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ABSTRACT. Objective: Those with comorbid substance use disorders
(SUDs) are a particularly vulnerable group. Information regarding the
nature of these comorbidities and how they relate to receipt of substance
use treatment could reduce the treatment gap that exists among those
with comorbid SUDs. Method: Public-use data from the 2015-2017
National Surveys on Drug Use and Health was used to analyze past-year
SUD comorbidity combinations among 12 substances and the relation-
ship between these combinations with past-year treatment in adults (N
= 128,740). Results: In all, 7.9% of adults had at least one SUD in the
past year (6.7% had one SUD, 0.9% had two SUDs, and 0.3% had three
or more). Conditioning on specific SUDs, the prevalence of having addi-
tional SUDs ranged from 14.9% (alcohol) to 85.1% (hallucinogens). The
four most common SUD combinations all included alcohol use disorder.

Alcohol and marijuana use disorder was the most common comorbidity
combination and had the lowest receipt of treatment. Compared to those
with one SUD, adjusted odds of receiving treatment were almost two
times greater for those with two SUDs, and more than four times greater
for those with three or more SUDs. Treatment prevalence was lower for
those who had higher family income and education, were not employed
full time, were married, were younger than age 26 years or older than age
50 years, and were Asian. Conclusions: Even though the treatment gap
is reduced among those with multiple SUDs, it remains large. The most
common and undertreated comorbid SUD combinations, in conjunction
with the most underserved groups, could be targeted to facilitate treat-
ment uptake. (J. Stud. Alcohol Drugs, 82, 246-256, 2021)

UBSTANCE USE AND substance use disorders (SUDs)

are associated with elevated risks of developing hetero-
typic (cross grouping) comorbid psychiatric conditions such
as major depression (Kessler et al., 1996; Swendsen et al.,
2010). Numerous studies have also documented that a large
portion of adults with an SUD for an illicit drug also have at
least one additional co-occurring SUD (homotypic comor-
bidity; John et al., 2018; McCabe et al., 2017). For instance,
a recent study using the 2012-2013 National Epidemio-
logical Survey on Alcohol and Related Conditions reported
a multiple SUD prevalence range of 56.8% for adults with
prescription opioid use disorder to 97.5% for inhalant use
disorder (McCabe et al., 2017). In addition, relative to the
use of a single substance or the presence of a single SUD,
polysubstance use and the co-occurrence of multiple SUDs
are associated with elevated risk of developing comorbid
psychiatric and physical health problems (Connor et al.,
2014; Kandel et al., 2001; McCabe et al., 2017; Stinson et
al., 2005). Thus, individuals with comorbid SUD are a par-
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ticularly vulnerable group, making them high priority targets
for treatment.

Given their high need for treatment, it is important to
determine the characteristics of this group, along with the
current prevalence of treatment uptake. The need for this
information is more pressing because the 2017 National Sur-
vey on Drug Use and Health (NSDUH) found that only 12%
of people age 12 years or older who needed substance use
treatment received specialty treatment in the past year. To
this end, the first aim of the present article is to provide an
updated and thorough analysis of comorbid SUD. There are
a surprising number of ways to present information on SUD
comorbidity, and it is not uncommon in existing research
for important information to go unreported. For instance, al-
though conditional prevalence is a common method for SUD
comorbidity reporting, studies often condition on specific
substances without reporting the conditional prevalence of
having at least one other SUD among those with any SUD
(Grant & Pickering, 1996; John et al., 2018; McCabe et al.,
2017; Stinson et al., 2005). This is an important distinction
because it can be the case that the majority of individuals
with each specific SUD (e.g., opioids) have an additional
SUD (McCabe et al., 2017) and that only a minority of indi-
viduals with any SUD have an additional SUD.

Moreover, the prevalence of any comorbidity for each
substance class (e.g., the percentage of individuals in the
population that have a specific SUD and at least one other
of any type) provides additional information beyond condi-
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tional prevalence that is relevant to intervention, screening,
and treatment. For instance, research has found that alcohol
use disorder (AUD) is the most prevalent comorbid SUD;
however, at the same time, it also possesses the lowest con-
ditional probability of being accompanied by another SUD
(John et al., 2018; McCabe et al., 2017). From a screening
perspective, when concerned with not missing any additional
substance use problems a patient might have, those with
AUD will have the lowest probability of having another
SUD. However, from a broad resource allocation and plan-
ning perspective, because the majority of SUD comorbidities
involve AUD, a case could be made for implementing more
programs directed at alcohol SUD comorbidity relative to
other comorbidity combinations.

Last, this information is distinct from the ranked preva-
lence of specific SUD combinations (Chen et al., 2011).
For example, opioids have received a lot of recent national
attention (Gostin et al., 2017; Skolnick, 2018). What are the
most common use disorders that co-occur with opioid use
disorder and how do opioids and co-occurring substances
rank relative to other combinations? If some co-occurring
use disorders are particularly common, this may imply a
need for specialized intervention programs and treatment
facilities targeting those combinations.

The second aim of the present study is to examine all of
these aspects of SUD comorbidity in the context of receipt
of treatment. An understanding of polysubstance use disorder
is important in its own right; however, previous research has
noted that polysubstance use disorder findings have impor-
tant implications for intervention and treatment (McCabe et
al., 2017). Yet, a majority of studies that examine comorbid
SUD do not do so in conjunction with an examination of
treatment participation (Chen et al., 2011). The studies that
do have used primary care and inpatient samples (Chen et
al., 2011; John et al., 2018), limiting their ability to general-
ize to the general population.

