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A B S T R A C T

Background: Methamphetamine use, with and without opioids, has increased substantially, but little is known
about the sociodemographic characteristics, substance use patterns, or health profiles of individuals who use
methamphetamine. To design effective public health interventions, health care professionals and policymakers
need data describing individuals who are using methamphetamine in the midst of the opioid crisis.
Methods: We used 2015–2018 data from the National Survey on Drug Use and Health and included non-elderly
adults aged 18–64 years. We categorized respondents into three groups: use of opioids without methampheta-
mine use, use of methamphetamine without opioid use, or use of both opioids and methamphetamine. Multiple
logistic regression models controlling for sociodemographic factors were used to compare substance use char-
acteristics and measures of individual health between the three groups.
Results: People who used any methamphetamine were more likely to be unstably housed, low-income, and live
in rural areas. Use of both opioids and methamphetamine was associated with a 132 % higher prevalence of
injection needle use, and a nearly twofold higher prevalence of viral hepatitis compared with opioid use alone.
One third of individuals reporting use of both opioids and methamphetamine had a severe mental illness, a 55 %
higher prevalence than those using opioids alone.
Conclusions: Individuals who used opioids and methamphetamine had more complex substance use and health
profiles than individuals who used opioids alone. These findings suggest public health and harm reduction
approaches designed to address opioid use remain important in an era of rising methamphetamine use.

1. Introduction

In the midst of a declared public health emergency due to opioids,
methamphetamine-related hospitalizations increased nearly 4-fold and
stimulant-related deaths have increased more than 10-fold (Ruhm,
2019; Winkelman et al., 2018a). In 2018, the overdose death rate for
psychostimulants with abuse potential, such as methamphetamine,
surpassed the rate for prescription opioids (Hedegaard et al., 2020).
While opioid-specific morbidity has received substantial attention and
funding, use of both opioids and methamphetamine is a growing public
health challenge. An analysis of heroin treatment admissions between
2008 and 2017 found a 490 % increase in patients also reporting me-
thamphetamine use (Jones et al., 2019). Recent estimates suggest half
of psychostimulant deaths involve an opioid, while opioid deaths

involving methamphetamine increased 15 % between 2017 and 2018
(Gladden et al., 2019; Ihongbe and Masho, 2016; Kariisa et al., 2019;
Lancet, 2018; Palamar et al., 2018; Wu et al., 2007). Despite the rapid
resurgence of methamphetamine after a period of decline following its
peak in the mid-2000s, efforts to characterize the population that uses
methamphetamine, and their health needs, have been limited (Enos,
2019).

The opioid crisis, characterized by a triple wave of increasing
morbidity and mortality related to prescription opioids, heroin, and
synthetic opioids, has spurred a large and diverse public health re-
sponse to curb overdose deaths, infectious complications, and asso-
ciated comorbidities. For example, the National Institutes of Health
launched the Helping to End Addiction Long-term (HEAL) initiative to
accelerate addiction treatment and pain management research and
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practice (National Institutes of Health, 2018). Jurisdictions have tried
to reduce the spread of infectious disease and rates of overdose by in-
creasing access to medications for opioid use disorder (OUD) and harm
reduction programs such as naloxone distribution and syringe ex-
changes (Aspinall et al., 2014; Centers for Disease Control and
Prevention, 2019; Kral and Davidson, 2017; Ma et al., 2019). The
opioid epidemic has also increased attention on social determinants of
health, such as housing instability, and co-occurring mental health
which increase opioid-related morbidity (Al-Tayyib et al., 2017; Edlund
et al., 2015; Fazel et al., 2014; Lankenau et al., 2015; Mackesy-Amiti
et al., 2015). For example, medications for OUD have been integrated
into existing outpatient mental health treatment programs to address
both mental health and OUD (Wishner et al., 2018). While infra-
structure to address the opioid crisis has increased, it is unclear whether
these tools will translate to populations who use methamphetamine
alone or use both opioids and methamphetamine. A deeper under-
standing of the similarities and differences between people who use
opioids, methamphetamine, or both could help inform whether ap-
proaches to the opioid crisis can be adapted to address rising rates of
methamphetamine use.

To address important gaps in our understanding of the evolving
opioid crisis, we examined US data from 2015 to 2018 and compared
sociodemographic characteristics, patterns of substance use, and health
profiles among individuals who used opioids, methamphetamine, or
both. We hypothesized that people who reported use of both opioids
and methamphetamine or use of methamphetamine alone would have
more complex substance use patterns and higher risk health profiles
than the those who used opioids alone.

