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IMPORTANCE Mortality associated with methamphetamine use has increased markedly in the
US. Understanding patterns of methamphetamine use may help inform related prevention
and treatment.

OBJECTIVE To assess the national trends in and correlates of past-year methamphetamine
use, methamphetamine use disorder (MUD), injection, frequent use, and associated
overdose mortality from 2015 to 2019.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional study analyzed methamphetamine
use, MUD, injection, and frequent use data from participants in the 2015 to 2019 National
Surveys on Drug Use and Health (NSDUH). Mortality data were obtained from the 2015 to
2019 National Vital Statistics System Multiple Cause of Death files.

EXPOSURES Methamphetamine use.

MAIN OUTCOMES AND MEASURES Methamphetamine use, MUD, injection, frequent use, and
overdose deaths.

RESULTS Of 195 711 NSDUH respondents aged 18 to 64 years, 104 408 were women (weighted

percentage, 50.9%), 35 686 were Hispanic individuals (weighted percentage, 18.0%), 25 389

were non-Hispanic Black (hereafter, Black) individuals (weighted percentage, 12.6%), and

114 248 were non-Hispanic White (hereafter, White) individuals (weighted percentage,

60.6%). From 2015 to 2019, overdose deaths involving psychostimulants other than cocaine

(largely methamphetamine) increased 180% (from 5526 to 15 489; P for trend <.001);

methamphetamine use increased 43% (from 1.4 million [95% Cl, 1.2-1.6 million] to 2.0 million

[95% Cl, 1.7-2.3 million]; P for trend = .002); frequent methamphetamine use increased 66%

(from 615 000 [95% Cl, 512 000-717 000] to 1021000 [95% Cl, 860 000-1183 000]; P for

trend = .002); methamphetamine and cocaine use increased 60% (from 402 000 [95% Cl,

306 000-499 000] to 645 000 [95% Cl, 477 000-813 000]; P for trend = .001); and MUD

without injection increased 105% (from 397 000 [95% Cl, 299 000-496 000] to 815 000

[95% Cl, 598 000-1033 000]; P for trend = .006). The prevalence of MUD or injection

surpassed the prevalence of methamphetamine use without MUD or injection in each year from

2017 t0 2019 (60% to 67% Vs 37% to 40%; P for trend =<.001). Adults with MUD or using

injection were more likely to use methamphetamine frequently (52.68%-53.84% vs 32.59%;

adjusted risk ratio, 1.62-1.65; 95% Cl, 1.35-1.94). From 2015 to 2019, the adjusted prevalence of

MUD without injection more than tripled among heterosexual women (from 0.24% to 0.74%;

P <.001) and lesbian or bisexual women (from 0.21% to 0.71%; P < .001) and more than doubled

among heterosexual men (from 0.29% to 0.79%; P < .001) and homosexual or bisexual men

(from 0.29% to 0.80%; P = .007). It increased over 10-fold among Black individuals (from

0.06% to 0.64%; P < .001), nearly tripled among White individuals (from 0.28% to 0.78%;

P <.001), and more than doubled among Hispanic individuals (from 0.39% to 0.82%; P < .001).
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n the US, overdose deaths involving psychostimulants

with abuse potential other than cocaine (ie, largely meth-

amphetamine) increased in the past decade®? more
than doubling from 2.4 to 5.0 per 100 000 population from
2016 to 2019 alone.! Furthermore, based on provisional mor-
tality data, the estimated national number of these psy-
chostimulant-associated overdose deaths increased 46% from
16 011 during November 2018 to October 2019 to 23 352 dur-
ing November 2019 to October 2020.2

By contrast, increases in methamphetamine use have been
less dramatic. Among adults aged 26 years or older, the preva-
lence of past-year methamphetamine use increased 60% from
0.5% (1.1 million people) in 2016 to 0.8% (1.7 million people)
in 2019.% Prevalence of past-year methamphetamine use dis-
order (MUD) increased 33% from 0.3% (539 000 people) in 2016
to 0.4% (904 000 people) in 2019.* Methamphetamine may
serve as an opioid substitute or provide synergistic euphoria
for those who co-use opioids.>® Currently, methamphet-
amine use is increasing among people who misuse opioids”
and those who are admitted for heroin treatment,® whereas
heroin use is increasing among people who are admitted into
primary methamphetamine treatment.® Fifty percent of
psychostimulant-involved overdose deaths also involved opi-
oids in 2017.1°