Present study

Given the need for updated and thorough information on
comorbid SUD and how it, along with sociodemographic
characteristics, relates to treatment, the present study uses
recent data from a representative national data set to (a) pro-
vide information on past-year SUD (DSM-IV) comorbidity
prevalence at several distinct levels of analysis; (b) assess
past-year treatment prevalence at various levels of comor-
bidity analysis, including treatment for specific substances
within co-occurring SUD pairs, and the association between
the number of SUDs an individual has and any SUD treat-
ment; and (c) test associations between sociodemographic
variables and treatment. This information provides a better
understanding of the prevalence, patterns, and correlates of
multiple past-year SUDs, as well as a better understanding of
how this information relates to the prevalence of treatment.

Information on the current unmet treatment need as a func-
tion of SUD combinations and sociodemographic character-
istics can aid in screening and assessment strategies, thereby
facilitating connection with proper care.

Method
Data source and study sample

Data for this study came from the public use files of the
2015-2017 NSDUH (Substance Abuse and Mental Health
Services Administration). The annual NSDUH is a cross-
sectional survey of alcohol, tobacco, and illicit drug use and
other health-related behaviors of the U.S. civilian, noninsti-
tutionalized population. It uses a stratified, multistage area
probability sampling design to select a representative sample
of the U.S. population age 12 years or greater (Substance
Abuse and Mental Health Services Administration, 2018).
Survey respondents were interviewed in private at their
residence using a combination of methods (audio computer-
assisted self-interview, computer-assisted self-interview,
and computer-assisted personal interview) to increase the
validity of their reports of substance use and illegal activity.
The three most recent years of data (NSDUH from 2015 to
2017) were combined, all of which used a similar design.
The weighted response rates for household screening and for
interviewing in each survey year were 79.7% and 69.3% (in
2015), 77.9% and 68.4% (in 2016), and 75.1% and 67.1%
(in 2017) (Substance Abuse and Mental Health Services
Administration, 2016, 2017, 2018). The numbers of respon-
dents contained in the public-use data files for each year
were 57,146 (2015), 56,897 (2016), and 56,276 (2017). The
domain of interest for the current study consisted of adults
age 18 years and older (n = 128,740).

Measures

Sociodemographic variables. Respondents’ self-reported
sex, age, race/ethnicity, education, employment status, an-
nual family income, marital status, urbanity (e.g., metro-
politan vs. nonmetropolitan), health insurance status, and
nicotine use disorder status were included as covariates
(Brown et al., 2017; Havens et al., 2009; Oh et al., 2017).
A survey year variable was also included as a categori-
cal variable to examine yearly variations in substance use
prevalence. See Table 2 for the categories used for each of
these variables.

Past-year substance use disorder. Past-year SUD was
assessed for the following substance classes: alcohol, mari-
juana, opioids (which includes heroin and prescription pain
relievers), hallucinogens, cocaine, inhalants, methamphet-
amines, prescription tranquilizers, prescription sedatives,
and prescription stimulants. SUD classification was based
on questions that were designed to measure illicit drug or
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alcohol dependence or abuse based on the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition
(DSM 1V; American Psychiatric Association, 1994). Thus,
SUD classification includes both dependence and abuse.

Receipt of treatment. NSDUH collects information on the
past-year receipt of any substance use treatment and on the
past-year receipt of treatment at a specialty facility. Receipt
of substance use treatment at a specialty facility is defined
as substance use treatment that a respondent received at a
hospital (only as an inpatient), a drug or alcohol rehabilita-
tion facility (as an inpatient or outpatient), or a mental health
center. Receipt of any substance use treatment includes all of
the above, as well as additional categories, including treat-
ment received at a hospital (outpatient), emergency depart-
ment, private doctor’s office, prison, jail, or a self-help group
(e.g., Alcoholics Anonymous or Narcotics Anonymous).
Respondents could report receiving treatment at more than
one location. In the current study, we opted to be inclusive
and use any past-year substance use treatment service as our
treatment variable. In doing so, we avoid any controversial
positions on the empirical effectiveness of certain treatments
and provide a nonrestrictive upper-bound estimate of treat-
ment receipt.

Respondents were asked generally whether they had ever
received treatment for alcohol or an illicit drug. In addition,
if respondents reported use of a specific substance, they were
also queried about treatment for that substance. Unless other-
wise noted, receipt of treatment services includes treatment
services for any of the 10 substance categories examined.
This variable includes logical assignment by NSDUH to hav-
ing received treatment. For instance, it includes those who
originally did not report having received alcohol or illicit
substance treatment but who later reported having received
treatment for specific substances.

Analytic plan

First, the prevalence of SUD for each of the 10 sub-
stance classes was examined. These prevalences were then
decomposed into single and multiple SUDs, as well as
into conditional probabilities of having another SUD given
an SUD for each of the 10 substance classes. Second, the
associations between the number of SUDs and sociode-
mographic characteristics with past-year treatment were an-
alyzed. Third, the 12 most prevalent SUD combinations and
their accompanying treatment prevalence were analyzed.
Fourth, the treatment combination prevalences for SUDs
comorbid with AUD were examined. The treatment com-
binations included alcohol-only treatment, illicit drug—only
treatment, and treatment for both alcohol and illicit drugs.
Fifth, adjusted logistic regression was conducted to exam-
ine the association between treatment and having an SUD
comorbid with AUD (because AUD featured in a majority
of the most common SUD combinations), after sociode-

mographic variables were controlled for. All analyses took
into account NSDUH’s complex survey design. Results are
weighted estimates except for sample size. Analyses were
conducted using SAS software, Version 9.4 (SAS Institute
Inc., Cary, NC), except for the most prevalent SUD combi-
nation analysis, which used the UpSetR package from the
R statistical language.