2. Methods

2.1. Participants and data source

The National Survey on Drug Use and Health (NSDUH) is a na-
tionally representative annual survey of the U.S. civilian, non-in-
stitutionalized population 12 years and older (Center for Behavioral
Health Statistics and Quality, 2019a). It provides information on the use
of alcohol, tobacco, and illicit substances in addition to demographic
information, mental health, and other measures of individual health. In
2015, the questionnaire underwent a partial redesign to better capture
rates of prescription and illicit substance use. As a result, earlier years of
substance use data could not be pooled with results from 2015 and after
(Center for Behavioral Health Statistics and Quality, 2016). For this
analysis we pooled responses from 2015 to 2018 for the non-elderly,
adult population aged 18–64, since fewer than 4 % of all adults who
reported drug use were 65 or older.

The NSDUH selects respondents using stratification and five stages
of sample selection. Interviews are conducted in person using computer
assisted instruction and audio computer assisted self-interview for
sensitive topics to ensure anonymity of responses. Participants are
given $30 for their time completing the interview. The weighted
screening response and weighted interview response rates during our
study period ranged from 49 to 80% and 67–70 %, respectively.

2.2. Methamphetamine and opioid use

To compare characteristics of people who use opioids and/or me-
thamphetamine, we categorized respondents into 3 mutually exclusive
groups: opioid use without methamphetamine use (referred to as opioid
use alone), methamphetamine use without opioid use (referred to as
methamphetamine use alone), and use of both opioids and metham-
phetamine. Because there are differences between those with infrequent
and more frequent opioid use, we defined opioid use as four or more
instances of prescription opioid misuse in the past month (i.e. weekly
use) or any past year heroin use, but no methamphetamine use (Jones,
2012; Jones and McCance-Katz, 2019; Schepis et al., 2020).

Methamphetamine use was defined as any past year methamphetamine
use, but no opioid use. Use of both opioids and methamphetamine was
defined as four or more instances of prescription opioid misuse in the
past month (i.e. weekly use) or any past year heroin use and me-
thamphetamine use in the past year. As the NSDUH relies on self-re-
ported drug use, our analysis does not capture those who were un-
knowingly exposed to opioids or methamphetamine (e.g.,
methamphetamine contaminated with fentanyl).

2.3. Substance use characteristics

We analyzed several substance use characteristics. We assessed
other illicit drug use with a binary indicator that included any past year
cocaine, hallucinogen, inhalant, prescription stimulant, sedative, or
tranquilizer use. We also assessed any past year needle use. We esti-
mated cigarette use or marijuana use in the past month. Alcohol abuse
or dependence was determined using Diagnostic and Statistical Manual
of Mental Disorders IV criteria. Past year treatment was recorded if
respondents reported any treatment or counseling related to drug use.

2.4. Health characteristics

We analyzed health characteristics among people who used opioids,
methamphetamine, or both. Respondents reported whether they had
ever been told by a doctor or health care professional that they had a
heart condition, high blood pressure, diabetes, asthma, chronic bron-
chitis or chronic obstructive pulmonary disease (COPD), kidney disease,
hepatitis B or C, human immunodeficiency virus or acquired immune
deficiency syndrome (HIV/AIDS), or cancer (excluding non-melanoma
skin cancer). We included a diagnosis of asthma only if a respondent
reported currently having asthma. A sexually transmitted infection
(STI) was recorded if respondents recalled having any STI such as
chlamydia, gonorrhea, herpes, or syphilis in the past year. Aggregations
of reported health outcomes were also compared between groups.
These included any infectious disease (HIV/AIDS, hepatitis B or C, and/
or past year STI diagnosis), any respiratory disease (COPD and/or
current asthma), any cardiovascular disease (any heart condition and/
or high blood pressure), and the number of chronic conditions (hy-
pertension, heart condition, diabetes, cancer, hepatitis B or C, kidney
disease, COPD, HIV/AIDS, or asthma).

A disability was reported if a respondent stated having difficulty
seeing, hearing, concentrating, walking or climbing, dressing or
bathing, or doing errands alone. Questions related to disability con-
formed to the 6-item standard recommended by the U.S. Department of
Health and Human Services (Department of Health and Human
Services, 2015).

Severe mental illness (SMI) was estimated using a predictive model
validated by the Substance Abuse and Mental Health Services
Administration. The model takes into account measures from the K6
Psychological Distress Scale, World Health Organization Disability
Assessment Scale, past year suicidal ideation, past year major depres-
sive disorder, and age (Center for Behavioral Health Statistics and
Quality, 2019a).

An individual was determined to be uninsured if they were not
covered by private insurance, Medicare, Medicaid/Children’s Health
Insurance Program, Veterans Affairs/Military insurance, or other health
insurance.

2.5. Sociodemographic variables

The sociodemographic variables we used in this analysis included
age, gender, race/ethnicity, income, education level, rural or urban
residence, and housing instability. Rural residence was defined as living
in a non-metro county based on the 2013 rural/urban continuum codes.
Although there is no consistent definition of housing instability in the
literature, the number of past moves is one of the most frequently used
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indicators in extant literature (Frederick et al., 2014). We defined
housing instability as having moved 3 or more times in the past year.
We controlled for these characteristics in adjusted models.

