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Abstract: Background: Naltrexone, a medication for addiction treatment (MAT), is an FDA-approved
medication recommended for the treatment of alcohol use disorder (AUD). Despite the high preva-
lence of AUD and efficacy of naltrexone, only a small percentage of individuals with AUD receive
treatment. Objectives: To identify trends for the prescription of naltrexone in AUD admissions in
substance use treatment centers across the U.S. Methods: Data from the 2000–2018 U.S. Treatment
Episode Data Set: Admissions (TEDS-A) were used in temporal trend analysis of naltrexone pre-
scription in admissions that only used alcohol. Data from the 2019 National Survey of Substance
Abuse Treatment Services (N-SSATS) were also used to characterize medication use among AUD
clients across different treatment service settings. Results: Treatment of AUD with naltrexone was
0.49% in 2000 and tripled from 0.53% in 2015 to 1.64% in 2018 in AUD admissions (p < 0.0001 for
the Cochran–Armitage trend test). Women, middle-aged adults, and admissions for clients living
in the Northeast U.S. were more likely to be prescribed naltrexone than their respective counter-
parts, as were admissions with prior treatment episodes and referrals through alcohol/drug use
care providers, who paid for treatment primarily through private insurance, used alcohol daily
in the month prior to admission, and waited 1–7 days to enter treatment. Naltrexone was more
commonly prescribed by AUD admissions compared to acamprosate and disulfiram and was more
frequently prescribed in residential and outpatient services as opposed to hospital inpatient services.
Conclusions: Naltrexone remains underutilized for AUD, and factors that influence prescription of
medication are multifaceted. This study may contribute to the creation of effective interventions
aimed at reducing naltrexone disparities for AUD.

Keywords: medication for addiction treatment; alcohol use disorder; TEDS-A; naltrexone

1. Introduction
AUD Prevalence and Societal Costs

Alcohol use disorder (AUD) describes a problematic pattern of alcohol use character-
ized by an inability to stop or control alcohol intake despite adverse health outcomes or
social or work consequences [1]. Current literature points to a high prevalence of AUD
in the United States. In 2019, approximately 14.1 million adults aged 18 years and older
suffered from AUD [2]. Indeed, the harmful use of alcohol constitutes a significant source
of morbidity [3], including high blood pressure, heart disease, stroke, liver disease, and
cancer [4]. In the same vein, alcohol-related mortality continues to pose a hefty public
health threat. In the United States, alcohol-related deaths remain the third leading cause of
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preventable deaths, with an estimated 95,000 deaths annually [5]. Furthermore, alcohol
misuse is associated with substantial economic and societal costs. For instance, in 2010,
healthcare and lost productivity costs due to alcohol misuse totaled $249 billion [6].

Despite the high prevalence of AUD and subsequent societal costs, only a small pro-
portion of people with AUDs receive any type of treatment. A 2015 study showed that
among individuals with 12-month and lifetime AUD, a mere 7.7% and 19.8% sought treat-
ment for AUD, respectively [7]. Historically, non-pharmacological treatment modalities
that focus on behavioral and psychosocial approaches have been used to treat AUD [8].
A variety of these approaches have been shown to sustain abstinence and reduce alcohol
consumption effectively [8,9]. The advent of pharmacological treatments for AUD provides
alternative approaches to traditional modalities. However, pharmacological treatments for
AUD continue to be underutilized [10,11] despite clear evidence of benefits [12]. Possible
mechanisms that drive the limited uptake of pharmacotherapy for AUD may include a lack
of awareness of medication efficacy and limited pool of physicians trained in addiction
treatment [9,13]. Additionally, the intense focus on medications for addiction treatment
(MAT) for Opioid Use Disorder (OUD) may have also created a silo effect that contributed
to relative neglect for expanding access to pharmacotherapy for AUD [14]. Racial and
ethnic disparities in AUD treatment and socioeconomic challenges further exacerbate
problems with access to care [15].

