine treat-
ment or concurrent use of related services.
CONCLUSIONS: HDHPs do not reduce continuity of
buprenorphine treatment among commercially insured
enrollees with OUD but may increase financial burden
for this population.
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INTRODUCTION

The underuse of FDA-approved medications for opioid use
disorder (OUD) in the USA is one of the key obstacles to
ameliorating the overdose crisis.1 These medications relieve
withdrawal symptoms and cravings that drive continued opi-
oid use.2,3 Randomized controlled trials4,5 and observational
research1,6–9 demonstrate that buprenorphine and methadone,
the two medications with the strongest evidence base, sub-
stantially reduce overdose mortality. Gold standard OUD
treatment involves use of one of these medications within a
chronic disease framework1 in which long-term medication
use is associated with reduced problematic use of opioids and
improved health outcomes.9–15 As with other chronic
health conditions, changes in financial or insurance sta-
tus may disrupt treatment; given the risks of opioid
overdose, discontinuation of OUD medication can have
lethal consequences.3,9,14

Financial barriers can inhibit continuous OUD medication
treatment and may be exacerbated by insurance products with
higher levels of cost sharing. Over the last two decades, high
deductible health plans (HDHPs) have become an increasingly
prominent type of insurance product in the commercial mar-
ket. In 2020, 31% of covered workers were enrolled in
HDHPs, a six-fold increase from 2006.16 In exchange for
lower monthly premiums, enrollees with HDHPs pay the costs
of all plan-covered services out-of-pocket (OOP) until reach-
ing their deductible, at which point the insurer portion of
covered services kicks in.
Limited research to date has examined how particular in-

surance products with different cost-sharing arrangements
affect continuity of OUD medication treatment despite the
increasing prevalence of HDHPs.17 The literature on HDHPs’
impact on medication use for chronic medical conditions is
equivocal.18–20 A recent study focused on enrollees with
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bipolar disorder found no impact of HDHPs on use of medi-
cations or visits with psychiatrists, but did find reductions in
non-psychiatrist mental health provider visits.21 Research on
the impact of HDHPs on medication treatment for substance
use disorder is limited.22 A recent study by our team found that
HDHPs are associated with a lower probability of any use of
medication for substance use disorder but did not assess the
impact of these plans on continuity of medication treatment.23

The confluence of the opioid overdose crisis, the underuse
of OUD medications, and increasing HDHP enrollment un-
derscore the critical need for research at this intersection.
Given that commercial insurers cover methadone less consis-
tently than buprenorphine24–26 and more commercially in-
sured enrollees with OUD receive treatment with buprenor-
phine than methadone,27 our analysis concentrates on conti-
nuity of buprenorphine treatment specifically. In this study, we
seek to understand the impact of HDHPs on the length of time
individuals with OUD initiating treatment with buprenorphine
continue to receive buprenorphine and out-of-pocket spending
(OOP) on buprenorphine. Building on prior research indicat-
ing that HDHPs may differentially impact prescriber and non-
prescriber visits for behavioral health conditions,21 we also
assess the impact of these plans on enrollee use of behavioral
therapy (i.e., counseling or psychotherapy visits for substance
use treatment) and OUD-related evaluation and management
visits, including medication management, as well as OOP
spending on these services.

METHODS

Data and Study Groups

We used de-identified data from the OptumLabs® DataWare-
house. These data include enrollment and benefit design in-
formation, blinded employer identifiers, and medical, behav-
ioral health (inclusive of mental health and substance use
services), and pharmacy claims for the years 2007–2017.
The blinded employer identifier was essential to our analytic
approach because it allowed us to determine whether enroll-
ees’ employers offered an HDHP, enabling us to code HDHP
exposure at the employer level rather than individual level by
grouping enrollees offered the same health insurance plan
options.
Our inclusion criteria required enrollees to be at an employ-

er that we could categorize as a treatment or comparison
employer. Individuals who decide to enroll in HDHPs are
different from those who do not across a number of dimen-
sions not observable in administrative claims.28,29 Therefore,
rather than directly measuring individual enrollment in an
HDHP and producing potentially biased effect estimates due
to unmeasured individual confounders, our intent-to-treat-type
analysis defines the treatment at the employer level by identi-
fying enrollees at employers that did not offer an HDHP
option and then began offering this option during our study