In addition to increases in lethality associated with higher
consumption of methamphetamine mixed with opioids,”°
itis still unclear how trends in methamphetamine use among
vulnerable populations and specific patterns of methamphet-
amine use (eg, with or without cocaine, frequent use, MUD,
and injection) may be associated with greater risk for over-
dose mortality. Understanding changes in the patterns of
methamphetamine use as functions of age, sex and sexual ori-
entation, and race/ethnicity may help explain the increases
in overdose deaths and inform prevention and treatment
interventions. To address this knowledge gap, we conducted
a cross-sectional study among US adults aged 18 to 64 years,
the population at the highest risk for substance use and over-
dose mortality.?* Specifically, we assessed the national
trends in and risk factors of past-year methamphetamine
use, MUD, injection, frequent use, and associated overdose
mortality.

Methods

Data Sources

We examined data from 195 711 individuals aged 18 to 64 years
who participated in the National Survey on Drug Use and Health
(NSDUH) from 2015 to 2019. These samples provided nation-
ally representative data on methamphetamine use, fre-
quency of use, MUD, and injection among the US civilian,
noninstitutionalized populations aged 12 years or older. The
NSDUH data collection protocol was approved by the US
Office of Management and Budget and the institutional re-
view board at the Research Triangle Institute International. This
cross-sectional study received approval from the RTI Institu-
tional Review Board. Oral informed consent was obtained from
each NSDUH participant.*
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Key Points

Question Are trends in methamphetamine use among
populations with socioeconomic risk factors and comorbidities
associated with increases in overdose mortality?

Findings In this cross-sectional study of 195 711 respondents

to a national survey from 2015 to 2019, methamphetamine use,
frequent use, co-use with cocaine, and methamphetamine use
disorder increased 43% to 105%. Methamphetamine use disorder
without injection doubled overall and increased 10-fold among
Black individuals, and risk factors included lower socioeconomic
status factors, criminal justice involvement, and comorbidities.

Meaning This study found riskier patterns of methamphetamine
use and increased diversity in populations with methamphetamine
use disorder risk (particularly those with socioeconomic risk
factors and comorbidities) during a time of increasing overdose
mortality.

The NSDUH was conducted by interviewers during
in-person visits to households and noninstitutional group
quarters. Additional details about the NSDUH methods
are provided elsewhere.! Audio computer-assisted self-
administered interviewing was used to provide respondents
with a private, confidential way to record answers. For the 2015
to 2019 NSDUH, the annual mean weighted screening re-
sponse rate was 75.3%, and the annual mean weighted inter-
view response rate was 67.3%.

In addition, we examined data from the 2015 to 2019
National Vital Statistics System Multiple Cause of Death files.?
Drug overdose deaths were those assigned an underlying cause
of death with International Statistical Classification of
Diseases and Related Health Problems, Tenth Revision codes
(X40-X44 [unintentional], X60-X64 [suicide], X85 [homi-
cide], and Y10-Y14 [undetermined intent]). Overdose deaths
that involved psychostimulants other than cocaine (largely
methamphetamine) were those with International Statistical
Classification of Diseases and Related Health Problems, Tenth
Revision code T43.6.

Measures

The NSDUH interviewers asked respondents about lifetime
and past-year use of tobacco, alcohol, cannabis, cocaine,
heroin, inhalants, methamphetamine, and hallucinogens as
well as the number of days these substances were used in
the past year. Frequent methamphetamine use was defined
as 100 days or more in the past 12 months. Respondents
were also asked about past-year injection of heroin, cocaine,
and methamphetamine as well as lifetime and past-year mis-
use of prescription opioids, sedatives or tranquilizers, and
stimulants.