In light of the efficacy and availability of Food and Drug Administration (FDA)-
approved pharmacological treatments, many health-related U.S. agencies recommend
using MAT for moderate to severe AUD [16,17]. MAT combines medications, counseling,
and behavioral therapies to provide a holistic approach to treatment [18]. Naltrexone,
a long-acting opioid receptor antagonist, is one of three MAT options approved by the
FDA to treat AUD [17]. It is also the recommended first-line treatment for AUD [19]. Key
benefits of naltrexone include reductions in alcohol cravings and decreased relapse to
heavy alcohol consumption, although such effects are modest [20–22]. However, these
benefits may be undermined by poor medication adherence [17,23]. In such cases, the use
of extended-release naltrexone, an injectable long-acting form of naltrexone, may eliminate
non-adherence concerns [24,25].

Although the underutilization of naltrexone for AUD has been documented in the
literature [26,27], we are not aware of any studies that have specifically examined long-term
trends in naltrexone use for AUD. Studies highlighting trends in naltrexone treatment
often do so within the context of opioid use rather than alcohol use [28,29]. Moreover,
studies that describe naltrexone treatment among AUD populations are limited by out-
dated data [30,31]. This study presents a historical overview of naltrexone prescription
among AUD admissions to provide a comprehensive understanding of changes over time.
Specifically, we provide data on the proportion of AUD admissions prescribed naltrexone
in substance use treatment facilities from 2000 to 2019 using data from the U.S. Treatment
Episode Data Set: Admissions (TEDS-A). Furthermore, we examine these trends by a
variety of demographic and treatment variables.

2. Methods
2.1. Study Population
2.1.1. Dataset 1: Treatment Episode Data Set: Admissions (TEDS-A)

Our analysis consisted of 2000–2018 data from the U.S. Treatment Episode Data Set:
Admissions (TEDS-A), which provides yearly, cross-sectional national data on admissions
to substance use disorder (SUD) treatment facilities. TEDS-A is maintained by the Center
for Behavioral Health Statistics and Quality (CBHSQ) at the Substance Abuse and Mental
Health Service Administration (SAMHSA). The primary sampling unit in TEDS-A is
admission, not a client, and thus a client could be recorded in multiple admissions. Given
that TEDS-A does not have identifiers, it was not possible to capture data longitudinally
(i.e., we were not able to link admissions for the same client). TEDS-A captures admission
data that are collected by the individual state administrative data systems to monitor
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their substance use disorder treatment systems. Facilities that are required to report to
the state substance abuse agency (SSA) include those that (i) receive public funds and/or
are (ii) licensed or certified by the SSA to provide substance use disorder treatment (or
are administratively tracked for other reasons) [32]. TEDS-A data come from all 50 States,
the District of Columbia, and Puerto Rico from all government-funded programs, and
that includes about 60% of states reported data on all admissions to eligible facilities. All
variables in TEDS-A are categorical. We restricted our study population to admissions
reporting alcohol as their only substance of use and who therefore did not experience
other SUDs other than AUD. Admissions with unknown, uncollected, invalid, or otherwise
missing responses for the outcome variable were excluded from analysis.

2.1.2. Dataset 2: National Survey of Substance Abuse Treatment Services (N-SSATS)

For an extra-analysis, in parallel to analyzing TEDS-A, we used 2019 data from the
National Survey of Substance Abuse Treatment Services (N-SSATS), an annual census of
SUD treatment facilities that collects data on services, structure, and utilization of SUD
treatment in the U.S. N-SSATS is a nationally representative observational annual survey of
U.S. public and private SUD treatment facilities for which data are collected by mail, phone,
and web-based questionnaires. N-SSATS is maintained by CBHSQ at SAMHSA, and it
collects three types of information from facilities: characteristics of individual facilities,
client count information, and general information, such as certification. About 90% of
facilities report complete survey to N-SSATS [33]. In addition to facilities approved by state
substance abuse agencies, N-SSATS also includes programs operated by federal agencies,
the Department of Veterans Affairs, the Department of Defense, and the Indian Health
Service [34].

Since N-SSATS includes information at the facility level, and TEDS-A includes infor-
mation at the admissions level, we first report our results from N-SSATS.