period. Our comparison group included enrollees at employers
that never offered HDHPs.
We identified employers offering HDHPs through a multi-

stage process. First, we limited the analytic sample to individ-
uals aged 12–64 years enrolled for at least 11 months during
the calendar year with medical, behavioral health, and phar-
macy benefits and no missing benefit design data. Second, we
eliminated employers with large fluctuations in number of
enrollees (>50% change) from year-to-year to ensure that
enrollees were not shifting to plans offered by insurers unob-
served in the OptumLabs data. If an HDHP offer led to
disproportionate plan switching among enrollees with serious
health conditions, like OUD, the analytic sample composition
might change after HDHP offer, potentially biasing model
estimates. We evaluate this by comparing standardized mean
differences between covariates pre-post HDHP offer in the
treatment group. In sensitivity analyses, we re-estimated mod-
els using analytic samples requiring employer size changes no
greater than 25% and no greater than 75% from year-to-year.
Third, we identified employers as treatment employers if the
percentage of enrollees in an HDHP increased from less than
5% to greater than 5% in consecutive years. We varied the
threshold to 3% and 20% in sensitivity analyses. Fourth, we
identified comparison employers as those with 0% HDHP
enrollment for all years in which the employer is observed in
the data. We excluded enrollees at employers always offering
an HDHP.
Our unit of analysis was the buprenorphine treatment epi-

sode. To identify individuals with OUD, we required at least
one claim with a diagnosis of OUD (Appendix)7 during the 60
days prior to initiation of buprenorphine treatment or during
the buprenorphine treatment episode. Following other studies
examining buprenorphine treatment length, we distinguished
initiation of a new buprenorphine treatment episode by requir-
ing no buprenorphine medical administration or pharmacy
claims in the 60 days prior to the index claim.10,12,30 We used
National Drug Codes (NDC) in pharmacy claims to identify
buprenorphine, excluding short-term injectable formulations,
and procedure codes in medical claims to identify buprenor-
phine administration (Appendix).
To ensure that we did not misattribute discontinuation of

buprenorphine to loss of insurance coverage, we required
continuous enrollment for at least 60 days following the dis-
continuation of buprenorphine except for those with bupre-
norphine treatment extending to 365 days or beyond because
we did not measure continuous treatment beyond 365 days.
We defined discontinuation of buprenorphine treatment as
occurring when the individual had no buprenorphine claim
within 30 days after the prior buprenorphine prescription days’
supply should have ended based on days’ supply or after the
prior medication administration claim indicated treatment
would have expired.17,31,32

We applied a wash-out period by excluding buprenorphine
treatment episodes that began within the 365 days prior to the
date that the enrollee’s employer began offering an HDHP and
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episodes that overlapped the HDHP offer date. To avoid
introducing bias in the length of buprenorphine treatment
episodes between the HDHP treatment and comparison
groups, we applied equivalent inclusion criteria to both
groups. Given that comparison employers did not have an
HDHP offer date, we used the pool of HDHP treatment
employers’ offer dates to assign artificial offer dates at random
to comparison employers. We then excluded buprenorphine
treatment episodes at comparison employers that began within
365 days preceding or that overlapped the artificially assigned
offer date so that we could apply the same exclusion criteria
used for enrollees at HDHP treatment employers. Our analytic
sample included 7853 treatment episodes.

Measures

Our primary outcome of interest was the number of continu-
ous days of buprenorphine in the treatment episode. In a

sensitivity analysis, we excluded 12.6% of episodes that were
14 days or less to ensure our sample focused on individuals
initiating buprenorphine for maintenance treatment rather than
withdrawal management. We also examined four separate
binary outcomes measuring whether the buprenorphine treat-
ment episode extended beyond 30 days, 90 days, 180 days, or
ended at or beyond 365 days. Although a National Quality
Forum measure designates 6 months of continuous buprenor-
phine treatment as a key quality indicator, research suggests
that buprenorphine treatment exceeding 6 months produces
superior health outcomes.10,12

We also included four non-medication measures of
utilization. To determine whether a person received con-
current behavioral therapy during their buprenorphine
treatment episode, we identified claims with a diagnosis
of substance use disorder (SUD) and a procedure code
indicating psychotherapy or counseling.27 We constructed
a binary measure of whether an enrollee had any