Results

Prevalence and conditional probabilities of past-year SUD
comorbidity (Table 1)

Of the entire sample, 7.9% had at least one DSM-IV SUD
in the past year. Of this group, 6.7% had one SUD, 0.9% had
two SUDs, and 0.3% had three or more SUDs. AUD was the
most prevalent SUD (6.0%), followed by marijuana use dis-
order (0.8%) and opioid use disorder (0.9%). Judging by the
conditional probability of each substance class, the majority
of those with a past-year SUD for an illicit drug also had
at least one other SUD. More specifically, the conditional
probabilities of having any other SUD given each illicit
SUD ranged from 85.1% for hallucinogen use disorder to
45.2% for marijuana use disorder. AUD had a smaller condi-
tional probability of 14.9%. Nevertheless, AUD was the most
prevalent comorbid SUD (0.9%), followed by marijuana use
disorder (0.6%).

Ignoring substance class, the conditional probability of
respondents with at least one SUD having at least one other
SUD was 15.4%. This might seem low when compared with
the large conditional probabilities above. For this reason, we
broke down the analyses at a finer level of detail. Condition-
ing on respondents with at least one illicit substance SUD
(which includes all substance classes but alcohol), 20.2%
had at least one additional illicit SUD, 32.5% had AUD, and
44.0% had any additional SUD (including AUD).

Most prevalent past-year substance use disorder
combinations

Of all the possible combinations of SUDs among the 10
substance types examined, the 12 most common combina-
tions were determined (Table 2). Single SUDs were treated
as “combinations” in order to compare their prevalence
with combinations comprising multiple SUDs. Of the 12,
five combinations comprised two SUDs. Four of these five
included AUD as one of the co-occurring SUDs, consistent
with the results of Table 1 indicating that alcohol is the most
prevalent comorbid SUD. The most prevalent multiple SUD
combination comprised AUD and marijuana use disorder
(0.4%). This pattern was the third most prevalent combina-
tion overall, having a higher prevalence than all other single
SUDs besides AUD and marijuana use disorder. The next
most prevalent multiple SUD combinations were AUD and
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TaBLE 1. Prevalence of single and multiple substance use disorders in the past year, NSDUH 2015-2017 (n = 128,740)

Multiple SUDs, % with multiple SUDs

Single or multiple SUDs? Single SUD for including among those with SUD
for substance in row substance in row substance in row for substance in row?
Variable n¢ % [95% CI] % [95% CI] % [95% CTI] % [95% CI]
Substances
Alcohol 9,923 6.01 [5.85, 6.16] 5.11 [4.97,5.25] 0.90 [0.85, 0.95] 14.9 [14.17,15.71]
Marijuana 3,001 1.39 [1.31, 1.46] 0.76 [0.71, 0.81] 0.63 [0.58, 0.68] 452 [42.67, 47.76]
Opioids? 1,470 0.87 [0.81, 0.93] 0.42 [0.38, 0.47] 0.45 [0.40, 0.49] 51.3 [47.65, 55.03]
Cocaine 585 0.36 [0.31, 0.41] 0.08 [0.06, 0.10] 0.28 [0.24, 0.32] 78.0 [73.02, 82.96]
Methamphetamines 563 0.33 [0.29, 0.37] 0.14 [0.12,0.17] 0.19 [0.16, 0.21] 56.6 [51.64, 61.50]
Prescription tranquilizer 443 0.25 [0.22, 0.29] 0.06 [0.04, 0.07] 0.20 [0.17,0.22] 78.0 [73.20, 82.79]
Prescription stimulant 390 0.20 [0.17, 0.22] 0.05 [0.03, 0.06] 0.15 [0.13, 0.17] 76.4 [69.87, 82.86]
Hallucinogens 235 0.10 [0.08, 0.12] 0.02 [0.01, 0.02] 0.09 [0.07,0.11] 85.1 [79.37, 90.92]
Prescription sedative 98 0.06 [0.05, 0.08] 0.01 [0.00, 0.02] 0.05 [0.04, 0.06] 774 [64.71, 90.19]
Inhalants 55 0.03 [0.02, 0.04] 0.01 [0.00, 0.02] 0.02 [0.01, 0.02] 60.1 [39.25, 80.99]
Number of SUDs
0 115,311 92.13 [91.95, 92.31] - - - - - -
1 11,096 6.66 [6.50, 6.81] - - - - - -
2 1,706 0.90 [0.85, 0.96] - - - - - -
3 or more 627 0.31 [0.28, 0.35] - - - - - -

Notes: All sample sizes are unweighted numbers, and results are weighted estimates. NSDUH = National Survey on Drug Use and Health; SUD = substance
use disorder; CI = confidence interval. “SUD includes abuse and dependence; “these values are conditional probabilities of having any other SUD given the

SUD; ‘unweighted number of participants meeting criteria for each SUD; “includes heroin use disorder and prescription pain reliever use disorder.