2.2. Measures

Using TEDS-A data, we determined whether a client was prescribed naltrexone
(outcome variable) as part of his or her treatment plan based on a binary “Yes” or “No”
response. Naltrexone (or extended-release naltrexone) was the only form of medication-
assistant treatment that our strictly AUD client population would have been prescribed
if they reported “Yes”. This indicator represents a proxy for actual naltrexone receipt
since the dataset does not include indications on the extent to which naltrexone is actually
implemented [35]. Demographic factors included biological sex (male or female), age
at admission (divided into six categories from 12 to 65+ years), and region of treatment
(Northeast, Midwest, South, West). U.S. territories (i.e., Puerto Rico) were excluded as a
category for region due to limited sample size.

We adopted the conceptual framework for drug treatment process and outcomes from
Simpson (2004) [36] to guide our selection of relevant predictors that might influence MAT
reception. Under this framework, we included relevant patient attributes (i.e., frequency of
alcohol use, prior history of substance use treatment episodes, treatment referral source)
and treatment or program attributes (i.e., service setting, number of days waiting to
enter treatment (i.e., the number of days from the first contact or request for service until
the client was admitted and the first clinical service was provided), primary payment
source for treatment) as stratifying variables in our modeling. Frequency of alcohol use
was categorized as daily use, some use, or no use in the past month prior to admission.
Prior history of treatment for substance use episodes in the past ranged from no prior
episodes to five or more episodes. Source of treatment referral was categorized as alcohol
or drug use care providers, other health care providers, self-referral or referral from
family or friends, court or criminal justice referral (e.g., via driving under the influence
(DUI)/driving while intoxicated (DWI) charges), or referrals from schools, employers, or
the community (e.g., religious organizations, Alcoholics Anonymous, Al-Anon). Treatment
or service setting at admission was divided into: hospital inpatient (detox, 24-h, hospital
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inpatient; rehab/residential, hospital non-detox), residential (rehab/residential, short
term and long term; detox, 24-h, free-standing residential), and outpatient (ambulatory,
including intensive outpatient, non-intensive outpatient, and detoxification). These specific
groupings were used to match the same definitions of treatment service settings in N-SSATS
data. Number of days waiting to enter treatment consisted of zero, 1–7, 8–14, 15–30, or 31+
days. Admissions’ primary source of payment (whether actual or expected) was divided
into self-pay, private insurance (e.g., Blue Cross/BlueShield, workers’ compensation),
Medicare, Medicaid, other government payments, no charge (e.g., free, charity, special
research, teaching), and other forms of payment.

Using N-SSATS data, we examined variables related to AUD treatment in Section B
of the 2019 survey, which involved the number of clients among facilities who received
medications for AUD (i.e., acamprosate or Campral®, disulfiram or Antabuse®, and nal-
trexone) in different service settings (i.e., hospital inpatient, residential, and outpatient).
Hospital inpatient services consisted of inpatient treatment and inpatient detoxification;
residential services consisted of non-hospital treatment services, including long-term, short-
term, and detoxification; and outpatient services consisted of regular outpatient treatment,
intensive outpatient treatment, day treatment or partial hospitalization, detoxification,
methadone/buprenorphine maintenance, or naltrexone treatment.

2.3. Statistical Analyses

Descriptive statistics (frequencies and proportions) were calculated for variables of
interest in TEDS-A and N-SSATS. Using TEDS-A data, trend graphs illustrating the per-
centage of naltrexone prescription in AUD admissions from 2000 to 2018 were constructed,
stratified by demographic variables and treatment-related characteristics. The Cochran–
Armitage trend test was used to determine temporal changes in naltrexone reception from
2000 to 2018. All statistical analyses were conducted using SAS 9.4 (Cary, NC, USA) at a
significance level of 0.05.