Table 1 Characteristics of Individuals with Opioid Use Disorder Treated with Buprenorphine, 2007–2017

Offered HDHP Not offered HDHP ‡‡

Pre-period Post-period Pre-period Post-period

Age, mean (SD) 34.8 (11.7) 34.5 (12.3) 34.3 (11.8) 34.3 (12.0)
Female (%) 38.9 38.3 39.0 38.3
Race and ethnicity (%)
Asian 1.0 0.8 1.6 1.4
Black 7.3 7.3 6.6 5.5
Hispanic 5.7 4.3 6.2 5.6
White 73.1 72.4 73.0 72.8
Unknown 12.9 15.1 12.6 14.6

Census region (%)
Northeast 19.5 12.0 14.5 16.0
South 48.1 54.1 47.0 48.5
Midwest 16.1 17.3 20.0 22.2
West 16.2 16.5 18.4 13.4

Household income (%)
< $40,000 11.2 12.3 12.1 13.0
≥$40,000 to < $74,000 23.2 25.1 27.3 26.2
≥ $75,000 to < $124,000 29.9 29.6 28.5 29.2
≥ $125,000 to < $199,000 16.6 16.2 14.4 15.0
≥ $199,000 11.9 10.1 7.8 10.0
Unknown 7.2 6.8 9.9 6.7

Census block education level (%)
Bachelor’s or more 14.8 14.9 13.3 16.0
Less than Bachelor’s or unknown 85.2 85.1 86.7 84.0

Number of chronic conditions† (%)
0 55.2 57.4 58.5 58.5
1 or 2 34.0 30.1 30.3 28.8
3 or more 10.8 12.5 11.2 12.7

Employer-level factors
Firm size, mean (SD) 18284 (29021) 32988 (38791) 3821 (6139) 4419 (7206)
Self-insured (vs. fully insured) (%) 49.8 59.1 32.1 39.8

Days of buprenorphine treatment, mean (SD) 155.0 (143.9) 133.9 (135.2) 153.6 (141.4) 134.7 (136.2)
>1 buprenorphine treatment episode (%) 22.6 23.4 18.4 23.3
Concurrent behavioral therapy use†† (%) 16.4 15.2 15.2 14.4
Concurrent OUD-related E/M visit ‡ (%) 54.3 50.6 53.9 49.9
Out-of-pocket (OOP) buprenorphine spending 293.7 (339.4) 305.9 (435.9) 281.5 (306.5) 218.9 (265.5)
Out-of-pocket spending on prescriber visits, mean (SD) 97.5 (216.5) 99.2 (224.4) 88.8 (203.9) 80.1 (199.9)
Out-of-pocket spending on psychotherapy visits, mean (SD) 44.4 (193.9) 38.7 (195.4) 29.6 (135.1) 44.8 (296.0)
N 1307 2864 564 3118

Data from OptumLabs Data Warehouse.
†Number of chronic conditions calculated using the Chronic Condition Warehouse (CCW) software.
††Visits with a primary or secondary diagnosis of substance use disorder and with a procedure code for psychotherapy or counseling.
‡Visits with a primary diagnosis of opioid use disorder and with an evaluation and management or medication management procedure code.
‡‡To assign pre-post dates to the group never offered an HDHP, we assigned pre-post dates at random using the set of pre-post dates among employers
offering an HDHP and overlapping in time with comparison employers.
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behavioral therapy use during their buprenorphine treat-
ment episode and also calculated the proportion of months
in the episode during which they had at least one claim for
behavioral therapy. To measure OUD-related evaluation
and management visits, we identified claims with a pri-
mary or secondary diagnosis of OUD and an evaluation
and management (E&M) or medication management pro-
cedure code. We then constructed a binary measure of
whether any evaluation and management visit occurred
during the buprenorphine treatment episode and a measure
of the proportion of months in the episode during which
the enrollee also had an evaluation and management visit.
We calculated total out-of-pocket spending within each

treatment episode separately for each utilization category:
buprenorphine medication; behavioral therapy visits; and
OUD-related evaluation and management visits.
Covariates included in the difference-in-differences

models described below included enrollee age, an indica-
tor for female, an indicator for white race, an indicator of
Bachelor’s degree educational attainment or greater (based
on Census block characteristics), a 5-category measure of
household income (<$40,000, $40,000–$75,000,
$75,000–$125,000, $125,000–$200,000, and >$200,000)
imputed from consumer data, a 4-category measure of
Census region (Northeast, South, Midwest, West), and
number of chronic medical conditions (0, 1–2, or 3 or
more), calculated using the Chronic Conditions Ware-
house.33 Twenty-two percent of buprenorphine treatment
episodes were among individuals contributing multiple
episodes to our analytic sample; we included a variable
to indicate if the episode was one of several for the same
person in our analytic dataset. We controlled for employer
size and whether the employer was self-insured, meaning
that it, rather than the insurer, bore the financial risk of
coverage.

