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Abstract

Background

Although the literature suggests that medication-assisted treatment (MAT) is an effective treatment for
opioid use disorder, limited studies have assessed the prevalence or the association between MAT use
and sexual identity, mental health, or substance use disorder among a nationally representative sample.
We assessed the prevalence and association of opioid MAT use between sexual identity, depressive
disorder symptoms, alcohol use dependence, and marijuana use dependence in the United States.

Methods

We used the 2019 National Survey on Drug Use and Health public-use data on adults aged 18—-64 years
(N=38,841) to conduct a weighted multivariable logistic regression analysis.

Results

A total of 4.80% and 2.32% of the population identified as bisexual and lesbian/gay, respectively. About
0.31% (612,750 people) of the population reported receiving opioid MAT, 3.73% had alcohol use
dependence, 1.42% had marijuana use dependence, and 9.13% had major depressive episode (MDE)
symptoms. Of those who had received opioid MAT, 0.57% were bisexuals and 1.07% were lesbians/gays,
0.65% were people with alcohol use dependence, 2.32% with marijuana use dependence, and 1.59% with
MDE symptoms. Lesbian/gay individuals were more likely to receive opioid MAT (AOR = 3.43,95% Cl =
1.42, 8.25) compared to heterosexual individuals. The odds were higher for people with marijuana use
dependence (AOR = 3.44,95% Cl=1.47,8.06) and MDE symptoms (AOR = 5.22, 95% Cl = 3.46, 7.89) than
their counterparts.

Conclusions

In this study, sexual minorities, people with MDE symptoms, and those dependent on marijuana use were
more likely to receive opioid MAT, suggesting the need to investigate further opioid use disorder
symptoms and their risk factors among these populations.

Background

In 2020, 9.5 million of the United States (U.S.) population over the age of 12 years reported misusing
opioids in the past year [1]. Opioids are a class of drugs composed of legally prescribed analgesics (e.g.,
oxycodone, hydrocodone, morphine) and illegal substances (e.g., heroin, synthetic opioids) [2, 3]. Given
opioids’ effectiveness in treating pain, opioids are most often prescribed to patients by their physicians [4,
5]. However, opioid abuse often leads to a chronic lifelong disorder known as opioid use disorder (OUD)
[6]. OUD is defined by the American Psychiatric Association [7] as a pattern of inappropriate use of
opioids, either prescribed or illegal, resulting in two or more criteria that reflect impaired health or function
occurring within one year. Examples of criteria include taking larger amounts of opioids over a longer
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period than intended, craving or having a strong desire to use opioids, or giving up activities because of
opioid use [8]. About 2.1 million people are living with OUD in the U.S., and the opioid crisis was declared
a public health emergency in October 2017 [7, 9].

The prevalence of OUD is disproportionately higher in certain groups, including sexual and gender
minority persons. Across all age cohorts, sexual and gender minority persons have a significantly higher
risk of experiencing an OUD. The risk of having an OUD diagnosis is almost three times higher than
among their heterosexual counterparts [10-13].

Persons with an OUD diagnosis are more likely to have certain comorbid diagnoses. For example,
approximately one-third of persons with an OUD also have a depressive disorder [14]. Individuals
experiencing severe pain are more likely to be prescribed opioids, which, when combined with
antidepressants to treat co-occurring depressive symptoms, increase the risk of unintentional overdose
[15]. Persons with an OUD are 8.4 times more likely to have an alcohol use disorder than those without an
OUD [16]. Significantly, having a comorbid OUD and alcohol use disorder increases the risk of
unintentional overdose due to a bi-directional relationship between the two [17-20]. A similar pattern has
been identified among persons with comorbid OUD and marijuana use disorders [21].

Medication-assisted treatment (MAT) has been proven to be an effective treatment for those with OUD [8,
22]. MAT is the use of medications, often combined with behavioral therapy, to treat persons in recovery
with a substance use disorder. MAT has been shown effective in helping reduce opioid use and the risks
associated with the misuse. An emerging body of research also demonstrates that the integration of MAT
into treatment and recovery support services increases client retention [8, 23, 24].

Although there is evidence that MAT is an effective treatment for persons with an OUD, there is a need to
estimate the prevalence and the association between opioid MAT use and sexual identity, mental health,
OUD, or substance abuse among a nationally represented sample [24]. Obtaining prevalence estimates
and the associations will help understand the distribution and potential risk factors of MAT use in the
population subgroups and areas to expand MAT use interventions to reduce the burdens of OUD in the
population. Therefore, this analysis aimed to: (1) estimate the prevalence of opioid MAT among persons
who identify as a sexual minority or self-reported experiencing depressive symptoms, alcohol use
dependence, and marijuana use dependence; and (2) obtain parameter estimates that approximate the
strength of the associations between opioid MAT use with sexual identity, depressive disorder symptoms,
alcohol use dependence, and marijuana use dependence.