TaBLE 2. Twelve most common SUD combinations (exclusive) and past-year treatment use

Sample Column percentage Treatment”

SUD patterns size n? % [95% CI] % [95% CI]

1. Alcohol only 8,129 5.11 [4.97, 5.25] 6.34 [5.49, 7.18]
2. Marijuana only 1,701 0.76 [0.71, 0.81] 4.77 [3.48, 6.05]
3. Alcohol and marijuana 764 0.36 [0.33, 0.39] 9.66 [6.67, 12.64]
4. Opioids only¢ 681 0.42 [0.38, 0.47] 29.81 [25.61, 34.01]
5. Methamphetamines only 216 0.14 [0.12, 0.17] 27.68 [15.39, 39.97]
6. Alcohol and opioids 169 0.09 [0.07,0.11] 20.91 [11.93,29.89]
7. Alcohol and cocaine 144 0.09 [0.07,0.11] 21.40 [9.02, 33.78]
8. Tranquilizer only 102 0.06 [0.04, 0.07] 16.62 [4.77, 28.47]
9. Cocaine only 112 0.08 [0.06, 0.10] 16.06 [8.22, 23.90]
10. Stimulant only 84 0.05 [0.03, 0.06] 8.09 [0.04, 16.13]
11. Alcohol and stimulants 88 0.04 [0.03, 0.06] 6.88 [1.04, 12.73]
12. Marijuana and opioids 68 0.04 [0.03, 0.06] 24.04 [11.40, 36.69]

Notes: All sample sizes are unweighted numbers, and results are weighted estimates. SUD = substance use disorder; CI
= confidence interval. “Includes treatment at any location, such as a hospital, rehabilitation facility, mental health center,
emergency department, private doctor’s office, prison or jail, or a self-help group; “unweighted number of participants
meeting criteria for each SUD pattern; ¢includes heroin use disorder and prescription pain reliever use disorder.

opioids (0.1%), and AUD and cocaine (0.1%). Both multiple
SUD combinations were more prevalent than single SUDs
for 6 of the 10 classes examined in the study.

Treatment prevalence

Receipt of treatment across the 12 combinations ranged
from 29.1% for opioid use disorder to 4.77% for marijuana
use disorder (Table 2). The second and third most treated
combinations were methamphetamine use disorder only
(27.7%), followed by the combinations of opioid use disor-
der and marijuana use disorder (24%; although the precision
of this estimate is weak). The second and third least-treated
combinations were AUD (6.3%, which also happens to be

the most prevalent) and the combination of AUD and stimu-
lant use disorder (6.9%).

Given that the four most prevalent multiple SUD combi-
nations included AUD, receipt of treatment was examined in
more detail (Table 3). In particular, treatment was decom-
posed into three exclusive categories for each combination:
treatment for only alcohol, treatment for only the specific
illicit drug, and treatment for both. As shown in Figure 1,
treatment for both alcohol and the illicit drug was the most
common treatment pattern (63.7% for marijuana; 31.4% for
opioids; 78.0% for cocaine; 86.2% for stimulants). Treat-
ment for only alcohol was the next most common (19.8%
marijuana; 36.6% opioids; 18.2% cocaine; 13.8% stimu-
lants), and treatment for only the illicit drug was the least
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TaBLE 3. Past-year treatment use among persons with common patterns of comorbid alcohol and drug use disorders
Alcohol-only Illicit drug—only Both
Any treatment? treatment treatment treatments

SUD categories % [95% CI] % [95% CI] % [95% CI] % [95% CI]
Alcohol and marijuana 9.7 [6.7, 12.6] 1.8 [0.6, 3.0] 1.5 [0.5,2.6] 5.8 [3.3,8.4]
Alcohol and opioids 20.9 [11.9,29.9] 6.4 [0.4, 12.4] 5.6 [0.5,10.7] 5.5 [1.9,9.1]
Alcohol and cocaine 21.4 [9.0, 33.8] 3.9 [0.4, 7.4] 0.8 [0.0, 2.1] 16.7 [5.2,28.2]
Alcohol and stimulants 6.9 [1.0, 12.7] 0.9 [0.0, 2.3] 0.0 - 5.6 [0.0, 11.3]

Notes: All sample sizes are unweighted numbers, and results are weighted estimates. SUD = substance use disorder; CI = confidence interval. Opioid
use disorder includes heroin use disorder and prescription pain reliever use disorder. “Any treatment” % is greater than the sum of the three exclusive
categories because misreporting was present. The final column was calculated based on the total treatment percentage calculated from the three
exclusive columns rather than from the “Any treatment” column. “Includes treatment at any location, such as a hospital, rehabilitation facility, mental
health center, emergency department, private doctor’s office, prison or jail, or a self-help group.

common (16.5% marijuana; 32.0% opioids; 3.7% cocaine;
0.0% stimulants). Note that the opioid and AUD combination
deviates from the other three combinations in that the three
treatment patterns are roughly equal.

Association between number of SUDs and past-year
treatment

Table 4 includes only participants with at least one past-
year SUD. It shows the associations between number of
SUDs and past-year treatment. Number of SUDs was posi-
tively associated with receiving treatment before and after
the remaining variables were controlled for. In particular,
the adjusted odds ratio (OR) was almost two times greater
among adults with two past-year SUDs (adjusted OR =2.17,
95% CI [1.74, 2.71]) and more than four times greater for
those with at least three past-year SUDs (adjusted OR =
4.43, 95% CI [3.35, 5.85]) compared with those with one
past-year SUD. The adjusted odds of receiving treatment ser-
vice for those with at least three past-year SUDs compared
with two SUDs was 2.03 (95% CI [1.53, 2.69]).