2.6. Statistical analysis

First, we estimated the annual prevalence from 2015 to 2018 for each of
our primary groups of interest using weighted frequencies: those who used
opioids alone, methamphetamine alone, or both opioids and methamphe-
tamine. We tested the significance of annual changes in drug use prevalence
using a linear regression model. We then compared the weighted fre-
quencies of sociodemographic characteristics across the three groups of
interest.

Next, detailed substance use characteristics were compared between
groups. We estimated drug use characteristics including other illicit drug
use, prevalence of needle use, substance use disorders, and whether
someone received treatment with multiple logistic regression models.

We also estimated each health characteristic using multiple logistic re-
gression adjusting for sociodemographic variables including age, gender,
race/ethnicity, income, education level, and housing instability. The
number of chronic conditions per person was calculated using Poisson re-
gression adjusting for the same sociodemographic variables.

As a sensitivity analysis we conducted all analyses among the entire
adult population aged 18 and older, including individuals aged 65 and
older. In addition, after analyzing our prespecified analyses, we conducted
an additional post-hoc analysis to compare people who used methamphe-
tamine but not heroin with people who reported heroin use but not me-
thamphetamine use in the past year; heroin use generally carries more
health risks than prescription opioid use. In this post-hoc analysis, we also
examined the age of first use of heroin or methamphetamine.

All analyses incorporated primary sampling unit, strata, and weight
variables to account for the complex survey design of the NSDUH. We
followed SAMHSA’s suppression criteria (Center for Behavioral Health
Statistics and Quality, 2019b). We used Stata 15.1 for all data man-
agement and analyses. This study was determined to not be human
subjects research per the Hennepin Healthcare Research Institute’s
Policy on using publicly available, deidentified data.

3. Results

3.1. Prevalence and trends in use of opioids, methamphetamine, or both

Our unweighted sample consisted of 156,870 individuals from 2015

to 2018; 1511 reported use of opioids alone, 1081 reported use of
methamphetamine alone, and 397 reported use of both opioids and
methamphetamine. This represented annualized weighted totals of
1,713,000 (95 % CI 1,573,000–1,852,000) individuals who reported
opioid use alone, 1,205,000 (95 % CI, 1,105,000–1,304,000) who re-
ported methamphetamine use alone, and 389,000 (95 % CI,
337,000–441,000) who reported use of both opioids and methamphe-
tamine in the past year.

Between 2015 and 2018 the weighted total of individuals who used
opioids alone in the past year decreased from 1,846,000 (95 % CI,
1,640,000–2,052,000) to 1,400,000 (95 % CI, 1,114,000–1,687,000).
In 2015, 1,247,000 (95 % CI, 1,052,000–1,442,000) people reported
methamphetamine use alone, and 321,000 (95 % CI, 229,000–413,000)
people reported both opioid and methamphetamine use. In 2018,
1,403,000 (95 % CI, 1,147,000–1,659,000) people reported metham-
phetamine use alone, and 422,000 (95 % CI, 321,000–523,000) people
reported both opioid and methamphetamine use (Fig. 1). Using a linear
regression, the decrease in opioid use was statistically significant (p =
0.003), while changes in use of methamphetamine alone and use of
both opioids and methamphetamine were not statistically significant.

3.2. Sociodemographic characteristics of the study population

Compared to people who used opioids alone, people who reported
methamphetamine use alone or both opioid and methamphetamine use
were more likely to live in rural areas, be unstably housed, and fall
below the federal poverty line (Table 1). Compared to individuals who
used opioids alone, people who reported methamphetamine use alone
were less likely to have a high school education or higher and those
who reported use of both opioids and methamphetamine were sig-
nificantly more likely to be white.

3.3. Substance use characteristics among people who use opioids,
methamphetamine, or both

People who used both opioids and methamphetamine had the most
complex patterns of substance use across a range of characteristics
(Table 2). Individuals reporting use of both opioids and methamphe-
tamine were more than twice as likely to report injection needle use
(46.2 % [95 % CI, 38.5–53.9]), compared with individuals who used
opioids alone (19.9 % [95 % CI, 17.7–22.1]). Of individuals who re-
ported use of both opioids and methamphetamine, 87.7 % (95 % CI,
82.8–92.6) used at least one additional illicit substance in the past year,

Fig. 1. Trends in use of opioids, methamphetamine, or both – United States, 2015–2018.
Opioid use is defined as any past year heroin use or misusing prescription pain relievers 4 or more times in the past month. Methamphetamine use is defined as any
past year methamphetamine use.
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more than 10 percentage points higher than groups who reported
opioid or methamphetamine use alone. Among those who reported
opioid use alone or use of both opioids and methamphetamine, 35.4 %
(95 % CI, 32.1–38.6) and 68.3 % (95 % CI, 61.0–75.6), respectively,
reported past year heroin use. In annualized weighted totals, 871,000
(95 % CI, 782,000–960,000) people reported any past year heroin use.
Among individuals who reported past year heroin use, 31.6 % reported
use with methamphetamine (Weighted N: 276,000 [95 % CI,
231,000–320,000]). People who reported use of both opioids and me-
thamphetamine were more likely to report past month cigarette use.
Those who reported methamphetamine use alone or both opioid and
methamphetamine use were more likely to report past month mar-
ijuana use compared with those who used opioids alone.