Methods
Study design

We used de-identified public-use data from the 2019 National Survey on Drug Use and Health (NSDUH)
for this study. Details of the construction of the samples, survey questions, and survey administration can

be found in the Center for Behavioral Health Statistics and Quality [25] and Substance Abuse and Mental
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Health Services Administration (SAMHSA) [26]. The NSDUH is an annual cross-sectional survey in the U.S
that uses a complex, multistage area probability sample of the U.S. civilian, noninstitutionalized
population in each of the 50 states and the District of Columbia. This survey assesses substance use and
mental health among the population. The data consists of a total of 56,136 individuals aged 12 years
and older. We, however, conducted our analysis on adults aged 18 years to 64 years of age, which
consists of a total of 38,841 adults with complete data on receiving opioid medication-assisted treatment
(MAT) status. Only adults aged 18-64 years were considered in our analysis because individuals aged
12-17 years or 65-plus years had no MAT use prevalence in the dataset.

Measures

Dependent variable

The dependent variable is receiving opioid MAT status, which was self-reported. The participants were
asked to indicate whether they had received opioid MAT in the past year (yes/no).

Independent variables

We examined four main independent variables: 1) sexual identity, 2) major depressive episode (MDE)
symptoms in the past year, 3) past-year alcohol use dependence, and 4) past-year marijuana use
dependence. Sexual identity was measured by asking the participants to self-report their sexual identity
using heterosexual, lesbian, gay, or bisexual response options. Our analysis categorized the sexual
identity responses as heterosexual, lesbian/gay, or bisexual. Due to the limited sample size within groups,
we combined lesbian/gay and bisexual participants into one category in Table 3.

MDE symptom status was determined in the NSDUH based on the Diagnostic and Statistical Manual of
Mental Disorders 5th edition (DSM-5) [7, 27]. MDE questions measured if participants had experienced an
MDE in the past year (see details in Center for Behavioral Health Statistics and Quality [25]). Based on the
self-report on the DSM-5 questions, the participant was classified by the NSDUH as having MDE in the
past year if the participant had a lifetime MDE and a time in the past 12 months when the participant felt
depressed or lost interest or pleasure in daily activities for two weeks or longer, while also having some of
the other symptoms for lifetime MDE. Otherwise, the participant was classified by the NSDUH as not
having MDE in the past year if the participant had no lifetime MDE or with lifetime MDE but no period of
depression lasting two weeks or longer while having other symptoms for lifetime MDE.

Alcohol use dependence was determined with questions based on DSM-4 criteria [26, 28]. A participant
was classified with alcohol use dependence if the participant met three or more of the seven DSM-4
alcohol use dependence criteria. Else, the participant was classified as not having alcohol use
dependence. These criteria include if the participant: 1) spent a great deal of time over a month or more
getting, using, or getting over the effects of alcohol, 2) used alcohol more often than intended or was
unable to keep set limits on alcohol use, 3) needed to use alcohol more than before to get desired effects
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or noticed that same amount of alcohol use had less effect than before, 4) inability to cut down or stop
using alcohol every time tried or wanted to, 5) continued to use alcohol even though it was causing
problems with emotions, nerves, mental health, or physical problems, 6) alcohol use reduced or
eliminated involvement or participation in important activities, and 7) reported experiencing two or more
alcohol withdrawal symptoms at the same time that lasted longer than a day after alcohol use was cut
back or stopped.

Marijuana use dependence was assessed based on six DSM-4 marijuana use dependence criteria [26,
28]. A participant was classified with marijuana use dependence if they met three or more of the six
criteria. Otherwise, the participant was classified as not having marijuana use dependence. The criteria
are: 1) Spent a great deal of time over a month or more getting, using, or getting over the effects of
marijuana, 2) Used marijuana more often than intended or was unable to keep set limits on marijuana
use, 3) Needed to use marijuana more than before to get desired effects or noticed that same amount of
marijuana use had less effect than before, 4) Inability to cut down or stop using marijuana every time
tried or wanted to, 5) Continued to use marijuana even though it was causing problems with emotions,
nerves, mental health, or physical problems, and 6) Marijuana use reduced or eliminated involvement or
participation in important activities.

Covariates

Our analyses adjusted for sociodemographic characteristics based on previous studies [10-13]. These
variables include age (18-25, 26—-34, 35-49, 50-64), sex (male/female), race/ethnicity (non-Hispanic
White, non-Hispanic Black/African American, Hispanic, and Other race [non-Hispanic Native
American/Alaskan Native, non-Hispanic Asian American, non-Hispanic Native Hawaiian/Other Pacific
Islander, and non-Hispanic more than one race]), level of education completed (Twelfth grade or less,
High School diploma/GED, some college credit but no degree, Associate's degree, and college graduate or
higher), total family income (<$20,000; $20,000 to $49,999; $50,000-$874,999; and = $75,000), and
employment status (employed full time, part-time, unemployed, or other [i.e., students, persons keeping
the house or caring for children full time, retired or disabled persons, or other persons not in the labor
force]). These variables were analyzed as categorical variables in our study.