Statistical Analysis

We calculated standardized mean differences for all cova-
riates to assess differences between the HDHP treatment
and comparison groups (Appendix). Given that most stan-
dardized mean differences fell below 0.1 and all fell
below 0.2, a standard threshold for assessing good cova-
riate balance across groups,34 we opted not to apply in-
verse probability of treatment weights. We also examined
standardized mean differences in the HDHP offer group
between the pre- and post-periods (Appendix) to ensure
that the composition of the sample did not change in
response to employer offer of HDHP. We used a
difference-in-differences approach to compare trends in
outcomes pre-post HDHP offer in the HDHP treatment
group to trends in the comparison group. We included
year fixed effects. Our estimator of interest was the inter-
action of a variable indicating that the enrollee was at an
HDHP offer employer versus a comparison employer with

the post- versus pre-HDHP offer indicator variable. The
models also controlled for individual-, employer-, and
area-level characteristics described above.
Given the right-censoring of our primary outcome, number

of continuous days receiving buprenorphine treatment, we
estimated tobit models to account for the truncation of this
variable at 365 days. For the models with binary outcomes
(e.g., ≥30 days of treatment), we estimated generalized linear
models specifying a binomial family with log link. To model
the proportion outcomes, we estimated fractional logit models.
For OOP spending outcomes, we used two-part models in
which the first part predicted any OOP spending and the
second part predicted spending conditional on any spending.35

These models estimated the impact of HDHP offer on uncon-
ditional OOP spending, the product of the two parts. In all
models, we adjusted standard errors for clustering within
employer. All analyses were conducted in Stata version 16.36

The Johns Hopkins Bloomberg School of Public Health Insti-
tutional Review Board approved this study.

RESULTS

Individuals with buprenorphine treatment episodes at employ-
ers offering an HDHP were similar to individuals with bupre-
norphine treatment episodes at comparison employers during
the pre- and post-HDHP offer periods (Table 1). Themean age
across groups was 34 years and slightly greater than a third of
enrollees were female. The majority of treatment episodes
were among white enrollees (73%) and residents of the south-
ern Census region (47–54% across groups). Most treatment
episodes were among enrollees with zero chronic medical
conditions (55–57% across groups).
Figure 1 displays the distribution of number of days of

buprenorphine treatment across all episodes included in the

Figure 1 Distribution of number of days of continuous treatment
across buprenorphine treatment episodes among enrollees with

opioid use disorder. Figure notes: The histogram columns display
the distribution of number of days across buprenorphine treatment
episodes using 10-day bins. N=7853. Data from OptumLabs Data

Warehouse.
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analytic sample. The mean number of days of buprenorphine
treatment was 139 days and the median number of days was
72 with an interquartile range of 30 to 270. Twenty-three
percent of treatment episodes were less than 30 days and
69% were less than 180 days (i.e., 6 months). Twenty-one
percent of treatment episodes continued for at least 365 days.
We found no impact of HDHP offer on the mean number of

days of buprenorphine treatment and no change in the proba-
bility of having a buprenorphine treatment episode extending
beyond 30 days, 90, days, 180 days, or 365 days (Table 2).We
also estimated no change in the probability of having behav-
ioral therapy or evaluation and management visits during the
buprenorphine treatment episode attributable to HDHP offer
(Table 3).
HDHP offer was associated with an average increase of

$98.73 (95% CI: $47.51, $141.95) in OOP spending on
buprenorphine medication per treatment episode. We estimat-
ed no changes in OOP spending on behavioral therapy or
evaluation and management visits associated with HDHP
offer (Table 4).

Results were robust to varying the thresholds used to iden-
tify employers offering HDHP plans and excluding short
episodes (≤14 days) of buprenorphine treatment (Appendix).