Association between sociodemographic characteristics and
past-year treatment

Table 4 also shows the associations between several so-
ciodemographic variables and past-year treatment. Treatment
was lower among those without nicotine use disorder, with
higher family income and education, who were not employed
full time, who were married, who were younger than age 26
years and older than age 50 years, and who were Asian (vs.
White), after the remaining variables were controlled for.

Associations between most common combinations and
receipt of treatment

Table 5 includes tests of whether having a marijuana,
opioid, cocaine, or stimulant use disorder in addition to an
AUD (the four most common combinations reported above)
is associated with greater probability of receiving treatment,

after the variables found in Table 2 were controlled for. Three
of the four combinations were associated with increase in
treatment. This was not the case for the combination of
stimulant use disorder and AUD, which was also the least
prevalent and had the lowest precision. The greatest increase
in treatment was found for the combination of opioid use
disorder and AUD (adjusted OR = 3.11, 95% CI [1.72,
5.62]), followed by cocaine use disorder and AUD (adjusted
OR =2.86, 95% CI [1.38, 5.91]), and marijuana use disorder
and AUD (adjusted OR = 1.51, 95% CI [1.08, 2.11]).

Discussion

Individuals with comorbid SUDs are a particularly vulner-
able group, having increased risk for developing additional
comorbid psychiatric and physical health problems (Connor
etal., 2014; Kandel et al., 2001; McCabe et al., 2017; Stinson
et al., 2005). To ameliorate the large treatment gap among
those with SUD, and to develop effective screening and inter-
ventions, it is important to determine common SUD profiles,
as well as the existing treatment gap for those profiles. The
current study provides a detailed analysis of SUD profiles and
the associated prevalence of treatment in a recent nationally
representative data set.

Regarding treatment, the present study found that, com-
pared with those with one past-year SUD, adults with two
past-year SUDs were almost two times more likely to have
received some form of substance use treatment in the past
year after other relevant characteristics were controlled for
(Table 2). Adults with at least three SUDs were four times
more likely. These results are consistent with previous findings
using the NSDUH showing that heterotypic comorbidity be-
tween SUD and major depressive episodes results in increased
treatment service utilization, compared to those with only
SUD (Chen et al., 2013). Nevertheless, even though there was
a greater prevalence of treatment among those with the most
severe SUD comorbidity (three diagnoses or more), treatment
prevalence was only 35%, relative to 8% of those with one
SUD. A better understanding of the barriers to accessing SUD
treatment services could increase treatment participation.
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HEEm Alcohol Only
I |llicit Only
mmm Both

Treatment receipt %

Alc.+Marijuana

Alc.+Opiate
SUD profiles

Alc.+Cocaine Alc.+Stimulant

FiGure 1. Treatment percentage by substance use disorder (SUD) profile and treatment type. The x-axis contains
the four most common comorbid SUD profiles. The legend signifies treatment type partitioned into three mutually
exclusive possibilities. //licit refers to the substance other than alcohol contained in each bar. Treatment and SUD

are measured at a past-year interval. Alc. = alcohol.

To this end, the current study identified a number of ad-
ditional characteristics that were related to treatment. Those
not nicotine dependent were half as likely to have received
treatment relative to those who were dependent. Treatment
was also less common among those below age 26 years and
over age 50 years as well as those who had higher fam-
ily income and higher education, were not employed full
time, were married, and were Asian (vs. White), after we
controlled for the remaining variables. Given that racial
minorities and those with low socioeconomic status are con-
sidered medically underserved groups (Devine et al., 2017;
Priester et al., 2016), it is perhaps surprising that Hispanic
and Black individuals did not receive less treatment than
White individuals. In addition, it is unexpected that those
with lower income and lower education were more likely to
have participated in treatment, and that the insured were not
more likely to have received treatment. This is unanticipated
given findings that the second-most reported reason for not
receiving treatment is not being able to afford the cost (Ali et
al., 2017), and that lack of health insurance is a major deter-
rent to treatment among low-income individuals (Mojtabai
et al., 2014; Priester et al., 2016).

One possible explanation for these findings involves
Medicaid’s expansion in financing SUD treatment. The
Affordable Care Act extended Medicaid eligibility to 12

million previously uninsured Americans and required state
Medicaid plans to cover SUD treatment (Andrews et al.,
2019; Olfson et al., 2018). As a result, Medicaid’s role in
financing SUD treatment has greatly expanded (Abraham et
al., 2017), and it is now the largest funding source for SUD
treatment services in the nation (Mark et al., 2011). This has
resulted in significant gains in Medicaid coverage (Sommers
et al., 2016) and reductions in uninsurance rates among low-
income people (Buck, 2011). Given that the present study’s
data come from 2015-2017, it is possible that this explains
the current study’s findings that those with relatively lower
levels of income and education demonstrated greater treat-
ment use and that there was no treatment difference between
White, Black, and Hispanic individuals. However, the NS-
DUH data do not allow exploring the quality of substance
use treatment care received.