Statistical Analyses

The data analysis was performed using STATA/SE, version 16.1 [29]. Descriptive analyses were
performed to describe percentages of the participants’ sociodemographic characteristics, MDE
symptoms, alcohol use dependence, and marijuana use dependence by the status of receiving opioid
MAT (see Table 1). We computed bivariate analyses to assess the association between receiving opioid
MAT status and sociodemographic characteristics, sexual identity, MDE symptoms, alcohol use
dependence, and marijuana use dependence, respectively, using chi-square tests. Furthermore, we
conducted a multivariable logistic regression analysis to examine the association between receiving
opioid MAT and sexual identity, MDE symptoms, alcohol use dependence, and marijuana use
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dependence, adjusting for the sociodemographic variables (see Table 2). We examined the association
between receiving opioid MAT and sexual identity, MDE symptoms, alcohol use dependence, and
marijuana use dependence, adjusting for the sociodemographic variables, among individuals diagnosed
with opioid use disorder (OUD) symptoms using multivariable logistic regression analysis (see Table 3).
We reported adjusted odds ratios (AORs) and 95% confidence intervals (95% Cls) and considered
statistically significant results at p < 0.05 using the Wald test or Wald Chi-Squared Test.

All the analyses, except the frequencies, were weighted using the NSDUH survey weight to obtain
nationally representative estimates. The NSDUH survey weight helps obtain weighting and clustering
effects such as the unequal probability of sampling, non-response, and post-stratification adjustments
[25]. The NSDUH nesting variables were also used to capture explicit stratification, ascertain clustering
with the data, and obtain accurate variance estimates [25]. There were 509 (unweighted =1.31% and
weighted = 1.24%) and 826 (unweighted = 2.13% and weighted = 2.25%) missing observations on MDE
and sexual identity, respectively. However, this missingness is insignificant and negligible because it is
less than 10% to impact our findings [30, 31]. Multicollinearity among the independent variables was also
examined using the variance inflation factor (VIF). No significant multicollinearity was found because the
mean VIF value was 1.10 [32].

Results
Descriptive and bivariate statistics

The descriptive and bivariate statistics of the study sample (Weighted N =197,554,210 and Unweighted
N =38,841) are presented in Table 1. The majority of the population was aged 50-64 (31.68%), female
(50.83%), non-Hispanic Whites (59.66%), had college graduate or higher degrees (32.89%), had $75,000 or
more total annual family income (39.64%), and employed full time (59.94%). A total of 4.80% and 2.32%
of the population identified as bisexual and lesbians/gay, respectively. Overall, 3.73% had alcohol use
dependence, 1.42% had marijuana use dependence, and 0.31% (representing 612,750 population)
reported receiving opioid medication-assisted treatment (MAT). The bivariate analysis results showed
that age (p <0.001), race/ethnicity (p = 0.004), sexual identity (p = 0.002), level of education completed (p
<0.001), total annual family income (p <0.001), employment status (p <0.001), alcohol use dependence
(p = 0.048), marijuana use dependence (p <0.001), and major depression episode (MDE) symptoms (p <
0.001) were significantly associated with receiving opioid MAT status, respectively. Of those who had
received opioid MAT, the majority were aged 2634 years (0.68%), non-Hispanic Whites (0.43%), with
some college credit but no degree (0.52%), less than $20,000 total family income (0.96%), and other
employment status (0.55%). Additionally, among those who had received opioid MAT, 0.57% were
bisexuals, 1.07% were lesbians/gays, 0.65% had alcohol use dependence, 2.32% had marijuana use
dependence, and 1.59% experienced MDE symptoms.
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Table 1

Prevalence of receiving opioid MAT across participants’ sociodemographic characteristics, dependence
on alcohol and marijuana use, and MDE symptoms: A weighted sample of U.S. adults (N = 38,841),

NSDUSH 2019
Overall  Did not receive opioid Received opioid p
medication-assisted medication-assisted value
N (%) treatment treatment
n (%) n (%)
38,841 38,694 (99.69) 147 (0.31)
(100%)
Age: <.001
18-25 14,226 14,200 (99.84) 26 (0.16)
(17.08)
26-34 8,601 8,540 (99.32) 61 (0.68)
(20.41)
35-49 11,134 11,083 (99.65) 51 (0.35)
(30.83)
50-64 4,880 4,871 (99.89) 9 (0.11)
(31.68)
Sex: 2401
Male 18,176 18,099 (99.66) 77 (0.34)
(49.18)
Female 20,665 20,595 (99.72) 70 (0.28)
(50.83)
Race/Ethnicity: .004
Non-Hispanic White 22,250 22,124 (99.57) 126 (0.43)
(59.66)
Non-Hispanic 5,095 5,086 (99.83) 9(0.17)
Black/African (12.68)
American
Hispanic 7375 7,369 (99.93) 6 (0.07)
(18.52)
Other race 4121 4,115 (99.81) 6 (0.19)
(9.14)
Sexual identity .002
Heterosexual 34,455 34,327 (99.72) 128 (0.28)
(92.88)
Lesbian or Gay 946 938 (98.93) 8 (1.07)
(2.32)
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Bisexual

Level of education
completed:

Twelfth grade or
less grade

High School
diploma/GED

Some college credit
but no degree
Associate's degree
College graduate or
higher

Total family income:

Less than $20,000
$20,000 - $49,999
$50,000 - $74,999
$75,000 or more

Employment status

Employed full time
Employed part time
Unemployed

Other

Past year alcohol
use dependence:

Overall

N (%)

2,614
(4.80)

4,674
(11.54)

10,356
(23.59)