Using diagnostic criteria specified in the DSM-IV,*!-13 the
NSDUH estimated the prevalence of specific substance use
disorders (alcohol; cannabis; cocaine; heroin; methamphet-
amine; hallucinogens; and prescription opioids, tranquiliz-
ers or sedatives, and stimulants) in the past year. The NSDUH
also assessed past-year major depressive episodes using the
DSM-IV criteria''* and past-month nicotine dependence
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among cigarette smokers using the Nicotine Dependence Syn-
drome Scale.’® These measures of substance use and use dis-
orders have demonstrated good validity and reliability.'6®

In addition to sociodemographic characteristics (age, sex,
sexual orientation, race and ethnicity, educational attain-
ment, employment status, annual household income, mari-
tal status, health insurance, and metropolitan statistical area),
questions about medical diagnoses from a physician or other
health care professional (lifetime diagnoses: hypertension,
heart disease, diabetes, cancer, chronic obstructive pulmo-
nary disease, asthma, hepatitis B or C virus [HBV or HCV], or
HIV/AIDS; past-year diagnoses: any sexually transmitted in-
fection) were also queried. Respondents were asked about
past-year probation or parole status and the number of resi-
dential moves made in the past year (which is an indicator of
housing instability). Adult respondents were asked about
serious thoughts of suicide, suicide plan, and suicide attempt
in the past year.!® The NSDUH respondents self-identified
racial and ethnic origin (ie, Hispanic, non-Hispanic Asian
[hereafter, Asian], non-Hispanic Black [hereafter, Black], non-
Hispanic Native Hawaiian or Other Pacific Islander [hereaf-
ter, Native Hawaiian or Other Pacific Islander], non-Hispanic
White [hereafter, White], non-Hispanic with more than 1race
or ethnicity) according to the classifications developed by the
US Census Bureau.

Statistical Analysis

All analyses were conducted only for survey data from 2015
to 2019. We could not examine methamphetamine-related
data from previous years because of NSDUH methods changes
that resulted in trend breaks in 2015.

First, we performed descriptive analyses to examine lin-
ear, quadratic, cubic, and quartic trends in psychostimulant-
involved overdose deaths with or without opioids or cocaine;
methamphetamine use overall; methamphetamine use sub-
groups (use without MUD or injection; MUD or injection; MUD
without injection, including symptoms such as compulsive
methamphetamine-seeking behavior, continued use despite
adverse consequences, loss of control over use, and inability
to reduce or stop using?°; comorbid mental disorders?!
and other substance use disorders, all of which may be asso-
ciated with increased risk of death??; injection, which is
associated with unique high health risks such as septic shock
with multiorgan failure, HIV/AIDS, HBV or HCV regardless of
MUD status); and frequent methamphetamine use.

Second, given that previous research has shown the asso-
ciations of methamphetamine use and MUD with socioenvi-
ronmental factors (eg, sociodemographic characteristics,?37°
housing instability,2*2* and criminal justice involvements?*)
and co-occurring conditions (eg, medical conditions,?* men-
tal health status,?! and other substance use”°-21:22), we ap-
plied bivariable and multivariable multinomial logistic regres-
sion models to simultaneously examine correlates (from these
factors) of past-year methamphetamine use without MUD
or injection, MUD without injection, and injection regardless
of MUD.

Third, we applied bivariable and multivariable logistic
regression models to examine correlates of frequent metham-
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phetamine use among persons with past-year methamphet-
amine use.?> Multicollinearity and potential interaction ef-
fects were tested and were not found in final models.

For each analysis, a 2-tailed P < .05 was considered sta-
tistically significant. SUDAAN software, version 11.0.3 (RTI
International) was used for all data analyses to account for the
NSDUH’s complex sample design and sample weights. Data
were analyzed from February 8 to March 8, 2021.

. |
Results

Methamphetamine use, MUD, injection, and frequent use
data from a total of 195 711 NSDUH respondents aged 18 to 64
years were analyzed. Of these individuals, 104 408 were
women (weighted percentage, 50.9%), 91303 were men
(weighted percentage, 49.1%), 35 686 were Hispanic indi-
viduals (weighted percentage, 18.0%), 25 389 were Black in-
dividuals (weighted percentage, 12.6%), and 114 248 were
White individuals (weighted percentage, 60.6%). Psychostimu-
lant-involved overdose death data were examined among
decedents aged 18 to 64 years from the National Vital Statis-
tics System’s Multiple Cause of Death Files.!?