3. Results

From 2000 to 2018, there were a total of 7,406,716 AUD admissions in TEDS-A with
a valid response to the naltrexone variable, with an average of 389,827 admissions per
year. The smallest sample size per year occurred in 2018 (n = 286,485), while the largest
sample size occurred in 2009 (n = 471,348). Across combined 2000 to 2018 data, AUD-only
admissions in TEDS-A made up roughly 23% of all substance use treatment admissions.
Among substance use treatment facilities in N-SSATS, over one-third in 2019 had up to 10%
of their client population as strictly AUD clients (Table 1). Meanwhile, 13.41% of facilities
saw 11 to 20% of their client population as strictly AUD, and nearly one in ten facilities
saw more than 40% of their client population as strictly AUD.

Table 1. Distribution of substance use treatment facilities in 2019 by the percentage of clients treated
for only alcohol abuse using N-SSATS data.

Percent of Clients Treated for Only Alcohol Abuse n (%)

Not applicable 4046 (25.35%)
0–10 5456 (34.18%)

11–20 2140 (13.41%)
21–25 1098 (6.88%)
26–40 1542 (9.66%)
41+ 1531 (9.59%)

Missing 148 (0.93%)
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According to 2019 N-SSATS, very few clients were prescribed any medication for AUD,
and only a small fraction of facilities dispensed or prescribed AUD medication (Table 2).
This trend is paralleled among TEDS-A regarding naltrexone as an AUD medication.
In particular, treatment of AUD with naltrexone tripled from 0.53% in 2015 to 1.64%
in 2018 in AUD admissions (p < 0.0001 for the Cochran–Armitage trend test; Figure 1).
However, overall naltrexone treatment rates were low, with the most recent five-year
average prevalence at 0.9%. Since 2000, females have been more likely to be prescribed
naltrexone compared to males, with 1.85% of women being prescribed naltrexone in 2018
compared to 1.49% of men (Figure 2). Admissions for middle-aged clients, particularly
those aged in their thirties to forties (~1.8% in 2018), followed by those aged in their fifties to
mid-sixties (1.62% in 2018), were most likely to be prescribed naltrexone, while admissions
for clients aged less than 20 were least likely to be prescribed naltrexone (0.77% in 2018)
(Figure 3). Northeastern admissions were more likely to be prescribed naltrexone (3.40% in
2018) compared to Southern admissions (1.27% in 2018), Midwestern admissions (0.48% in
2018), and Western admissions (0.13% in 2018) (Figure 4). In particular, among Northeastern
admissions, naltrexone prescription increased significantly since 2000, when the prevalence
was just 0.07%. Meanwhile, this rate was relatively stable among Midwestern and Western
admissions. Interestingly, Southern admissions saw an all-time high naltrexone prevalence
of 3.70% in 2005.

Table 2. Distribution of substance use disorder treatment facilities (hospital inpatient, residential, and
outpatient) in 2019 by the total number of clients prescribed medication (acamprosate, disulfiram,
and naltrexone) for alcohol use disorder using N-SSATS data.

Total Number of Clients
Prescribed This Medication *

Hospital Inpatient Residential Outpatient

n (%) n (%) n (%)

Acamprosate (Campral®)
Not applicable 15,270 (95.67%) 12,907 (80.87%) 5968 (37.39%)

0 to 1 635 (3.98%) 2893 (18.13%) 9482 (59.41%)
2 15 (0.09%) 51 (0.32%) 134 (0.84%)

3 to 4 8 (0.05%) 36 (0.23%) 84 (0.53%)
5 or more 23 (0.15%) 44 (0.28%) 221 (1.38%)
Missing 10 (0.06%) 30 (0.19%) 72 (0.45%)

Disulfiram (Antabuse®)
Not applicable 15,270 (95.67%) 12,907 (80.87%) 5968 (37.39%)

0 to 1 657 (4.12%) 2942 (18.43%) 9472 (59.34%)
2 8 (0.05%) 31 (0.19%) 144 (0.90%)

3 or more 19 (0.12%) 54 (0.34%) 307 (1.92%)
Missing 7 (0.04%) 27 (0.17%) 70 (0.44%)

Naltrexone
Not applicable 15,270 (95.67%) 12,907 (80.87%) 5968 (37.39%)