3.4. Health characteristics among people who use opioids,
methamphetamine, or both

Individuals who used both opioids and methamphetamine were
significantly more likely to have been diagnosed with an infectious
disease including hepatitis B or C or an STI compared with those who
used opioids alone (Table 3). HIV/AIDS rates were six times higher
among individuals who reported methamphetamine use alone, com-
pared with those who used opioids alone.

Rates of respiratory disease (i.e., COPD and/or Asthma) were higher
among individuals who used methamphetamine alone or both opioids
and methamphetamine at 16.7 % (95 % CI, 13.8–19.6) and 17.8 % (95
% CI, 11.9–23.7) respectively, compared to individuals who used
opioids alone at 11.6 % (95 % CI, 9.4–13.8). There were no statistical

Table 1
Sociodemographic characteristics of study population by drug use category – United States.2015–2018.

Characteristic Weighted % (95 % CI)

Opioid use (N = 1511) Methamphetamine use (N = 1081) Opioid and Methamphetamine use (N = 397)

Weighted percentage 51.8 (49.2–54.4) 36.4 (34.3–38.6) 11.8 (10.2–13.5)
Male 59.8 (56.4–63.1) 62.4 (58.7–66.0) 63.7 (56.2–70.7)
Race/ethnicity

White 70.1 (66.2–73.6) 68.8 (64.5–72.9) 83.9 (77.7–88.6)
African American 12.8 (10.1–16.1) 5.2 (3.7–7.4) 2.3 (0.7–6.8)
Hispanic 12.9 (10.4–16.0) 18.2 (15.1–21.8) 8.7 (5.3–13.9)
Other 4.2 (3.1–5.6) 7.7 (5.8–10.3) 5.1 (3.2–8.0)

Age (years)
18-25 19.4 (17.4–21.4) 18.8 (16.5–21.4) 24.0 (18.9–29.9)
26-34 28.1 (25.6–30.6) 25.9 (22.6–29.4) 30.7 (24.9–37.2)
35-49 26.3 (23.3–29.5) 33.5 (30.2–36.9) 27.0 (20.7–34.2)
50-64 26.3 (22.2–30.9) 21.9 (18.2–26.0) 18.3 (12.0–26.9)

Incomea

< 100 % FPL 24.3 (21.3–27.7) 33.2 (29.8–36.7) 35.6 (28.8–42.9)
100-200 % FPL 23.7 (21.0–26.7) 26.9 (23.9–30.2) 31.4 (25.1–38.4)
> 200 % FPL 51.9 (48.0–55.8) 39.9 (36.5–43.3) 33.0 (26.5–40.2)

Education level
Less than HS 16.2 (13.7–19.0) 25.8 (22.3–29.7) 19.5 (14.2–26.1)
HS 32.9 (29.1–37.0) 33.2 (29.1–37.6) 38.0 (31.1–45.5)
Some College 36.9 (34.0–39.9) 32.8 (28.5–37.4) 33.0 (27.0–39.7)

College Grad 14.0 (11.2–17.4) 8.2 (5.8–11.3) 9.5 (5.5–15.9)
Rural residence 14.4 (12.2–16.8) 21.4 (18.0–25.1) 21.4 (16.5–27.3)
Unstably housedb 7.6 (6.0–9.5) 11.7 (9.4–14.5) 15.5 (11.2–21.0)

Opioid use is defined as any past year heroin use or misusing prescription pain relievers 4 or more times in the past month. Methamphetamine use is defined as any
past year methamphetamine use.

a FPL = federal poverty level.
b 3 or more moves in the past year.

Table 2
Substance use characteristics by drug use category – United States.2015–2018.

Characteristic Weighted % (95 % CI)

Opioid use (N = 1511) Methamphetamine use (N = 1081) Opioid and Methamphetamine use (N = 397)

Past year heroin use 35.4 (32.1–38.6) NA 68.3 (61.0–75.6)a

Past year injection needle use 19.9 (17.7–22.1) 16.0 (13.0–19.1)c 46.2 (38.5–53.9)a,d

Past year other illicit drug usee 75.9 (73.6–78.3) 71.6 (68.9–74.4)c 87.7 (82.8–92.6)a,d

Alcohol abuse or dependence 23.0 (19.9–26.0) 25.5 (21.6–29.4) 31.2 (25.5–37.0)b

Past month cigarette use 68.9 (65.0–72.9) 73.6 (70.0–77.1) 81.1 (73.7–88.6)b

Past month marijuana use 44.6 (40.8–48.4) 50.8 (46.3–55.2)c 55.9 (48.1–63.7)c

Past year treatment for illicit drug use 17.1 (14.6–19.7) 13.1 (10.4–15.7)c 27.8 (22.3–33.2)a,d