Trends in Psychostimulant-Involved Overdose Deaths
Overdose deaths that involved psychostimulants other than
cocaine (largely methamphetamine) increased substantially
from 2015 to 2019. Overall, the number of overdose deaths
increased 180% (from 5526 to 15 489; P for trend <.001). Spe-
cifically, overdose deaths involving psychostimulants with
opioidsincreased 266% (from 2306 to 8438; P for trend <.001),
psychostimulants with cocaine increased 379% (from 370 to
1772; Pfor trend = .007), psychostimulants without opioids in-
creased 119% (from 3220 to 7051; P for trend <.001), psy-
chostimulants without cocaine increased 166% (from 5156 to
13717; P for trend <.001), and psychostimulants without opi-
oids or cocaine increased 116% (from 3102 to 6698; P for trend
<.001) (Table 1).

Trends in Methamphetamine Use, Co-Use, MUD,
and Injection
The number of persons who reported past-year methamphet-
amine use increased from 2015 to 2019 (Table 1). Overall, we
found a 43% increase (from 1.4 million [95% CI, 1.2-1.6 mil-
lion] to 2.0 million [95% CI, 1.7-2.3 million]; P for trend = .002).
Methamphetamine and opioid co-use showed an upward
trend, but the 2019 estimate was similar to the 2015 to 2018
estimates. Cocaine co-use also increased 60% (from 402 000
[95% CI, 306 000-499 000] to 645000 [95% CI, 477 000-
813 000]; Pfor trend = .001). Methamphetamine use without
opioids increased 61% (from 685000 [95% CI, 534 000-
835000] to 1106 000 [95% CI, 895 000-1317000]; P for
trend = .02), as did methamphetamine use without opioids and
cocaine by 58% (from 527 000 [95% CI, 404 000-651 000] to
833000 [95% CI, 668 000-997 000]; P for trend = .005).
The number of adults with MUD increased 62% (from
672000 [95% CI, 539 000-805 000] to 1091000 [95% CI,
816 000-1365 000]; P for trend = .003), those with MUD with-
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Table 1. Overdose Deaths Involving Psychostimulants Other Than Cocaine and Methamphetamine Use, Use Disorder, Injection, and Frequent Use

Among US Adults Aged 18 to 64 Years

Year P for
Variable 2015 2016 2017 2018 2019 trend?
Overdose deaths involving psychostimulants other than cocaine, No.?
Overall 5526 7301 10029 12203 15489 <.001
With opioids 2306 3345 5114 6269 8438 <.001
Without opioids 3220 3956 4915 5934 7051 <.001
With cocaine 370 690 1116 1433 1772 .007
Without cocaine 5156 6662 8913 10770 13717 <.001
Without opioids or cocaine 3102 3765 4665 5609 6698 <.001

Methamphetamine use, MUD, and methamphetamine injection, No. (95% ClI), thousands©

1612
(1394-1829)¢

741 (578-905)¢
321 (224-418)
549 (417-682)
742 (631-852)

1381
(1193-1568)¢

Any methamphetamine use

MUD
Injection
MUD without injection

Methamphetamine use without
MUD or injection

Methamphetamine use and
opioid misuse

696 (556-836)

Methamphetamine use without 916 (760-1071)

opioid misuse

Methamphetamine use and 402 (306-499)¢

cocaine use

Methamphetamine use without 1210 (1015-1404)

cocaine use

Methamphetamine use without
opioid misuse or cocaine use

766 (622-911)

672 (539-805)¢
388 (277-498)
397 (299-496)¢
596 (460-732)

696 (562-831)
685 (534-835)¢
420 (297-543)¢
961 (810-1112)°

527 (404-651)°

1675
(1446-1903)

965 (799-1132)