Despite the increase in coverage that has resulted from
Medicaid expansion, research has not found a coinciding
increase in overall SUD treatment (Andrews et al., 2019;
Capoccia et al., 2012; Olfson et al., 2018). This is consis-
tent with the present study’s finding that insurance was not
associated with treatment use; however, the present study
collapses private and public health insurance. It is therefore
possible that either private or public insurance coverage does
influence treatment use, whereas the other does not, and



252 JOURNAL OF STUDIES ON ALCOHOL AND DRUGS / MARCH 2021

TaBLE 4. Odds ratios (ORs) for past-year treatment use among persons with at least one past-year substance use disorder (SUD), by
number of substance use disorders and other characteristics (n = 13,429)

No Treatment vs. no treatment (ref.)
treatment Treatment”

Variable % % Crude OR [95% CT] AOR? [95% CT]
Number of alcohol/drug SUDs

1 SUD 91.7 8.3 ref. ref. ref. ref.

2 SUDs 80.7 19.3 2.64 [2.15, 3.23] 2.17 [1.74, 2.71]

=3 SUDs 64.9 35.1 5.97 [4.62,7.72] 4.43 [3.35, 5.85]

2 SUD (ref.) vs. > 2 SUDs¢ - - 2.26 [1.73,2.97] 2.03 [1.53,2.69]
Nicotine dependence

No 92.7 7.3 ref. ref. ref. ref.

Yes 80.5 19.5 3.08 [2.53,3.76] 2.05 [1.65, 2.55]
Sex

Male 89.9 10.1 ref. ref. ref. ref.

Female 89.1 10.9 1.09 [0.95, 1.25] 1.12 [0.95, 1.31]
Age, in years

18-25 91.6 8.4 ref. ref. ref. ref.

26-34 88.4 11.6 1.42 [1.18,1.71] 1.83 [1.52,2.21]

35-49 86.8 13.2 1.65 [1.41, 1.95] 2.18 [1.75, 2.73]

=50 90.5 9.5 1.14 [0.90, 1.44] 1.28 [0.93, 1.77]
Race/ethnicity

White, non-Hispanic 89.2 10.8 ref. ref. ref. ref.

Hispanic 90.3 9.7 0.89 [0.71, 1.12] 0.91 [0.71, 1.17]

Black, non-Hispanic 89.5 10.5 0.97 [0.77, 1.22] 0.71 [0.56, 0.91]

Asian, non-Hispanic 96.9 3.1 0.27 [0.11, 0.64] 0.31 [0.13, 0.77]

Other? 80.9 19.1 1.96 [1.44, 2.65] 1.52 [1.11, 2.09]
Education

Less than high school 85.4 14.6 ref. ref. ref. ref.

High school grad 87.0 13.0 0.87 [0.70, 1.10] 1.05 [0.81, 1.36]

Some college/associates 88.8 11.2 0.73 [0.57, 0.94] 1.07 [0.83, 1.39]

College graduate 94.0 6.0 0.37 [0.28, 0.50] 0.75 [0.55, 1.03]
Family income

<$50,000 86.2 13.8 ref. ref. ref. ref.

$50,000-$74,999 90.8 9.2 0.64 [0.51, 0.80] 0.82 [0.64, 1.05]

=$75,000 93.5 6.5 0.44 [0.36, 0.53] 0.75 [0.61, 0.91]
Employment

Full time 83.6 16.4 ref. ref. ref. ref.

Part time 90.8 9.2 0.52 [0.39, 0.68] 0.71 [0.53, 0.94]

Unemployed 92.2 7.8 0.43 [0.32, 0.59] 0.61 [0.46, 0.82]

Other/not in labor force 83.8 16.2 0.98 [0.73, 1.32] 1.12 [0.80, 1.56]
Health insurance

Uninsured 88.2 11.8 ref. ref. ref. ref.

Insured 89.6 10.4 0.87 [0.70, 1.09] 1.24 [0.97, 1.58]
Marital status

Married 92.6 7.4 ref. ref. ref. ref.

Divorced/separated/widowed 85.7 14.3 2.09 [1.58, 2.75] 1.44 [1.06, 1.95]

Never been married 88.7 11.3 1.59 [1.30, 1.95] 1.39 [1.10, 1.75]
Urbanity

Large metro 90.3 9.7 ref. ref. ref. ref.

Small metro 88.0 12.0 1.26 [1.08, 1.48] 1.08 [0.91, 1.28]

Non metro 88.2 11.8 1.25 [1.02, 1.53] 0.85 [0.68, 1.07]
Survey year

2015 89.7 10.3 ref. ref. ref. ref.

2016 89.3 10.7 1.05 [0.85, 1.29] 1.08 [0.86, 1.35]

2017 89.0 11.0 1.08 [0.88, 1.32] 1.09 [0.88, 1.36]

Notes: All sample sizes are unweighted numbers, and results are weighted estimates. AOR = odds ratios for each variable after adjusting
for all other variables in the left column; CI = confidence interval; ref. = reference. Bold indicates p < .05. “Includes treatment at any
location, such as a hospital (inpatient), rehabilitation facility (outpatient or inpatient), mental health center, emergency department, private
doctor’s office, prison or jail, or a self-help group (e.g., such as Alcoholics Anonymous or Narcotics Anonymous); “odds ratios after all
other independent variables were controlled for; the adjusted model did not include the variable coding 2 SUD vs. >2 SUDs; “this test
involved a different sample: those with at least two SUDs (7 = 2,860); “other includes Native American, Alaskan Native, Hawaiian, Pacific
Islander, and those identifying as more than one race.

that one is obfuscating the effect of the other. It should also explain why those with more relative financial resources are
be acknowledged that our lowest income bracket was less not more likely to receive treatment.
than $50,000, which does not adequately capture the most Besides cost, other barriers to treatment include not

socioeconomically deprived individuals. Yet, this does not being ready to stop using substances (the most commonly
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TaBLE 5. Odds ratios (ORs) for past-year treatment by comorbid substance use disorders (SUDs) after other characteristics were
controlled for. The analyses include only those with alcohol use disorder (AUD) only or any of the four AUD + SUD combinations

in Table 4 (n = 9,294).