NA = not applicable.
All estimates are adjusted for age, sex, income, education rural vs. urban residence, race/ethnicity, and housing instability in the past year.
Opioid use is defined as any past year heroin use or misusing prescription pain relievers 4 or more times in the past month. Methamphetamine use is defined as any
past year methamphetamine use.

a P≤.0.001 compared to “Opioid use”.
b P≤.0.01 compared to “Opioid use”.
c P≤.0.05 compared to “Opioid use”.
d P≤.0.001 compared to “Methamphetamine use”.
e Other illicit drugs include cocaine, hallucinogens, inhalants, prescription stimulants, sedatives, or tranquilizers but does not include marijuana.

R.D. Shearer, et al. Drug and Alcohol Dependence 214 (2020) 108162

4



differences in diabetes, kidney disease, or cancer rates between those
who reported opioid use alone and those who reported methampheta-
mine use alone or those who reported both opioid and methampheta-
mine use. People who used both opioids and methamphetamine had a
higher number of chronic conditions (hypertension, heart condition,
diabetes, cancer, hepatitis B or C, kidney disease, COPD, HIV/AIDS, or
asthma) at 75.2 per 100 people (95 % CI 61.5–89.0) compared to those
who used opioids alone at 55.1 per 100 people (95 % CI 47.7–62.4).

Rates of disability were high for all use groups ranging from 37.7 %
(95 % CI, 34.0–41.4) to 42.1 % (95 % CI, 35.4–48.7) for individuals
reporting opioid use alone or use of both opioids and methampheta-
mine, respectively. Rates of SMI were 32.1 % (95 % CI, 25.0–39.1) for
individuals who used both opioids and methamphetamine, which was
55 % more common compared to individuals who reported opioid use
alone (Table 3).

Individuals who reported past year methamphetamine use alone
had similar health profiles to those who reported past year heroin use
alone (Appendix Table A1). However, rates of hepatitis B or C were
higher among those reporting heroin use alone (14.7 % [95 % CI,
10.4–19.1]) compared with methamphetamine use alone (7.5 % [95 %
CI, 4.7–10.4]). Individuals who used both heroin and methampheta-
mine in the past year were approximately 50 % more likely to have a
severe mental illness compared to those using either substance alone.

We also conducted a sensitivity analysis using all adults and our original
specification for opioid use of four or more instances of prescription opioid
misuse in the past month (i.e. weekly use) or any past year heroin use.
Results did not substantively change when we added elderly adults to our
sample of non-elderly adults (Appendix Tables A2 and A3).

4. Discussion

Among a nationally representative sample of non-elderly US adults,
individuals who reported methamphetamine use alone or reported both
opioid and methamphetamine use were more likely to live in rural
areas, have lower incomes, and be unstably housed compared to

individuals who used opioids alone. Compared to individuals who used
opioids alone, those who used methamphetamine alone were 6 times
more likely to have HIV/AIDS and those who used both opioids and
methamphetamine were almost 2 times more likely to have hepatitis B
or C. SMI was particularly high among those who used both opioids and
methamphetamine. These findings suggest that the public health re-
sponse to the fourth wave of the opioid crisis, characterized by in-
creasing morbidity and mortality due to use of both opioids and psy-
chostimulants, will require treatment models that can reach a
geographically diverse group of individuals with health and social
needs that are more complex than in earlier waves of the crisis.

Injection needle use and other illicit drug use was higher among
individuals who used both opioids and methamphetamine compared to
those who used either substance alone, and may contribute to the un-
ique health profiles we identified, including high rates of viral hepatitis.
The rate of injection needle use was 132 % higher among those who
used both opioids and methamphetamine compared to individuals who
reported opioid use alone. Additionally, 68 % of individuals who use
both opioids and methamphetamine reported past year heroin use. This
finding adds to recent treatment admission data that highlighted rising
rates of methamphetamine use among people who used heroin, and
rising rates of methamphetamine injection (Jones et al., 2020, 2019).

In addition to viral hepatitis, individuals who used any methampheta-
mine were at the highest risk of having been diagnosed with a STI or HIV/
AIDS, consistent with prior literature that methamphetamine is associated
with higher levels of risky sexual behavior (Hittner, 2016; Kidd, 2019).
Elevated rates of HIV-related risk behaviors suggest evidence-based harm
reduction strategies, like syringe exchange programs or supervised injection
facilities, which have been employed in some jurisdictions to combat the
opioid crisis, will continue to be critical tools in an era of rising metham-
phetamine use (Wodak and McLeod, 2008). Unlike medication for OUD,
there is no effective pharmacologic treatment for methamphetamine use
disorder. Although there are behavioral treatments available for metham-
phetamine use disorder, they are less efficacious than medication available
for OUD (Phillips et al., 2014). This highlights the importance of prevention

Table 3
Health characteristics by drug use category – United States, 2015–2018.