0 to 1 547 (3.43%) 2580 (16.16%) 8563 (53.65%)
2 to 6 110 (0.69%) 339 (2.12%) 792 (4.97%)

7 or more 30 (0.19%) 107 (0.67%) 562 (3.52%)
Missing 4 (0.03%) 28 (0.18%) 76 (0.48%)

* Dispensed or prescribed at this facility for alcohol use disorder. % = column percentage out of total for each med-
ication and service-setting combination. Outpatient (regular outpatient treatment, intensive outpatient treatment,
day treatment or partial hospitalization, detoxification, methadone/buprenorphine maintenance, or naltrexone
treatment); residential (non-hospital treatment services, including long-term, short-term, detoxification); hospital
inpatient (inpatient treatment, inpatient detoxification).
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Figure 1. Prevalence of naltrexone treatment prescribed in alcohol use disorder (AUD) admissions from 2000–2018 using
TEDS-A data. Temporal trends were significant by the Cochran–Armitage trend test (Z = −57.3, p < 0.0001).

Figure 2. Prevalence of naltrexone treatment prescribed in alcohol use disorder (AUD) admissions from 2000–2018 by
gender using TEDS-A data. Temporal trends were significant by the Cochran–Armitage trend test (p < 0.0001).
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Figure 3. Prevalence of naltrexone treatment prescribed in alcohol use disorder (AUD) admissions from 2000–2018 by age at
admission using TEDS-A data. Temporal trends were significant by the Cochran–Armitage trend test (p < 0.0001).

Figure 4. Prevalence of naltrexone treatment prescribed in alcohol use disorder (AUD) admissions from 2000–2018 by region
of admission using TEDS-A data. Temporal trends were significant by the Cochran–Armitage trend test (p < 0.05).

In general, AUD admissions with a greater number of prior treatment episodes were
more likely to be prescribed naltrexone, with 4.05% of those having five or more prior
episodes receiving naltrexone prescriptions in 2018 compared to only 0.81% of those with
no prior episode history being prescribed naltrexone in 2018. Admissions for clients
referred from alcohol/drug use care providers were most likely to be prescribed naltrexone
(3.35% in 2018), followed by independently referred admissions (e.g., self-referral) (2.14%
in 2018), and other health care provider referred admissions (1.55% in 2018) (Figure 5).
Criminal justice and school-referred admissions had the lowest naltrexone rates at 0.59%
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and 0.21% in 2018, respectively. Admissions for clients who consumed alcohol daily at
admission were more likely to be prescribed naltrexone (2.65% in 2018) compared to those
who had no consumption in the past month (1.08% in 2018) or some (but less than daily)
consumption (0.83% in 2018) (Figure 6).

Figure 5. Prevalence of naltrexone treatment prescribed in alcohol use disorder (AUD) admissions from 2000–2018 by source
of treatment referral using TEDS-A data. Temporal trends were significant by the Cochran–Armitage trend test (p < 0.05).

Figure 6. Prevalence of naltrexone treatment prescribed in alcohol use disorder (AUD) admissions from 2000–2018 by
frequency of alcohol use at admission using TEDS-A data. Temporal trends were significant by the Cochran–Armitage trend
test (p < 0.0001).

Since 2005, admissions with co-occurring mental disorders in conjunction with AUD
(2.66% in 2018) were more likely to be prescribed naltrexone than AUD admissions with no
mental disorders (1.53% in 2018) (Figure 7). Admissions for clients waiting one week or less
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to enter treatment were most likely to be prescribed naltrexone (4.06% in 2018), followed by
admissions for clients waiting over one month to enter treatment (2.18% in 2018) (Figure 8).
Admissions for clients waiting zero days to enter treatment had the lowest naltrexone rate
at 0.76% in 2018. In recent years, admissions for clients who paid for treatment primarily
through private insurance (5.39% in 2018) were most likely to be prescribed naltrexone
compared to admission for clients paying through other methods, including out of pocket
(0.56% in 2018), Medicare (1.47% in 2018), and Medicaid (1.36% in 2018) (Figure 9).