9,658
(22.14)

3,724
(9.85)

10,429
(32.89)

7,157
(14.60)

11,557
(26.58)

6,135
(15.65)

13,992
(43.17)

21,829
(59.94)

6,214
(13.38)

2,448
(4.70)

8,350
(21.97)

Did not receive opioid
medication-assisted
treatment

n (%)

2,603 (99.43)

4,652 (99.71)
10,306 (99.59)
9,603 (99.48)
3,712 (99.66)

10,421 (99.91)

7,093 (99.04)
11,512 (99.68)
6,117 (99.84)

13,972 (99.86)

21,776 (99.85)
6,197 (99.67)
2,426 (98.80)

8,295 (99.45)
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Received opioid
medication-assisted
treatment

n (%)

11 (0.57)

22 (0.29)
50 (0.41)
55 (0.52)
12 (0.34)

8 (0.09)

64 (0.96)
45 (0.32)
18 (0.16)

20 (0.14)

53 (0.15)
17 (0.33)
22 (0.20)

55 (0.55)

value

<.001

<.001

<.001

0.048




No

Yes

Past year marijuana
use dependence:
No

Yes

Past year MDE
symptoms:

No

Yes

Overall

N (%)

37,178
(96.27)

1,663
(3.73)

37,978
(98.58)

863
(1.42)

33,997
(90.87)

4,335
(9.13)

Did not receive opioid
medication-assisted
treatment

n (%)

37,043 (99.70)

1,651 (99.35)

37,845 (99.72)

849 (97.68)

33,911 (99.81)

4,274 (98.41)

Received opioid
medication-assisted
treatment

n (%)
135 (0.30)

12 (0.65)

133 (0.28)

14 (2.32)

86 (0.19)

61 (1.59)

value

<.001

<.001

Data Source: National Survey on Drug Use and Health (NSDUH) 2019.

1. Weighted N =197,554,210 and unweighted N= 38,841

2. Statistical significance at p < 0.05.

3. All p-values are based on chi-square tests for the categorical variables.

4. MDE = Major Depressive Episode.

5. MDE has 509 (unweighted = 1.31% and weighted = 1.24%) and sexual identity has 826 (unweighted
2.13% and weighted = 2.25%) missing observation out of 38,841.

Multivariable logistic regression analysis

The weighted multivariable logistic regression analysis of the factors associated with receiving opioid

MAT are presented in Table 2. People aged 26—34 (AOR =9.77,95% Cl=4.74,20.17) and 35-49 (AOR =
5.61,95% Cl =2.82, 11.18) years had higher odds of having received opioid MAT compared to those aged
18-25 years. Compared to females, males had higher odds of having received opioid MAT (AOR =1.61,

95% Cl=1.10, 2.36). Non-Hispanic Black/African Americans (AOR =0.26, 95% Cl=0.12, 0.59), and

Hispanics (AOR=0.13,95% Cl = 0.03, 0.58) had lower odds of having received opioid MAT compared to
non-Hispanic Whites. Lesbians/gays had higher odds of having received opioid MAT (AOR = 3.43, 95% ClI
=1.42, 8.25) compared to heterosexuals. Those who completed high school diploma/GED (AOR = 3.33,
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95% Cl =1.41, 7.83), some college credit but no degree (AOR =4.15,95% Cl = 1.56, 11.02), or associate's
degree (AOR =3.18,95% Cl=1.04, 9.71) had higher odds of having received opioid MAT relative to those
who completed college degree or higher. The odds of having received opioid MAT was lower for people
with total family annual income of $20,000 - $49,999 (AOR = 0.40, 95% Cl=0.21, 0.76), $50,000 - $74,999
(AOR=0.23,95% Cl=0.12, 0.43), or $§75,000 or more (AOR = 0.28, 95% Cl = 0.14, 0.57) relative to those
who had less than $20,000. The odds were higher for people with other employment status (AOR =2.64,
95% Cl=1.59, 4.39) or unemployed status (AOR = 5.32,95% Cl =2.19, 12.90) versus employed full-time;
marijuana use dependence (AOR =3.44,95% Cl = 1.47, 8.06) versus no marijuana use dependence; and
MDE symptoms (AOR = 5.22, 95% Cl = 3.46, 7.89) versus no MDE symptoms.

Table 3 presents the results of the weighted odds of receiving opioid MAT among individuals diagnosed
with opioid use disorder symptoms. Males had higher odds of receiving opioid MAT (AOR =2.39, 95% ClI
=1.13, 5.04) compared to females. The odds were lower for other racial/ethnic individuals (AOR = 0.04,
95% Cl=0.01, 0.46) than for non-Hispanic White individuals; and for individuals with total family annual
income of $50,000 - $74,999 (AOR =0.20, 95% Cl = 0.05, 0.74), or $75,000 or more (AOR = 0.28,95% Cl =
0.14, 0.57) compared to those who had less than $20,000. The odds were higher for individuals who were
unemployed (AOR = 3.56, 95% Cl =1.30, 9.76) relative to those who were employed full-time.
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Table 2

Adjusted odds ratios of receiving opioid MAT associated with sociodemographic characteristics,
dependence on alcohol and marijuana use, and MDE symptoms.