1858 (1561-2155) 1971 (1660-2282) .002

1036 (809-1263) 1091 (816-1365)  .003

472 (352-591) 422 (303-541) 365 (257-473) .07¢
647 (502-792) 730 (548-912) 815 (598-1033) .006
556 (428-684)¢ 706 (540-871) 790 (613-968) .01¢

751 (606-896) 881(691-1072) 865 (653-1077) .03

924 (731-1116) 977 (761-1192) 1106 (895-1317) .02

565 (439-691) 656 (500-813) 645 (477-813) .001
1109 (928-1291) 1202(977-1426) 1326 (1100-1552) .054¢
674 (511-837) 708 (533-883) 833 (668-997) .005¢

Frequent (2100 d in past 12 mo) methamphetamine use, No. (95% ClI), thousands®
615 (512-717)¢

Among adults with any 649 (551-747)¢

methamphetamine use

Among adults with methamphetamine
use but without MUD or injection

Among adults with MUD
but without injection

157 (96-219)¢
344 (286-402)

Among adults with injection 148 (97-199)

regardless of MUD

196 (115-276)
203 (144-262)¢

216 (156-276)

716 (584-848)¢ 837 (705-968) 1021 (860-1183)  .002

180 (117-244) 251 (155-347) 327 (235-419) .01
271(190-353)¢ 373 (312-434) 455 (365-544) .02¢
264 (210-318) 213 (144-282) 240 (195-284) .15

Abbreviations: MUD, methamphetamine use disorder; NSDUH, National Survey
on Drug Use and Health.

2 Pvalues were calculated for linear trends (except where noted). Linear,
quadratic, cubic, and quartic trends were tested, and neither a cubic trend nor
a quartic trend was found in the measures used.

b Data source: the 2015 to 2019 National Vital Statistics System Multiple Cause
of Death files. Deaths may involve other drugs in addition to the referent drug,
drugs involving more than 1drug are counted in more than 1total, and each

estimate was statistically significantly different from the corresponding
2019 estimate (P < .001).

© Data sources: the 2015 to 2019 NSDUH.*

9The estimate was statistically significantly different from the corresponding
2019 estimate (P < .05).

¢ Pvalues were calculated for quadratic trends.

outinjection increased 105% (from 397 000 [95% CI, 299 000-
496 000] to 815000 [95% CI, 598 000-1033 000]; P for
trend = .006), and those with methamphetamine use but with-
out MUD or injection increased 42% (from 556 000 [95% CI,
428 000-684 000] to 790 000 [95% CI, 613 000-968 000];
Pfortrend = .01). Among adults with past-year methamphet-
amine use, the prevalence of those with MUD or injection
surpassed the prevalence of those with methamphetamine
use without MUD or injection in each year from 2017 to 2019
(60% to 67% [1118 000-1181000] vs 37% to 40% [556 000-
790 000]; P for trend <.001).

Trends in Frequent Methamphetamine Use
From 2015 to 2019, the number of persons who reported fre-
quent use of methamphetamine increased 66% (from 615 000

JAMA Psychiatry Published online September 22, 2021

[95% CI, 512 000-717 000] to 1021000 [95% CI, 860 000-
1183 000]; P for trend = .002) (Table 1). Frequent use in-
creased 108% (from 157 000 [95% CI, 96 000-219 000] to
327000 [95% CI, 235 000-419 000]; P for trend = .01) for meth-
amphetamine use without MUD or injection and increased
124% (from 203 000 [95% CI, 144 000-262 000] to 455000
[95% CI, 365 000-544 000]; P for trend = .02) for MUD with-
out injection.

Adjusted Prevalence and Correlates

of Methamphetamine Use Without MUD or Injection

The multivariable multinomial logistic regression analysis
showed that the adjusted prevalence of past-year metham-
phetamine use without MUD or injection was higher among
homosexual men than heterosexual women (0.65% vs 0.32%;
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adjusted risk ratio [ARR], 2.02; 95% CI, 1.12-3.66) (Table 2 and
Table 3). Bivariable multinomial logistic regression results are
provided in the eTable in the Supplement. It was higher among
American Indian or Alaska Native, Hispanic, and White indi-
viduals than among Black individuals (0.29%-0.50% vs 0.13%;
ARR, 2.24-3.92; 95% CI, 1.40-7.32).