Figure 7. Prevalence of naltrexone treatment prescribed in alcohol use disorder (AUD) admissions from 2000–2018 by status
of co-occurring mental disorders using TEDS-A data. Temporal trends were significant by the Cochran–Armitage trend test
(p < 0.0001).

Figure 8. Prevalence of naltrexone treatment prescribed in alcohol use disorder (AUD) admissions from 2000–2018 by
days waiting to enter treatment using TEDS-A data. Temporal trends were significant by the Cochran–Armitage trend test
(p < 0.05).
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Figure 9. Prevalence of naltrexone treatment prescribed in alcohol use disorder (AUD) admissions from 2000–2018 by
primary source of payment for treatment using TEDS-A data. Temporal trends were significant by the Cochran–Armitage
trend test (p < 0.0001).

In 2018, nearly half of all AUD admissions in TEDS-A were for clients admitted to
ambulatory, non-intensive outpatient services (43.20%), while one-quarter (24.36%) were
for clients admitted to 24-h detoxification services at free-standing residential centers,
and approximately one in ten were admitted to ambulatory, intensive outpatient facilities
(11.11%) (Table 3). In recent years, AUD admissions for clients of residential service settings
were more likely to be prescribed naltrexone (2.17% in 2018) compared to outpatient
admissions (1.34% in 2018) (Figure 10). Hospital inpatient admissions had the lowest
naltrexone prescription rate (0.16% in 2018). Overall, among N-SSATS facilities in 2019,
AUD clients in outpatient services were most likely to be prescribed medication, followed
by those in residential services, with very few AUD clients being prescribed medication
in hospital inpatient services (Table 2). Naltrexone was the most commonly prescribed
medication for AUD, with substantially more clients being prescribed naltrexone across
all service settings compared to the other medications. In particular, 8.49% of N-SSATS
facilities dispensed or prescribed naltrexone to two or more clients in outpatient settings.

Table 3. Distribution of admissions for alcohol use disorder (AUD) clients from 2018 TEDS-A data across different treatment
service settings at admission, by receipt of naltrexone.

Treatment Service Setting at Admission
Naltrexone

Yes No Total

Detox, 24-h, hospital inpatient 18 (0.39%) 14,578 (5.17%) 14,596 (5.09%)
Detox, 24-h, free-standing residential 1387 (30.30%) 68,392 (24.26%) 69,779 (24.36%)

Rehab/residential, hospital (non-detox) 7 (0.15%) 1117 (0.40%) 1124 (0.39%)
Rehab/residential, short term (30 days or fewer) 758 (16.56%) 26,172 (9.28%) 26,930 (9.40%)

Rehab/residential, long term (more than 30 days) 258 (5.64%) 13,688 (4.86%) 13,946 (4.87%)
Ambulatory, intensive outpatient 287 (6.27%) 31,529 (11.18%) 31,816 (11.11%)

Ambulatory, non-intensive outpatient 1827 (39.92%) 121,924 (43.25%) 123,751 (43.20%)
Ambulatory, detoxification 35 (0.76%) 4508 (1.60%) 4543 (1.59%)

Total 100% 100% 100%

% are column percentages. Services were categorized into: hospital inpatient (detox, 24-h, hospital inpatient; rehab/residential, hospital
non-detox); residential (rehab/residential, short term and long term; detox, 24-h, free-standing residential); outpatient (ambulatory,
including intensive outpatient, non-intensive outpatient, and detoxification).
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Figure 10. Prevalence of naltrexone treatment prescribed in alcohol use disorder (AUD) admissions from 2000–2018 by
treatment service setting at admission using TEDS-A data. Temporal trends were significant by the Cochran–Armitage
trend test (p < 0.0001). Hospital inpatient (detox, 24-h, hospital inpatient; rehab/residential, hospital non-detox); residential
(rehab/residential, short term and long term; detox, 24-h, free-standing residential); outpatient (ambulatory, including
intensive outpatient, non-intensive outpatient, and detoxification).