AOR 95% Cl
Age:
18-25 Ref
26-34 9.77%** (4.74,20.17)
35-49 5.67%k* (2.82,11.18)
50-64 1.37 (0.50, 3.77)
Sex:
Female Ref
Male 1.67% (1.10, 2.36)
Race/Ethnicity:
Non-Hispanic White Ref
Non-Hispanic Black/African American 0.26** (0.12,0.59)
Hispanic 0.13** (0.03,0.58)
Other race 0.47 (0.16,1.39)
Sexual identity:
Heterosexual (i.e., straight) Ref
Lesbian or Gay 3.43** (1.42, 8.25)
Bisexual 0.90 (0.44,1.85)
Level of education completed:
College graduate or higher Ref
Twelfth grade or less grade 2.55 (0.82,7.92)
High School diploma/GED 3.33** (1.41,7.83)
Some college credit but no degree 4.15%* (1.56,11.02)
Associate's degree 3.18* (1.04,9.71)

Total family income:
Note: Weighted N =191,664,622 and unweighted N =37,506
AOR = Adjusted odds ratio. 95% Cl = 95% confidence interval. *p < 0.05, **p < 0.07, and ***p < 0.001,
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AOR 95% ClI

Age:

Less than $20,000 Ref

$20,000 - $49,999 0.40%* (0.21,0.76)
$50,000 - $74,999 0.23%** (0.12, 0.43)
$75,000 or more 0.28*** (0.14,0.57)
Employment status:

Employed full time Ref -

Employed part-time 1.95 (0.84, 4.52)
Unemployed 5.32%** (2.19,12.90)
Other 2.64*** (1.59, 4.39)

Past year alcohol use dependence:
No Ref -
Yes 0.85 (0.36, 2.02)

Past year marijuana use dependence:

No Ref -

Yes 3.44%* (1.47,8.06)
Past year MDE symptoms:

No Ref

Yes 5.22%** (3.46,7.89)

Note: Weighted N =191,664,622 and unweighted N =37,506
AOR = Adjusted odds ratio. 95% Cl = 95% confidence interval. *p < 0.05, **p < 0.07, and ***p < 0.001,

Ref. = Reference group.

MDE = Major Depressive Episode.
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Table 3

Sociodemographic characteristics, dependence on alcohol and marijuana use, and MDE symptoms
associated with the odds of receiving opioid MAT among individuals diagnosed with opioid use

disorder
AOR 95% Cl

Age:
18-25 Ref -
26-34 1.74 (0.64, 4.78)
35-49 1.02 (0.36, 2.93)
50-64 0.20 (0.04,1.01)
Sex:
Female Ref -
Male 2.39% (1.13, 5.04)
Race/Ethnicity:
Non-Hispanic White Ref -
Non-Hispanic Black/African American 0.82 (0.25,2.74)
Hispanic 0.58 (0.15, 2.23)
Other race 0.04** (0.01, 0.46)
Sexual identity:
Heterosexual (i.e., straight) Ref -
Lesbian/Gay or Bisexual 2.24 (0.70,7.13)
Level of education completed:
College graduate or higher Ref -
Twelfth grade or less grade 0.16 (0.03,1.07)
High School diploma/GED 0.49 (0.13,1.83)
Some college credit but no degree 0.67 (0.14, 3.21)
Associate's degree 1.10 (0.20,5.97)

Total family income:

Note: Weighted N =1,386,436 unweighted N =302
AOR = Adjusted odds ratio. 95% Cl = 95% confidence interval. *p < 0.05, **p < 0.07, and ***p < 0.001,
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AOR 95% ClI

Age:

Less than $20,000 Ref -

$20,000 - $49,999 0.67 (0.29, 1.59)
$50,000 - $74,999 0.20%* (0.05,0.74)
$75,000 or more 0.51 (0.17,1.48)
Employment status:

Employed full time Ref -

Employed part-time 1.39 (0.45, 4.26)
Unemployed 3.56** (1.30,9.76)
Other 2.19 (0.89, 5.39)

Past year alcohol use dependence:
No Ref -
Yes 0.55 (0.17,1.79)

Past year marijuana use dependence:

No Ref -

Yes 1.68 (0.55, 5.07)
Past year MDE symptoms:

No Ref -

Yes 1.46 (0.68, 3.13)

Note: Weighted N =1,386,436 unweighted N =302
AOR = Adjusted odds ratio. 95% Cl = 95% confidence interval. *p < 0.05, **p < 0.07, and ***p < 0.001,

Ref. = Reference group.

MDE = Major Depressive Episode.

Discussion

The present analysis aimed to understand the prevalence and associations of opioid medication-assisted
treatment (MAT) use among different high-risk groups using opioids or experiencing opioid use disorder
(OUD) and mental health disorder symptoms. These high-risk groups are based on sexual identity, major
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depressive episode (MDE), alcohol dependence, and marijuana use dependence. Our study was the first
to investigate the role of sexual identity in opioid MAT use within a U.S. representative sample. Our
findings confirmed our hypothesis that sexual identity, MDE symptoms, and dependence on alcohol or
marijuana use would be associated with opioid MAT use. Furthermore, MDE, dependence on alcohol or
marijuana use, age, race/ethnicity, level of education, total family income, and employment status were
associated with receiving opioid MAT. Younger adults and racial/ethnic minorities were less likely to
receive opioid MAT, while those with a lower level of education, less income, unemployed, and MDE and
marijuana use dependence symptoms were more likely to use opioid MAT.