DISCUSSION

In this difference-in-differences analysis estimating the impact
of HDHP offer among commercially insured enrollees, we
found that HDHP offer was associated with significantly
increased average OOP spending on buprenorphine medica-
tion. Given that 43.9% of treatment episodes in our HDHP
offer group were among those who enrolled in an HDHP, we
estimate that actual HDHP enrollment translated to an average
increase of $225 in OOP spending on buprenorphine per
treatment episode. Nevertheless, we found no evidence that
HDHPs reduced the length of time enrollees with OUD re-
ceive continuous buprenorphine treatment nor altered their use
of related services, such as behavioral therapy.

Table 2 Impact of High Deductible Health Plan (HDHP) Offer on Length of Buprenorphine Treatment Among Enrollees with Opioid Use
Disorder, 2007–2017

Offered HDHP Never offered HDHP Estimated effect attributable to HDHP
offer

Pre-
period

Post-
period

Pre-
period

Post-
period

Predicted number of days Change in number of days (95% CI)
Number of days receiving buprenorphine 176.0 149.9 173.8 150.8 2.4 (−19.1, 23.9)

Predicted probability Change in probability (95% CI)
Buprenorphine treatment episode ≥30
days

0.80 0.76 0.79 0.76 −0.00 (−0.05, 0.05)

Buprenorphine treatment episode ≥90
days

0.49 0.44 0.51 0.44 0.02 (−0.04, 0.08)

Buprenorphine treatment episode ≥180
days

0.36 0.30 0.35 0.30 0.00 (−0.05, 0.06)

Buprenorphine treatment episode ≥365
days

0.25 0.20 0.24 0.21 0.00 (−0.04, 0.05)

Estimated effect of HDHP offer is the difference in the difference in the number of days of continuous buprenorphine treatment (or in the probability of
continuing buprenorphine treatment beyond a certain number of days) before and after HDHP offer in the HDHP offer versus comparison group.
N=7853. Data from OptumLabs Data Warehouse.

Table 3 Impact of High Deductible Health Plan (HDHP) Offer on Related Visits Among Enrollees with Opioid Use Disorder Receiving
Buprenorphine Treatment, 2007–2017

Offered HDHP Never offered HDHP Estimated effect attributable to
HDHP offer

Pre-
period

Post-
period

Pre-
period

Post-
period

Predicted probability Change in probability (95% CI)
Any receipt of behavioral therapy during
buprenorphine treatment

0.16 0.15 0.15 0.14 −0.00 (−0.05, 0.04)

Any OUD-related E/M visit during buprenorphine
treatment

0.54 0.51 0.54 0.50 0.01 (−0.05, 0.08)

Predicted proportion Change in proportion (95% CI)
Proportion of months with concurrent behavioral
therapy use

0.09 0.08 0.07 0.08 −0.02 (−0.05, 0.01)

Proportion of months with OUD-related E/M visit 0.35 0.33 0.34 0.33 0.00 (−0.05, 0.05)

Estimated effect of HDHP offer is the difference in the difference in the probabilities of receipt of behavioral therapy or an OUD-related evaluation and
management (E/M) visit (or in the proportion of months with a concurrent behavioral therapy or E/M visit) before and after HDHP offer in the HDHP
offer versus comparison groups. Behavioral therapy encompasses any substance use disorder–related psychotherapy or counseling. OUD-related E/M
visits encompass visits with a primary diagnosis of OUD and a procedure code for an evaluation and management service or medication management
service. N=7853. Data from OptumLabs Data Warehouse.
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This study adds to the limited literature on HDHPs and care
for people with substance use disorders. Related work by our
team found that HDHPs were associated with lower probabil-
ity of any use of substance use disorder medication.23 This
raises concerns that HDHPs could inhibit initiation of life-
saving medications, a serious risk as powerful synthetic
opioids like fentanyl escalate the lethality of drug use. Given
that most people with OUD do not receive treatment with
medication,1 our analysis is limited to the subset who do, a
group that may not be generalizable to the broader population
of candidates for buprenorphine treatment. Among this group,
the present study suggests that even though HDHPs appear to
increase the financial burden of continuing buprenorphine
treatment, these plans do not negatively affect retention in
medication treatment. These findings are surprising yet are
also robust to numerous sensitivity analyses. It is possible that
people receiving buprenorphine prioritize this medication over
other health care services in the face of high deductibles due to
the high risks of discontinuing treatment (e.g., recurrence of
opioid use, overdose) and the anticipated pain of withdrawal.
No other research has evaluated the impact of HDHPs on