Characteristic Weighted % (95 % CI)

Opioid use (N = 1511) Methamphetamine use (N = 1081) Opioid and Methamphetamine use (N = 397)

Fair/poor health 28.4 (24.6–32.1) 25.7 (22.1–29.4) 32.3 (25.1–39.4)
Any infectious disease 12.0 (10.0–14.0) 15.9 (12.0–19.9) 21.8 (16.7–27.0)a,e

STI (past year) 6.2 (4.8–7.6) 9.1(6.6–11.6)c 9.6 (5.8–13.4)c

HIV/AIDS 0.6 (0.0–1.1) 3.5 (1.5–5.5)b 1.0 (-0.5-2.4)
Hepatitis B or C 6.7 (4.9–8.5) 6.9 (3.9–9.9) 12.2 (8.8–15.6)b,e

Any respiratory disease 11.6 (9.4–13.8) 16.7 (13.8–19.6)b 17.8 (11.9–23.7)c

Asthma 7.4 (5.9–8.9) 8.3 (6.7–10.0) 7.2 (3.6–10.8)
COPD 6.3 (4.6–7.9) 10.4 (7.6–13.1)b 12.9 (7.5–18.2)b

Any cardiovascular disease 19.5 (15.8–23.1) 17.3 (13.7–20.9) 25.2 (18.5–32.0)e

Heart condition 8.0 (5.6–10.3) 7.6 (5.6–9.6) 11.5 (5.7–17.3)
High blood pressure 14.8 (11.4–18.2) 12.6 (9.2–15.9) 20.7 (14.4–27.0)d

Diabetes 8.2 (6.1–10.2) 7.0 (4.8–9.2) 5.7 (1.8–9.6)
Kidney disease 0.9 (0.3–1.5) 2.0 (0.7–3.2) *
Cancer 2.4 (1.4–3.3) 3.7 (1.5–5.8) 3.5 (1.1–5.9)
Chronic Conditions per 100 individuals 55.1 (47.7–62.4) 62.5 (54.9–70.0) 75.2 (61.5–89.0)b

Any disability 37.7 (34.0–41.4) 40.0 (35.6–44.3) 42.1 (35.4–48.7)
Severe mental illness 20.7 (17.3–24.0) 22.8 (17.8–27.8) 32.1 (25.0–39.1)b

Uninsured 20.6 (17.9–23.3) 22.6 (19.3–25.9) 24.9 (18.0–31.9)

All estimates are adjusted for age, sex, income, education, rural vs. urban residence, race/ethnicity, and housing instability in the past year.
Opioid use is defined as any past year heroin use or misusing prescription pain relievers 4 or more times in the past month. Methamphetamine use is defined as any
past year methamphetamine use.

a P≤.0.001 compared to “Opioid use”.
b P≤.0.01 compared to “Opioid use”.
c P≤.0.05 compared to “Opioid use”.
d P≤.0.01 compared to “Methamphetamine use”.
e P≤.0.05 compared to “Methamphetamine use”.
* Estimate did not pass the NSDUH suppression requirements.
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and harm reduction strategies in preventing the downstream health effects
associated with methamphetamine use.

Thirty-two percent of individuals who reported use of both opioids and
methamphetamine had a SMI, which was 55 % more than individuals who
reported opioid use alone and 10 times higher compared with the general
population (Winkelman et al., 2018b). Although previous work has de-
monstrated high levels of mental illness among individuals who use opioids
or methamphetamine, our study quantifies rates of SMI among a nationally
representative sample of people who use both opioids and methampheta-
mine and finds that rates of SMI are sharply higher in this population. To
our knowledge, disability has not previously been measured among a cohort
of people who use methamphetamine. We found high rates of disability
across all drug use groups, ranging from 38 % to 42 %. Together, these
findings suggest that in addition to a focus on harm reduction, the co-lo-
calization of mental health treatment with substance use treatment should
be prioritized to reach a population with higher levels of disability than in
previous waves of the opioid crisis.

This study has several limitations. First, questions related to opioid and
methamphetamine use in the NSDUH were expanded in 2015, which pre-
cluded us from analyzing trends in the change of opioid and methamphe-
tamine use prior to 2015. In addition, the cross-sectional design of the
NSDUH precluded analysis of drug use initiation in relation to timing of
health condition diagnosis. The self-reported responses in the NSDUH could
potentially bias our results to the null if participants were unwilling to share
or could not remember accurate drug use and health information. The
NSDUH survey design addresses this by using Audio Computer Assisted Self-
Interview Software to gather responses to sensitive questions. Finally, the
NSDUH does not survey individuals who are homeless and unsheltered or
those who are currently incarcerated. Because opioid and methampheta-
mine use is high among these populations, our estimates should be con-
sidered conservative estimates of the total burden of methamphetamine and

opioid use across the United States.