MAT expansion to racial and ethnic minority persons may be a critical step in reducing and preventing
these disorders' burden among underserved populations. White adults were more likely to receive a
prescription to treat OUD than Black, Hispanic, and Native-Hawaiian/Pacific Islander/Asian American
populations who also had OUD. Future research should explore the reasons for this disparity and develop,
implement, and evaluate interventions that increase MAT use among racial and ethnic minority persons.

Being younger, living with a mental health disorder, having alcohol or marijuana dependence, and being in
lower socioeconomic status were found to impede MAT use. Other researchers have reported that
persons with lower socioeconomic status, mental health disorders, or alcohol or marijuana use disorders
are more likely to have an OUD and could benefit from MAT use [33, 34]. While there are interventions for
persons living with comorbid mental health and substance use disorders. There is a need for
interventionists to adapt these interventions for persons who might benefit from MAT. The Substance
Abuse and Mental Health Services Administration (SAMHSA) maintains a list of evidence-based
interventions (see https://www.samhsa.gov/resource-search/ebp).

Lesbian, gay, or bisexual persons were more likely to use MAT than those identified as heterosexual [10-
13]. This positive finding suggests that MAT is an acceptable treatment option for sexual minority
persons. As OUD is common among sexual minority persons, healthcare providers serving sexual
minority persons are encouraged to screen patients for OUD and recommend MAT as part of the
treatment and recovery plan. Due to a small sample of sexual minority persons, we combined lesbian,
gay, and bisexual persons as a monolithic group. However, datasets with large sexual minority samples
have identified differences in substance use patterns between subpopulations of sexual minority persons
[35—-38]. Future researchers with large samples of sexual minority individuals should examine intragroup
differences in MAT use.

We found that males were more likely to receive MAT than females. These findings are consistent with
previous studies on sex differences in MAT use [39, 40]. This sex disparity in MAT use could be due to
stigma and lack of social support encountered in treatment and treatment success, which are more
predominant among females than males [39, 41]. Females, in general, are more likely to use substances
and experience disorders of mental health and substance use than males [39, 42-44], which could
impede their substance use disorder treatments, including MAT use. There is an urgent need for
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interventions that address the unique concerns of women with an OUD to increase MAT initiation and
maintenance.

Our study used data from the NSDUH, a standard and validated survey used widely across the U.S. to
quantify substance use and its disorders. The use of this dataset allowed for a larger, more
heterogeneous sample size for the analysis that reflected current U.S. racial and ethnic characteristics.
Compared to a previous NSDUH study of OUD, the present study had a more diverse sample [25].
Moreover, our study adjusted for various sociodemographic factors as covariates for opioid MAT using a
weighted multivariable logistic regression analysis. Despite these strengths, the study was not without
limitations. The analysis was based on a cross-sectional survey susceptible to recall bias, given the
difficulty of recalling past experiences. Due to the study's cross-sectional nature, we were also unable to
make causal inferences between specific risk factors and respondents seeking MAT. As the NSDUH
sample is representative of the general population, research with larger sexual minority samples is
needed.

This manuscript is one of the first to report MAT use among sexual minority persons. While there is a
need for additional research to understand intragroup differences among sexual minority persons, the
higher use of MAT among sexual minority persons than among heterosexual persons presents an
opportunity. There is an opportunity to capitalize on the acceptability of MAT to develop tailored
interventions and reduce the incidence of OUD among sexual minority persons.

Declarations

Funding Acknowledgment

This study was supported by the University of Texas Health Science Center at Houston School of Public
Health Cancer Education and Career Development Program — National Cancer Institute Grant
T32/CA057712. The content is solely the responsibility of the authors and does not necessarily represent
the official views of the National Cancer Institute or the National Institutes of Health.

Contributions

DA conceptualized the study, data acquisition, methodology, performed the data analysis, and
manuscript writing and review. GSE, EMD, VK, and GEW contributed to the study conceptualization and
manuscript writing and review. JMW provided expert reviews/edits to the manuscript.

Funding
The authors did not receive support from any organization for the submitted work.
Competing interests

The authors have no competing interests to declare that are relevant to the content of this article.

Page 16/20



Ethical approval

This study used publicly available NSDUH de-identified data and therefore did not require the approval of
the authors’ Institutional Review Board.

Data and material availability

The NSDUH data used in this study are available at https://www.samhsa.gov/data/release/2020-
national-survey-drug-use-and-health-nsduh-releases

References

1.