4. Discussion

Our study draws on comprehensive data from TEDS-A and N-SSATS to highlight
changes in naltrexone prescriptions among AUD admissions in U.S. treatment facilities
from 2000 to 2018. Overall, we found a low but recently increasing prevalence of naltrexone
among AUD admissions. More specifically, the percentage of AUD admissions receiving
naltrexone prescriptions remained under 0.50% for much of the period between 2000 to 2014,
followed by a sharp rise from 0.53% to 1.64% from 2015 to 2018. Additionally, we identified
a host of disparities at specific time points, including sex, age, and geographic differences.

Like other recent studies [37–39], our analysis confirmed that the overall prevalence of
naltrexone prescriptions in AUD admissions is low. However, we note that the follow-up
rate in formal addiction treatment using naltrexone could reach about 15%, according
to a recent study [40]. Considering that naltrexone for AUD constitutes evidence-based
care and that it is the recommended first-line treatment for AUD, the relatively marginal
increase in naltrexone prescriptions over the past two decades is worrisome. Although
between 2015 and 2018, naltrexone use for AUD admissions tripled from 0.5% to 1.6%, still,
this rate indicates a continuing underutilization of naltrexone for AUD. Interestingly, this
period between 2015 and 2018 coincided with widespread acknowledgment of the national
opioid crisis and increased government spending to combat opioid use disorders and
overdose, including promotion of MAT for opioid use [41–44]. Other recent studies have
suggested that the intense focus on mitigating the opioid crisis may have led to the neglect
of other substance use problems [45]. Additionally, results from a recent cross-sectional
study using the 2019 National Survey on Drug Use and Health (NSDUH) found that among
an estimated 14.1 million adults with past-year AUD in 2019, only 1.6% used medications
for treating AUD, and that included acamprosate, disulfiram, and naltrexone [46]. Our
study demonstrated similar prevalence of 1.64% in 2018, however such prevalence was for
being prescribed only naltrexone for treating AUD.
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The potential reasons for sluggish naltrexone uptake has been the subject of several
studies. These studies demonstrate that the reasons for the low uptake of naltrexone are var-
ied, complex, and originate from several institutional and individual-level barriers [47–51].
Fundamental to the prompt adoption of any evidence-based practice are policies and
procedures that promote accessibility and ease of use [52]. In the case of naltrexone, current
health plan policies, such as complex pre-authorization stipulations, limitations on the
number of medications allowed per prescription, and requirements to initiate lower level
medications before naltrexone, may render naltrexone unattractive to both clinicians and
patients [47]. Other institutional barriers may include treatment philosophy and practices,
such as a focus on psychosocial treatments [53], inadequate availability of prescribing
physicians, and staffing issues [47,49]. Similarly, individual-level barriers may stem from
personal beliefs about the role of medications in alcohol addiction treatment and lack of
knowledge about the efficacy of medications [51].

Although the factors mentioned above offer compelling reasons for the minimal
increase in naltrexone use in AUD admissions, some observations in our dataset point
to additional contributing factors. First, about a third of AUD admissions received acute
detoxification services, which often constitutes cessation from alcohol use coupled with
medically managed withdrawals. According to SAMHSA guidelines, naltrexone is not
recommended prior to a complete detox from alcohol [17]. Therefore, it is possible that
many admissions for clients entering detoxification services were not medically eligible
for naltrexone. Additionally, more than 50% of AUD admissions from TEDS-A received
outpatient treatment services in 2018. We found these rates consistent with 2019 data
from N-SSATS. On the contrary, we also found that individuals receiving treatment in
residential treatment settings were more likely to be treated with naltrexone in recent
times. Although not impossible, naltrexone administration in outpatient treatment settings
might be challenging for providers due to potential medication non-adherence commonly
associated with oral naltrexone [54].