5. Conclusion

Methamphetamine use alone or methamphetamine use with opioids
was associated with higher levels of social disadvantage and more complex
health profiles compared with opioid use alone. High levels of viral hepatitis
among individuals who use methamphetamine suggest that harm reduction
strategies, like syringe exchange programs and supervised injection sites,
may help stem the high rates of infectious disease. As the opioid crisis enters
a phase of rising methamphetamine use, health care services that accom-
modate individuals with high levels of mental illness and disability and are
coordinated with substance use treatment services will be critical to meet
the needs of an increasingly complex population.
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Appendix A

.

Table A1
Health characteristics by past drug use category – United States, 2015–2018.

Characteristic Weighted % (95 % CI)

Heroin use (N = 577) Methamphetamine use (N = 1196) Heroin and Methamphetamine use (N = 282)

Weighted N 595,000 (509,000–681,218) 1,318,000 (1,209,000–1,427,000) 276,000 (231,000–320,000)
Age of first heroin use 25.9 (24.9–27.0) NA 26.4 (24.9–28.9)
Age of first methamphetamine use NA 23.1 (22.4–23.9) 24.1 (22.5–25.6)
Fair/poor health 27.5 (21.5–33.5) 27.6 (24.1–31.1) 29.0 (20.2–37.8)
Any infectious disease 19.0 (14.3–23.7) 16.5 (13.0–20.1) 21.5 (15.5–27.5)

STI (past year) 6.0 (3.7–8.3) 8.9 (6.7–11.1) 8.2 (4.1–12.2)
HIV/AIDS 1.1 (-0.2–2.5) 3.5 (1.6–5.4) *
Hepatitis B or C 14.7 (10.4–19.1) 7.5 (4.7–10.4)a 14.2 (9.4–19.0)c

Any respiratory disease 12.7 (7.8–17.7) 15.9 (13.3–18.5) 18.2 (11.5–25.0)
Asthma 6.0 (2.9–9.0) 8.2 (6.6–9.8) 7.3 (2.9–11.7)
COPD 9.7 (5.0–14.4) 10.1 (7.6–12.5) 12.5 (6.6–18.4)

Any cardiovascular disease 13.2 (8.5–17.9) 16.8 (13.6–19.9) 23.4 (15.8–31.0)c

Heart condition 5.8 (2.5–9.2) 7.7 (5.9–9.6) 11.9 (5.0–18.8)
High blood pressure 9.8 (5.3–14.2) 12.2 (9.3–15.1) 17.9 (10.4–25.4)b

Diabetes 5.8 (2.8–8.9) 6.4 (4.6–8.1) 6.1 (1.3–10.9)
Kidney disease 0.7 (-0.2-1.6) 1.9 (0.7–3.1) 0.7 (0.0–1.4)
Cancer 1.9 (0.5–3.4) 3.8 (2.0–5.7) 1.7 (-0.1–3.6)
Chronic Conditions per 100 individuals 53.8 (42.0–65.6) 61.6 (54.5–68.6) 72.0 (56.9–87.1)
Any disability 36.5 (31.2–41.9) 40.6 (36.3–44.8) 40.5 (32.1–48.9)
Severe mental illness 21.2 (15.7–26.6) 22.8 (18.4–27.3) 33.5 (24.9–42.1)b,c

Uninsured 20.0 (15.6–24.4) 24.5 (20.9–28.0) 26.5 (17.3–35.7)

All estimates are adjusted for age, sex, income, education, rural vs. urban residence, race/ethnicity, and housing instability in the past year.
Heroin use is defined as any past year heroin use. Methamphetamine use is defined as any past year methamphetamine use.

a P≤.0.01 compared to “Heroin use”.
b P≤.0.05 compared to “Heroin use”.
c P≤.0.05 compared to “Methamphetamine use”.
* Estimate did not pass NSDUH suppression requirements.
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Table A2
Sociodemographic characteristics of all adults aged 18 and older, by drug use category – United States.2015–2018.

Characteristic Weighted
% (95 %
CI)
Opioid use (N = 1534) Methamphetamine use (N = 1089) Opioid and

Methamphetamine
use (N = 398)

Weighted
percentage

52.5 (49.9–55.1) 36.1 (34.0–38.3) 11.4 (9.9–13.2)

Male 60.2 (56.3–63.5) 63.0 (59.3–66.6) 63.8 (56.3–70.8)
Race/ethnicity

White 70.5 (66.6–74.1) 69.0 (64.9–72.8) 84.0 (77.8–88.7)
African

American
12.7 (10.1–15.9) 5.1 (3.6–7.3) 2.3 (0.7–6.8)

Hispanic 12.8 (10.3–15.9) 18.4 (15.1–22.1) 8.7 (5.3–13.9)
Other 4.0 (3.0–5.4) 7.5 (5.6–10.0) 5.1 (3.2–8.0)