Substance Abuse and Mental Health Services Administration (2021) Key substance use and mental
health indicators in the United States: Results from the 2020 National Survey on Drug Use and Health
(HHS Publication No. PEP21-07-01-003, NSDUH Series H-56). Rockville, MD: Center for Behavioral
Health Statistics and Quality, Substance Abuse and Mental Health Services Administration.
https://www.samhsa.gov/data/

. Centers for Disease Control and Prevention (2021)Opioid basics.

https://www.cdc.gov/opioids/basics/index.html

3. National Institute on Drug Abuse (2021) Opioids. https://www.drugabuse.gov/drug-topics/opioids

. Bosetti C, Santucci C, Radrezza S, Erthal J, Berterame S, Corli O (2019) Trends in the consumption of

opioids for the treatment of severe pain in Europe, 1990-2016. Eur J Pain 23(4):697-707.

. Zollner C, Stein C (2006) Opioids. Analgesia 31-63.

6. Dydyk AM, Jain NK, Gupta M (2022) Opioid use disorder. In: StatPearls [Internet]. Treasure Island

10.

11.

(FL): StatPearls Publishing https://www.ncbi.nlm.nih.gov/books/NBK553166/

. American Psychiatric Association (2013) Diagnostic and statistical manual of mental disorders (5th

ed.). https://doi.org/10.1176/appi.books.9780890425596

. American Psychiatric Association (2018) Opioid use disorder. https://www.psychiatry.org/patients-

families/addiction/opioid-use-disorder

. Chang HY, Kharrazi H, Bodycombe D, Weiner JP, Alexander GC (2018 Healthcare costs and utilization

associated with high-risk prescription opioid use: a retrospective cohort study. BMC Med 16(1):1-1.
https://doi.org/10.1186/s12916-018-1058-y

Duncan DT, Zweig S, Hambrick HR, Palamar JJ (2019) Sexual orientation disparities in prescription
opioid misuse among US adults. Am J Prev 56(1):17-26.
https://doi.org/10.1016/j.amepre.2018.07.032

Medley GL, Lipari RN, Bose J, Cribb DS, Kroutil LA, McHenry G (2016) Sexual orientation and
estimates of adult substance use and mental health: results from the 2015 National Survey on Drug
Use and Health. NSDUH data review 10:1-54.

Page 17/20



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Nuttbrock LA (2012) Culturally competent substance abuse treatment with transgender persons. J
Addict Dis 31(3), 236-241. https://doi.org/10.1080/10550887.2012.694600

Rowe C, Santos GM, McFarland W, Wilson EC (2015) Prevalence and correlates of substance use
among trans female youth ages 16-24 years in the San Francisco Bay Area. Drug Alcohol Depend
147,160-166. https://doi.org/10.1016/j.drugalcdep.2014.11.023

Rosoff DB, Smith GD, Lohoff FW (2021) Prescription opioid use and risk for major depressive
disorder and anxiety and stress-related disorders: a multivariable mendelian randomization analysis.
JAMA Psychiatry 78(2), 151-160. https://doi.org/10.1001/jamapsychiatry.2020.3554

Webster LR (2017) Risk factors for opioid-use disorder and overdose. Anesth. Analg 125(5):1741-
1748. https://doi.org/10.1213/ANE.0000000000002496

Huang W, Penaherrera EP, Desir DF, Gamarro DL, Cottrell J, Chu T, Chang SL (2019) Bi-directional
acceleration of alcohol use and opioid use disorder. J. Stud. Alcohol Drugs 236084.

Hughes A, Williams MR, Lipari RN, Bose J, Copello EA, Kroutil LA (2016) Prescription drug use and
misuse in the United States: results from the 2015 National Survey on Drug Use and Health. NSDUH
Data Review A1-A24. https://www.samhsa.gov/data/sites/default/files/NSDUH-FFR2-2015/NSDUH-
FFR2-2015.hm

Saha TD, Kerridge BT, Goldstein RB, Chou SP, Zhang H, Jung J, Pickering RP, Ruan WJ, Smith SM,
Huang B, Hasin DS (2016) Nonmedical prescription opioid use and DSM-5 nonmedical prescription
opioid use disorder in the United States. J. Clin. Psychiatry 77(6):12855.
https://doi.org/10.4088/JCP.15m10386

Saxon AJ (2018) The unmet challenges of co-occurring alcohol and opioid use. Alcohol.: Clin. Exp.
Res (8), 1406-1407.

Witkiewitz K, Votaw VR, Vowles KE, Kranzler HR (2018) Opioid misuse as a predictor of alcohol
treatment outcomes in the combine study: mediation by medication adherence. Alcohol.: Clin. Exp.
Res 42(7):1249-59.

Olfson M, Wall MM, Liu SM, Blanco C (2018) Cannabis use and risk of prescription opioid use
disorder in the United States. Am. J. Psychiatry 175(1):47-53.
https://doi.org/10.1176/appi.ajp.2017.17040413

Ma J, Bao YR Wang RJ, Su MF, Liu MX, Li JQ, Degenhardt L, Farrell M, Blow FC, ligen M, Shi J (2019)
Effects of medication-assisted treatment on mortality among opioids users: a systematic review and
meta-analysis. Mol. Psychiatry 4(12):1868-83.

Bart G (2012) Maintenance medication for opiate addiction: the foundation of recovery. J. Addict. Dis
31(3), 207-225.