After stratification by key variables, we found significant disparities that are worth
mentioning. One principal finding was that females consistently had a higher percentage
for naltrexone prescription throughout the 18-year study period. Results from the literature
regarding sex differences for alcohol use treatment are mixed [55]. There is evidence
to support a shorter period between drinking initiation and seeking treatment among
women [56,57] and an increased likelihood of treatment-seeking behavior for females than
males [58]. Yet, other evidence points to treatment underutilization among women with
AUD [59]. Our results are encouraging given that women present with harmful impacts of
AUD far sooner than men [60], and yet, our findings underscore existing disparities among
the sexes in receiving naltrexone as treatment for AUD.

Furthermore, our results uncovered prominent geographic differences in naltrexone
prescription in AUD admissions. From 2015 onwards, admissions for clients who received
treatment in the Northeast were more likely to be prescribed naltrexone than those who
received treatment in other regions. One potential reason for these differences may be
variation in state Medicaid expansion status at the time of data collection. As of 2018,
all nine Northeastern states had elected to expand Medicaid compared to only 10 out
of 13 states in the West [61]. Many state Medicaid programs cover a wide variety of
SUD treatments, including naltrexone [62], so it follows that those states with expanded
Medicaid programs are more likely to offer coverage for programs that use naltrexone.

Finally, our results showed significant differences in naltrexone trends by health
insurance type. Specifically, we found that from 2015, naltrexone prescription in AUD
admissions for clients with private health insurance more than tripled, while admissions
for clients with other insurance types remained steady. Health plan coverage for AUD med-
ications is essential in determining if patients receive naltrexone [63]. Thus, our findings
support the need for insurers to cover medications such as naltrexone for AUD treatment.
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Limitations

Our results should be interpreted within the constraints of certain limitations. First,
TEDS-A does not capture private facilities, and therefore, actual estimates may differ
slightly. Certain predictors (i.e., number of days waiting for treatment and primary source
of payment) had a large proportion of missing responses (making up to nearly 60% of all
admissions), which could affect the accuracy of calculated stratified naltrexone prevalence.
Despite this high proportion of missingness, our total non-missing sample sizes were sub-
stantially large for each year of data and allowed us to make approximations comparable
to actual estimates. Further, the datasets contain only categorical information, which might
have led to some loss of variability. We also note that it is not clear whether the number
of prior treatment episodes was reported by the patient at the time of admission or was
taken from what information the facility was aware of at admission from historical records.
Nonetheless, we clarify that the number of prior treatment episodes was used in this study
to identify severity of use, and hence, we do not expect the change from one definition to
another will impact the significance of the results.

The AUD treatment variables in 2019 N-SSATS are a new development in the survey
system, and there are current limitations to the data structure, such as being unable to
distinguish between facilities that serve zero strictly AUD clients from those who serve
at least one or more such clients. Similarly, we were unable to distinguish similar trends
among facilities in regards to AUD medication uptake in different service settings. Future
releases of N-SSATS may improve this section of the questionnaire.

5. Conclusions

Overall, we found a low prevalence of naltrexone prescriptions in AUD admissions.
Additionally, we found different demographic and client characteristics and treatment-
specific factors to be associated with uptake of naltrexone among admissions for AUD
clients without other co-occurring substance use disorders. For instance, we found signifi-
cant gender, age, and regional disparities in naltrexone prescription. Because the factors
influencing the prescription of naltrexone are multifaceted, future research may investigate
causal pathways contributing to the significant associations identified in these analyses.
Such research may contribute to the creation of effective interventions aimed at reducing
naltrexone disparities. Future studies should also use an intersectional approach to ad-
dressing disparities that considers individuals who fall into several risk categories that
may further diminish the odds of receiving naltrexone prescription among alcohol and
polysubstance use admissions.

The clinical implications of this study include the need for improving access to naltrex-
one for AUD and encouraging providers to prescribe naltrexone to treat AUD especially
among those without co-occurring mental health diagnosis, those who do not use alcohol
daily, those with smaller number of prior treatment episodes, younger patients, those who
do not have a private insurance, and those who live in the Midwestern or the Western re-
gions of the country. Other implications include the adaptation of approaches that increase
health literacy about the benefits of naltrexone in treating AUD and others that eliminate
systems-based barriers to prescribing naltrexone for AUD.
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