Age (years)
18-25 18.5 (16.6–20.4) 18.3 (16.1–20.8) 23.9 (18.9–29.8)
26-34 26.8 (24.5–29.2) 25.2 (22.0–28.7) 30.6 (24.8–37.1)
35-49 25.1 (22.2–28.3) 32.6 (29.3–36.1) 26.9 (20.6–34.2)
50-64 25.1 (21.1–29.6) 21.3 (17.7–25.4) 18.2 (12.0–26.8)
65+ 4.6 (2.9–7.1) 2.5 (1.0–6.2) 0.3 (0.0–2.3)

Incomea

< 100 %
FPL

23.3 (20.4–26.5) 33.0 (29.6–36.7) 35.5 (28.7–42.8)

100-200 %
FPL

24.0 (21.2–27.0) 26.3 (23.3–29.6) 31.6 (25.2–38.8)

> 200 %
FPL

52.7 (48.8–56.6) 40.6 (37.1–44.2) 32.9 (26.4–40.1)

Education level
Less than HS 16.5 (13.8–19.5) 25.8 (21.9–30.1) 19.4 (14.1–26.0)
HS 31.6 (27.9–35.6) 33.5 (29.5–37.7) 38.2 (31.3–45.6)
Some

College
36.7 (33.6–39.9) 32.3 (28.2–36.6) 32.9 (26.8–39.6)

College Grad 15.2 (12.3–18.7) 8.4 (6.0–11.6) 9.5 (5.5–15.8)
Rural residence 14.3 (12.2–16.6) 20.8 (17.5–24.5) 21.3 (16.4–27.2)
Unstably

housedb
7.6 (5.9–9.6) 11.4 (9.2–14.1) 15.5 (11.2–21.0)

Opioid use is defined as any past year heroin use or misusing prescription pain relievers 4 or more times in the past month. Methamphetamine use is defined as any
past year methamphetamine use.

a FPL = federal poverty level.
b 3 or more moves in the past year.

Table A3
Health characteristics of all adults aged 18 and older, by drug use category – United States, 2015–2018.

Characteristic Weighted % (95 % CI)

Opioid use (N = 1534) Methamphetamine use (N = 1089) Opioid and Methamphetamine use (N = 398)

Fair/poor health 29.4 (25.5–33.3) 26.3 (22.3–30.2) 32.6 (25.4–39.8)
Any infectious disease 11.9 (9.8–14.0) 17.5 (13.4–21.7)c 22.9 (17.4–28.4)a

STI (past year) 6.3 (5.0–7.7) 8.9 (6.5–11.4)c 9.6 (5.8–13.4)c

HIV/AIDS 0.5 (0.0–1.0) 4.1 (1.7–6.5)b 1.1 (-0.5-2.6)c

Hepatitis B or C 6.4 (4.6–8.1) 8.5 (5.4–11.6) 13.3 (9.5–17.3)a,d

Any respiratory disease 11.8 (9.7–13.8) 16.5 (13.6–19.4)b 17.9 (12.1–23.7)c

Asthma 7.3 (5.8–8.7) 8.1 (6.5–9.7) 7.3 (3.8–10.9)
COPD 6.5 (5.0–8.0) 10.3 (7.8–12.9)b 12.8 (7.5–18.1)b

Any cardiovascular disease 20.6 (16.9–24.2) 19.4 (15.5–23.4) 27.0 (20.3–33.8)d

Heart condition 8.6 (6.2–11.0) 9.3 (6.6–12.1) 12.7 (6.3–19.2)
High blood pressure 15.2 (12.0–18.4) 14.2 (10.4–18.0) 22.1 (16.0–28.2)c,d

Diabetes 8.5 (6.5–10.6) 8.2 (5.2–11.1) 5.9 (1.7–10.2)
Kidney disease 1.2 (0.5–1.9) 2.5 (0.8–4.2) 0.6 (0.0–1.1)d

Cancer 2.5 (1.6–3.4) 4.3 (1.7–6.8) 4.2 (1.5–6.9)
Chronic Conditions per 100 individuals 56.6 (49.7–63.5) 70.1 (59.9–80.3)c 81.0 (64.6–97.3)b

Any disability 38.6 (34.9–42.4) 39.8 (35.5–44.1) 42.1 (35.5–48.7)
Severe mental illness 20.3 (17.0–23.5) 22.5 (17.6–27.5) 31.6 (24.7–38.4)b

Uninsured 20.6 (17.9–23.3) 22.6 (19.3–25.9) 24.9 (18.0–31.9)

All estimates are adjusted for age, sex, income, education, rural vs. urban residence, race/ethnicity, and housing instability in the past year.
Opioid use is defined as any past year heroin use or misusing prescription pain relievers 4 or more times in the past month. Methamphetamine use is defined as any
past year methamphetamine use.

a P≤.0.001 compared to “Opioid use”.
b P≤.0.01 compared to “Opioid use”.
c P≤.0.05 compared to “Opioid use”.
d P≤.0.05 compared to “Methamphetamine use”.
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