Connery HS (2015) Medication-assisted treatment of opioid use disorder: review of the evidence and
future directions. Harv. Rev. Psychiatry 23(2), 63-75.
https://doi.org/10.1097/HRP.0000000000000075

Center for Behavioral Health Statistics and Quality (2020) 2019 National Survey on Drug Use and
Health public use file codebook. https://www.datafiles.samhsa.gov/sites/default/files/field-uploads-

Page 18/20



26.

27.

28.

29.
30.

31.
32.

33.

34.

35.

36.

37.

protected/studies/NSDUH-2019/NSDUH-2019-datasets/NSDUH-2019-DS0001/NSDUH-2019-
DS0001-info/NSDUH-2019-DS0001-info-codebook.pdf

Substance Abuse and Mental Health Services Administration (2020) Results from the 2019 National
Survey on Drug Use and Health: detailed tables. Rockville, MD: Center for Behavioral Health Statistics
and Quality, Substance Abuse and Mental Health Services Administration.
https://www.samhsa.gov/data/report/2019-nsduh-detailed-tables

Harvard School of Medicine (2005) National Comorbidity Survey (NCS).
https://www.hcp.med.harvard.edu/ncs/.

Fauman MA (2002). Study guide to DSM-IV-TR. American Psychiatric Pub.
https://books.google.com/books?hl=en&lr=&id=evvAhaPGqVQC
&oi=fnd&pg=PP9&dq=Fauman+MA+(2002).+Study+guide+to+DSM-IV-
TR,+American+Psychiatrict+Publishing

;HInc.++++++8&ots=aVreCWX6qY&sig=agNCaS
YfXahlZHIPp4GucGPKrTc#v=onepage&q=Fauman%20MA%20(2002).%20Study%20guide%
20t0%20DSM-IV-TR%2C%20American%20Psychiatric%20Pub

lishing%2C%20Inc.&f=false

StataCorp LL (2021) Stata Statistical Software. Release 16.[software]. College Station, TX.
Lee JH, Huber Jr JC (2021) Evaluation of multiple imputation with large proportions of missing data:

how much is too much?. Iran. J. Public Health 50(7), 1372-1380.
https://doi.org/10.18502/ijph.v50i7.6626

Schafer JL (1999) Multiple imputation: a primer. Stat Methods Med Res 8(1), 3-15.

Bayman EO, Dexter F (2021) Multicollinearity in logistic regression models. Anesth. Analg. 133(2),
362-365.

Edlund MJ, Martin BC, Russo JE, DeVries A, Braden JB, Sullivan MD (2014) The role of opioid
prescription in incident opioid abuse and dependence among individuals with chronic non-cancer
pain: the role of opioid prescription. Clin. J. Pain 30(7):557.
https://doi.org/10.1097/AJP.0000000000000021

Schepis TS, Krishnan-Sarin S (2008) Characterizing adolescent prescription misusers: a population-
based study. J Am Acad Child Adolesc Psychiatry 47(7), 745-754.
https://doi.org/10.1097/CHI.0b013e318172ef0ld

Adzrago, D., Tami-Maury, I., Schick, V., & Wilkerson, J. M. (2021). Co-occurring substance use and
psychological distress among exclusive e-cigarette use and other tobacco use among sexual and
gender minorities in Texas. Drug Alcohol Depend 229, 109135.

Di Paola A, McCurdy SA, Schick V, Wilkerson JM (2021) Opioid misuse among sexual and gender
minorities in Texas: the most vulnerable populations. J Addiction Prevention 9(1):7.

Sell RL (2017) Challenges and solutions to collecting sexual orientation and gender identity data.
Am. J. Public Health 107(8), 1212-1214.

Page 19/20



38.

39.

40.

41.

42.

43.

44,

Wilkerson JM, Di Paola A, McCurdy S, Schick V (2020) Covariates of hazardous alcohol use among
sexual and gender minorities in Texas: identifying the most vulnerable. Addict Behav 105, 106327.
Ling S, Mangaoil R, Cleverley K, Sproule B, Puts M (2019) A systematic review of sex differences in
treatment outcomes among people with opioid use disorder receiving buprenorphine maintenance
versus other treatment conditions. Drug Alcohol Depend 197, 168-182.
https://doi.org/10.1016/j.drugalcdep.2019.02.007

Mazure CM, Fiellin DA (2018) Women and opioids: something different is happening here. Lancet
(London, England), 392(10141), 9-11. https://doi.org/10.1016/S0140-6736(18)31203-0

Becker JB, McClellan ML, Reed, BG (2017) Sex differences, gender and addiction. J. Neurosci. Res
95(1-2), 136-147.

Back SE, Payne RL, Wahlquist AH, Carter RE, Stroud Z, Haynes L, Hillhouse M, Brady KT, Ling W
(2011) Comparative profiles of men and women with opioid dependence: results from a national
multisite effectiveness trial. Am J Drug Alcohol Abuse 37(5):313-23.

McHugh RK, Votaw VR, Sugarman DE, Greenfield SF (2018) Sex and gender differences in substance
use disorders. Clin Psychol Rev 66:12-23.

McHugh RK, DeVito EE, Dodd D, Carroll KM, Potter JS, Greenfield SF, Connery HS, Weiss RD (2013)
Gender differences in a clinical trial for prescription opioid dependence. J Subst Abuse Treat
45(1):38-43.

Page 20/20