No Treatment vs. no treatment (ref.)
treatment Treatment
Comorbid SUDs % % Crude OR [95% CI] AOR? [95% CI]
AUD only ref. 93.7 6.3 ref. ref. ref. ref.
Marijuana UD vs. AUD only 90.3 9.7 1.58 [1.12,2.23] 1.51 [1.08, 2.11]
Opioid UD vs. AUD only 79.1 20.9 3.91 [2.22, 6.88] 3.11 [1.72, 5.62]
Cocaine UD vs. AUD only 78.6 21.4 4.02 [1.94, 8.37] 2.86 [1.38,5.91]
Stimulant UD vs. AUD only 93.1 6.9 1.09 [0.43, 2.79] 1.02 [0.37, 2.80]

Notes: The sample size is unweighted, and results are weighted estimates. Ref. = reference; UD = use disorder; AOR = odds ratios for
each variable after adjusting for all other variables in the left column; CI = confidence interval. Bold indicates p < .05. “Odds ratios
after all other independent variables found in Table 2 were controlled for.

reported reason), perceived negative influence on work (Ali
et al., 2017), social stigma (Barry et al., 2014; Masson et al.,
2013; Pedersen & Paves, 2014), not knowing where to go for
treatment, and not finding a program that offers the type of
treatment desired (Ali et al., 2017). Understanding how these
barriers relate to different segments of the population will be
important for expanding treatment. In particular, Americans
age 65 years and older constitute the fastest growing seg-
ment of the population, and the aging baby-boom cohort is
placing increasing demands on the SUD treatment system
(Chhatre et al., 2017; Gfroerer et al., 2003). Given the find-
ing in the present study that older individuals are less likely
to receive treatment, a focus on the special needs of this
population of substance users, along with their substance
use profiles, is important. Regarding race/ethnicity, Asian
individuals had the lowest treatment prevalence (3%) of any
category examined in the study. Further research could ex-
amine this possibly underserved group with more precision
(there were only 153 Asian individuals reporting at least one
past-year SUD in the sample) and investigate any culturally
specific barriers this group may face (Masson et al., 2013).

The four most common comorbid SUD patterns all
involved AUD: alcohol and marijuana, alcohol and opioid
(which includes heroin and prescription pain relievers),
alcohol and cocaine, and alcohol and stimulants. This is un-
surprising considering that AUD is the most prevalent SUD
with the exception of nicotine dependence (Supplemental
Table 1; John et al., 2018; McCabe et al., 2017), although
this result is discrepant with Chen and colleagues (2011),
who found that alcohol plus cocaine was the most common
SUD pattern by a wide margin, and that the second most
common pattern did not include alcohol. (Supplemental
material appears as an online-only addendum to this article
on the journal’s website.) Nonetheless, the current study used
a representative sample of the general population, whereas
Chen et al. used an impatient sample from an SUD treatment
facility, as well as data from 2006-2009.

Similar to the associations between the number of SUDs
a person has and their likelihood of treatment, having a
marijuana, opioid, or cocaine use disorder were all associated

with greater prevalence of (any) treatment, relative to having
only AUD. In addition, treatment for both alcohol and the co-
occurring substance was the most common treatment pattern.
These data suggest that of the minority of those with SUDs
who receive treatment, a majority receive treatment for all
their SUD problems, if they have more than one. However,
there was one notable exception to this. For the opioid and
alcohol SUD combination, treatment prevalence for alco-
hol and for opioids was only 31%, whereas treatment for
“both SUDs” ranged from 64% to 86% for the other three
combinations. Further efforts could be made to foster more
comprehensive SUD treatment for this group. It is possible
that the recent attention given to opioid use disorder (Gostin
et al., 2017; Skolnick, 2018) has unintentionally resulted in
less emphasis on co-occurring SUDs.

By far, the most commonly treated SUDs were opioid use
disorder (30%) and methamphetamine use disorder (28%).
Confirming past research, AUD was very common (6%) but
remains undertreated (e.g., Edlund et al., 2012) relative to
other SUDs. With treatment use at 6%, it was the second
lowest, just on the tails of marijuana use disorder (5%). It is
important to note, however, that these values reflect only the
cases where a person has only these use disorders. As noted
above, having a co-occurring SUD increases treatment use.
The data imply that AUD is more likely to be treated when
it occurs alongside another SUD, and that this treatment
involves treatment for both alcohol and the co-occurring
substance. This suggests that AUD is screened and targeted
when individuals enter or receive treatment for other SUDs.
It is also possible that the increased stress on an individual,
and the corresponding increased clinical severity, when
struggling with multiple SUDs drives their motivation for
seeking treatment. Given that the most commonly reported
treatment barrier is not being ready to stop using substances
(Ali et al., 2017), this is likely part of the story. Having
multiple SUDs may also increase the probability of their
detection by providers during healthcare contacts for other
medical or mental health concerns.