The adjusted prevalence of methamphetamine use with-
out MUD or injection was higher among those with an edu-
cational level of high school or less vs those with a college
degree (0.40%-0.44% vs 0.24%; ARR, 1.68-1.84; 95% CI,
1.10-2.79), those with an annual household income less than
$20 000 vs those with an income of $75 000 or more (0.42%
vs 0.28%; ARR, 1.47; 95% CI, 1.05-2.06), Medicaid-only ben-
eficiaries and uninsured adults vs those with private-only
insurance (0.39%-0.46% vs 0.25%; ARR, 1.60-1.87; 95%
CI, 1.20-2.46), and those with past-year probation or parole
status vs those without (0.65% vs 0.33%; ARR, 1.99; 95% CI,
1.45-2.72). It was also higher among those with vs those
without HBV or HCV (0.65% vs 0.33%; ARR, 1.95; 95% CI,
1.12-3.42); those with past-year suicidal ideation vs those
without (0.46% vs 0.32%; ARR, 1.41; 95% CI, 1.02-1.97); and
those with nicotine dependence, cannabis use, cocaine use,
hallucinogen use, opioid misuse, and prescription stimulant
use vs those without (0.50%-0.91% vs 0.19%-0.32%; ARR,
1.53-3.39; 95% CI, 1.16-4.73).

Adjusted Prevalence and Correlates of MUD

Without Injection

The adjusted prevalence of MUD without injection (Table 2 and
Table 3) was lower in 2015 to 2016 than in 2019 (0.20%-
0.28% vs 0.41%; ARR, 0.50-0.69; 95% CI, 0.36-0.98) and was
higher among heterosexual men than heterosexual women
(0.35% vs 0.27%; ARR, 1.31; 95% CI, 1.04-1.64); Hispanic,
American Indian or Alaska Native, Asian, White, and Native
Hawaiian or Other Pacific Islander individuals as well as those
who reported being non-Hispanic individuals with more than
1race vs Black individuals (0.29%-0.86% vs 0.09%; ARR, 3.47-
9.98; 95% CI, 1.07-23.95); those who moved twice or more in
the past year vs those who did not move (0.43%-0.45% Vs
0.29%; ARR, 1.50-1.55; 95% CI, 1.11-2.18); and those with past-
year probation or parole status vs without (1.09% vs 0.26%;
ARR, 4.26; 95% ClI, 3.25-5.58). The adjusted prevalence was
higher among those with vs those without HIV/AIDS (1.40%
vs 0.31%; ARR, 4.50; 95% CI, 2.60-7.80); past-year major de-
pressive episode vs those without (0.46% vs 0.29%; ARR, 1.58;
95% CI, 1.19-2.12); past-year suicidal ideation vs those with-
out (0.47% vs 0.29%; ARR, 1.62; 95% CI, 1.09-2.41); and those
with nicotine dependence, cannabis use, cocaine use, hallu-
cinogen use, opioid misuse, and prescription tranquilizer or
sedative misuse vs those without (0.42%-0.64% vs 0.17%-
0.31%; ARR, 1.36-3.27; 95% CI, 1.04-4.93).

Increases in Adjusted Past-Year Prevalence of MUD

Without Injection by Age, Sex and Sexual Orientation,

and Race and Ethnicity

We combined years of data for reliable estimates. Between 2015
t0 2017 and 2018 to 2019, the adjusted prevalence of MUD with-
outinjection increased 300% among those aged 18 to 23 years
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(from 0.15% to 0.60%; P < .001), 229% among those aged 24
to 34 years (from 0.24% to 0.79%; P < .001), 118% among those
aged 35 to 49 years (from 0.39% to 0.85%; P < .001), and 120%
among those aged 50 to 64 years (from 0.35% to 0.77%;
P <.001) (Figure, A). The adjusted prevalence of MUD with-
out injection also increased 176% among homosexual or bi-
sexual men (from 0.29% to 0.80%; P = .007), 238% among
lesbian or bisexual women (from 0.21% to 0.71%; P < .001),
172% among heterosexual men (from 0.29% to 0.79%;
P <.001), and 208% among heterosexual women (from 0.24%
to 0.74%; P < .001) (Figure, B). In addition, past-year preva-
lence increased 110% among Hispanic individuals (from 0.39%
t0 0.82%; P < .001), 122% among Asian or Native Hawaiian or
Other Pacific Islander individuals (from 0.36% to 0.80%;
P = .018),179% among White individuals (from 0.28% to 0.78%;
P <.001), and 967% among Black individuals (from 0.06% to
0.64%; P < .001) (Figure, C).