continuity of treatment among people with OUD. Recent work
focused on commercially insured enrollees with bipolar disor-
der found no impact of HDHPs on psychiatric medication use
but a small reduction in behavioral therapy use.21 An accom-
panying qualitative study found that enrollees with bipolar
disorder facing high cost-sharing intentionally and conscious-
ly prioritized their medications, viewing them as essential, and
reduced use of non-pharmacologic mental health treatment
like psychotherapy, even when they felt those cuts negatively
affected their psychiatric health.37 It is possible that people
with OUDmake similar trade-offs when responding to greater
cost-sharing. This study raises questions about what types of
services people with OUD may be foregoing in the face of
high deductibles to ensure their ability to continue life-saving
buprenorphine medication.
The average length of buprenorphine treatment episodes in

our analytic sample was somewhat shorter than other recent
studies examining buprenorphine treatment in commercially

insured populations.31,38–42 These studies estimated between
36 and 50% of buprenorphine treatment episodes lasted at
least 6 months31,38–41 relative to 31% in our study. Addition-
ally, in our sample, 21% of treatment episodes lasted a year or
longer, while two other commercial claims-based studies esti-
mated about 45% of buprenorphine treatment episodes ex-
tended beyond a year.41,42 The relatively shorter duration of
treatment episodes in our sample could be due to the popula-
tion represented in the data or methodological differences in
defining discontinuity in treatment.
Findings should be considered in the context of the follow-

ing set of limitations. First, this study includes a national
sample of commercially insured enrollees at large employers.
Generalizability may not extend to enrollees at small employ-
ers, in individual plans, or in public insurance plans. Second,
the analytic approach estimates the effect of being at a firm
that offers an HDHP, not the effect of participating in an
HDHP, which is inherently conservative because only 43.9%
of those at employers offering anHDHP enrolled in an HDHP.
Third, given small numbers, we excluded enrollees with OUD
receiving methadone or extended-release naltrexone treat-
ment. It is possible that HDHPs differentially affect enrollees
receiving other types of pharmacotherapy for OUD. Fourth,
we did not measure health outcomes. Future research should
examine the extent to which HDHPs impact critical outcomes
for people receiving medication treatment for OUD, including
overdose.
Although our findings suggest HDHPs do not reduce

length of continuous buprenorphine treatment for com-
mercially insured enrollees with OUD, HDHPs do ap-
pear to impose a greater financial burden on this group.
Future research should examine how HDHPs affect oth-
er types of service utilization and health outcomes
among commercially insured enrollees with OUD receiv-
ing medication treatment.

Corresponding Author: Alene Kennedy-Hendricks, PhD; Depart-
ment of Health Policy and Management, Johns Hopkins Bloomberg
School of Public Health, 624 N. Broadway, Hampton House 408,
Baltimore, MD 21205, USA (e-mail: alene@jhu.edu).

Table 4 Impact of High Deductible Health Plan (HDHP) Offer on Average Out-of-Pocket Spending per Buprenorphine Treatment Episode
Among Enrollees with Opioid Use Disorder, 2007–2017

Offered HDHP Never offered HDHP Estimated effect attributable to HDHP
offer

Pre-
period

Post-
period

Pre-
period

Post-
period

Mean out-of-pocket (OOP) spending ($) per treatment
episode

Change in OOP spending ($)
(95% CI)

OOP spending on buprenorphine 290.91 307.39 284.61 218.52 98.73*
(47.51, 149.95)

OOP spending on concurrent behavioral
therapy

45.21 39.39 27.92 44.63 −19.26
(−41.65, 3.13)

OOP spending on OUD-related E/M visits 96.76 99.27 90.59 80.08 13.13
(−13.86, 40.11)

Estimated effect of HDHP offer is the difference in the difference in average OOP spending per buprenorphine treatment episode on each category of
service before and after HDHP offer in the HDHP offer versus comparison groups. Asterisk (*) indicates p-value <0.05. N=7853. Data from
OptumLabs Data Warehouse.
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