Although treatment generally increases as number of
SUDs increases, and treatment for AUD specifically increas-
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es when it is paired with opioid use disorder or cocaine use
disorder, it can be seen from Tables 2 and 3 that the reverse
pattern occurs for opioid use disorder. When it occurs on its
own, at 30% it has the highest treatment prevalence of any
SUD and SUD combination. Yet, when it co-occurs with
AUD, treatment prevalence is 11.1% (combining treatment
for opioid use disorder only and for opioid use disorder and
AUD). It is possible that some individuals who lack common
risk factors for developing an SUD may have prescription
opioid use disorder because of inappropriate prescribing
or pain related issues. These individuals may be unlikely to
develop a comorbid SUD and may be more likely to seek
treatment or be targeted by treatment interventions stemming
from the recent attention given to opioid use disorder and
improper prescribing. Speculation aside, when considered
alongside the earlier finding that when paired with AUD,
treatment for both opioid use disorder and AUD is relatively
lower than other AUD + SUD combinations, opioid use
disorder appears to be an outlier in its relationship with ho-
motypic comorbidity and treatment.

Limitations

There are several limitations to the current study that
warrant mentioning. First, the NSDUH uses DSM-1V criteria
to determine SUDs. It is therefore possible that the current
results would diverge from diagnoses based on DSM-5
(American Psychiatric Association, 2013) criteria. Neverthe-
less, research suggests that DSM-5 changes have minimal
impact on the prevalence of SUDs (Peer et al., 2013). In ad-
dition, all results are based on self-reported data that could
be influenced by recall or reporting bias/errors. The NSDUH
variables also do not capture the quality of substance use
treatment received by survey participants.

The current study includes any form of treatment services
for SUD. The specialty treatment variable found in NSDUH
includes receipt of substance use treatment at a hospital
(only as an inpatient), a drug or alcohol rehabilitation facil-
ity (as an inpatient or outpatient), or a mental health center.
The “any treatment” variable expands treatment to include
treatment received at a hospital (outpatient), emergency
department, private doctor’s office, prison, jail, or self-help
group (e.g., such as Alcoholics Anonymous or Narcotics
Anonymous). By using the more inclusive treatment vari-
able, we avoid commitments concerning the empirical effec-
tiveness of certain treatments. However, it should be noted
that because of the variable’s inclusive nature, the estimates
provide an upper bound on any treatment service receipt and
do not reflect specialized treatment receipt. In addition, the
majority of the analyses did not stratify treatment in terms
of treatment for specific SUDs; however, this procedure was
performed for the four most prevalent comorbidity patterns.

Furthermore, NSDUH only includes the civilian, nonin-
stitutionalized population. It excludes people with no fixed

address (e.g., homeless people not in shelters), military
personnel on active duty, and residents of institutional group
quarters, such as jails, nursing homes, mental institutions,
and long-term care hospitals. Whether our results under- or
overestimate the population depends on the direction and ex-
tent to which these subpopulations deviate from the general
population in SUD prevalence and treatment.

Next, although not exactly a limitation, NSDUH does not
include information on treatment for nicotine use, and past-
year nicotine use disorder data are not collected by NSDUH.
For this reason, nicotine was not included in the primary
SUD analyses. The rank order of SUD comorbidity patterns,
as well as the class-specific and class-general conditional
probabilities of SUD prevalence, would change if nicotine
was included as an SUD (see Supplemental Table 1). To
alleviate some concerns surrounding nicotine use disorder,
the present study controlled for nicotine use disorder when
testing for the association between number of SUDs and
receipt of treatment. Last, the current study restricts itself to
past-year SUD and past-year treatment. Additional research
can probe longer time intervals (McCabe et al., 2017) and
trace longitudinal trends. On that note, because the data are
cross-sectional, causal interpretations of the positive asso-
ciation between number of SUDs and receipt of treatment
cannot be made.

Conclusions

The present study provides a detailed analysis of SUD co-
morbidity patterns and the treatment prevalence of these pat-
terns in a recent nationally representative sample of adults.
These results provide a granular view on the prevalence of
types of co-occurring SUDs and how such co-occurrences,
or lack thereof, are related to the likelihood of treatment.
Most generally, the study finds that even though treatment
prevalence greatly increases as the number of co-occurring
SUDs increases, the treatment gap remains large.

To reduce this gap, emphasis has been placed on incor-
porating SUD treatment services into primary care and gen-
eral medical settings (Ducharme et al., 2016; Ghitza & Tai,
2014; Harris et al., 2017; Hemsing et al., 2017; Olfson et
al., 2018). Health care professionals in primary care settings
in particular are in a unique position to perform screening,
referral to treatment, and brief intervention for SUD (Ghitza
& Tai, 2014). This has the potential to detect early those with
SUDS as they engage in routine medical care. Primary care
physicians in medical settings already implementing SUD
services would benefit from knowing how different SUDs
may co-occur with others as well as factors that decrease
the likelihood of treatment use, including high family in-
come and education, lack of employment, being married,
and young and old age. Of all groups analyzed in the study,
Asian individuals had the lowest treatment levels, potentially
making this group a high priority for targeted interventions
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(Wu & Blazer, 2015). A focus on the special needs and
barriers of these populations of substance users will aid in
facilitating treatment participation. In addition, even though
much emphasis has been placed on expanding screening,
assessment, and treatment in primary care settings, it is im-
portant for specialty addiction treatment programs to become
more aware of the specific treatment needs of their popula-
tions with SUD.

Furthermore, accessibility of SUD treatment could po-
tentially be improved by ensuring that individuals already
receiving mental health care are screened for SUDs and are
properly referred (Edlund et al., 2012). The current study
suggests that this may take place when a patient is being
examined or treated for a different SUD, given that some
SUDs are more likely to be treated when accompanied by
others. However, given the higher treatment receipt for those
with multiple SUDs, the data also suggest that further steps
should be taken to capture those with a single SUD, particu-
larly for alcohol and marijuana.
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