Adjusted Prevalence and Correlates of Injection

The adjusted prevalence of methamphetamine injection
was higher among homosexual men, heterosexual men, and
bisexual women than among heterosexual women (0.21%-
0.55% vs 0.15%; ARR, 1.40-3.66; 95% CI, 1.03-6.16) (Table 2 and
Table 3). Adjusted prevalence was also higher among Ameri-
can Indian or Alaska Native, Hispanic, Native Hawaiian or Other
Pacific Islander, and White individuals as well as non-
Hispanic individuals who reported more than 1 race and eth-
nicity than among Black individuals (0.16%-0.39% vs 0.06%;
ARR, 2.71-6.56; 95% CI, 1.55-21.68) and among those residing
in small and nonmetropolitan statistical areas than among
those residing in large metropolitan statistical areas (0.20%-
0.32% vs 0.15%; ARR, 1.35-2.10; 95% CI, 1.01-2.76). The preva-
lence of injection was higher among those with vs without HIV/
AIDS (0.65% vs 0.19%; ARR, 3.36; 95% CI, 1.45-7.79); those with
past-year suicidal ideation vs those without (0.30% vs 0.18%;
ARR, 1.70; 95% CI, 1.20-2.40); and those with nicotine depen-
dence, cannabis use, hallucinogen use, opioid misuse, pre-
scription stimulant misuse vs those without (0.22%-0.39% vs
0.12%-0.18%; ARR, 1.58-3.40; 95% CI, 1.05-5.41), and heroin
injection vs those without (1.38% vs 0.14%; ARR, 9.97; 95% CI,
6.43-15.47).

Adjusted Prevalence and Correlates

of Frequent Use

Among those with any past-year methamphetamine use, the
adjusted prevalence of frequent methamphetamine use was
lowerin 2015 thanin 2019 (41.56% vs 50.44%; ARR, 0.82; 95%
CI, 0.68-0.99) (Table 4). The adjusted prevalence was higher
among those aged 35 to 64 years (46.47%-55.74% Vs 34.75%;
ARR, 1.34-1.60; 95% CI, 1.09-2.08) compared with those
aged 18 to 23 years, among those with HBV or HCV and those
with sexually transmitted infection compared with those with-
out such infections (56.76%-57.94% vs 43.69%-43.91%; ARR,
1.29-1.33; 95% CI, 1.09-1.60), and among those with halluci-
nogen use compared with those without (54.65% vs 42.70%;
ARR, 1.28; 95% CI, 1.12-1.47). In addition, adjusted preva-
lence was higher among those with MUD or injection com-
pared with those with methamphetamine use but without MUD
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Table 2. Adjusted Prevalence of Past-Year Methamphetamine Use, Use Disorder, and Injection Among Adults Aged 18 to 64 Years®

Weighted % (95% CI)
Methamphetamine use

Injection regardless

without MUD or injection MUD without injection of MUD
Variable (n =194 554) (n = 194 465) (n = 194 240)
NSDUH year
2015 0.38 (0.33-0.44) 0.28 (0.22-0.35)° 0.18(0.13-0.23)
2016 0.30(0.23-0.38) 0.20(0.15-0.26)° 0.18(0.14-0.24)
2017 0.28 (0.23-0.36)° 0.33(0.26-0.43) 0.21(0.17-0.27)
2018 0.36 (0.29-0.45) 0.37 (0.30-0.47) 0.24 (0.18-0.32)
2019 (Reference) 0.40 (0.31-0.50) 0.41(0.32-0.52) 0.19 (0.15-0.25)
Age group, y
18-23 (Reference) 0.24 (0.19-0.29) 0.16 (0.13-0.19) 0.07 (0.05-0.10)
24-34 0.31(0.26-0.37)° 0.32(0.27-0.39)° 0.18(0.15-0.22)°
35-49 0.44 (0.38-0.52)° 0.47 (0.38-0.57)° 0.29 (0.24-0.36)°
50-64 0.40 (0.32-0.50)° 0.33(0.23-0.47)° 0.30(0.22-0.42)°

Sex and sexual orientation
Homosexual men
Lesbian women
Bisexual men
Bisexual women
Men, unknown sexual orientation
Women, unknown sexual orientation
Heterosexual men
Heterosexual women (Reference)
Race and ethnicity
American Indian or Alaska Native
Asian
Black (Reference)
Hispanic
Native Hawaiian or Other Pacific Islander
White
Non-Hispanic, >1 race
Educational attainment
<High school education
High school diploma
Some college courses
>College degree (Reference)
Annual household income, $
<20000
20000-49999
50000-74999
>75000 (Reference)
Health insurance
Private only (Reference)
Uninsured
Medicaid only
Other
No. of times moved in past year
0 (Reference)
1
2
3
MSA status
Large MSA (Reference)
Small MSA

Nonmetropolitan area

0.65 (0.38-1.10)°
0.30(0.15-0.61)
0.55(0.27-1.11)
0.30(0.21-0.41)
0.17 (0.07-0.43)
0.34 (0.14-0.80)
0.35(0.31-0.40)
0.32(0.26-0.39)

0.50 (0.32-0.78)"
0.18 (0.09-0.38)
0.13 (0.08-0.20)
0.29 (0.21-0.39)°
0.23 (0.08-0.69)
0.42 (0.37-0.47)°
0.24 (0.15-0.38)

0.44 (0.35-0.55)°
0.40 (0.33-0.49)°
0.32(0.27-0.37)
0.24(0.17-0.34)

0.42 (0.33-0.53)°
0.35(0.29-0.43)
0.29(0.23-0.37)
0.28 (0.23-0.35)

0.25 (0.21-0.29)

0.39 (0.32-0.49)°
0.46 (0.38-0.56)"
0.46 (0.35-0.62)°

0.32(0.28-0.37)
0.41 (0.33-0.52)
0.35 (0.25-0.49)
0.35 (0.26-0.47)

0.32(0.27-0.38)
0.37 (0.31-0.44)
0.37(0.31-0.43)

0.36 (0.19-0.69)
0.20(0.09-0.44)
0.37 (0.23-0.59)
0.29(0.22-0.38)
0.63 (0.19-2.09)
0.17 (0.05-0.55)
0.35(0.30-0.41)°
0.27 (0.22-0.33)

0.86 (0.44-1.68)°
0.29 (0.12-0.70)°
0.09 (0.05-0.15)

0.44 (0.34-0.57)°
0.53(0.23-1.23)°
0.34 (0.29-0.40)°
0.30(0.18-0.48)°

0.40 (0.32-0.51)°
0.37 (0.32-0.44)°
0.30(0.25-0.37)°
0.14 (0.09-0.24)

0.38 (0.32-0.45)°
0.33(0.26-0.41)°
0.31(0.21-0.45)
0.21(0.16-0.28)

0.19 (0.15-0.25)
0.37 (0.30-0.46)"
0.49 (0.40-0.59)°
0.29 (0.21-0.41)

0.29 (0.25-0.33)
0.30 (0.23-0.40)
0.43 (0.33-0.58)"
0.45 (0.33-0.60)"

0.32(0.26-0.39)
0.34(0.27-0.43)
0.31(0.26-0.37)

0.55 (0.37-0.83)°
0.06 (0.03-0.13)°
0.15 (0.07-0.30)
0.25(0.17-0.35)°
0.28 (0.11-0.74)
0.07 (0.02-0.31)
0.21(0.18-0.25)°
0.15(0.12-0.19)

0.32(0.22-0.47)°
0.18 (0.04-0.70)

0.06 (0.03-0.10)

0.16 (0.11-0.24)°
0.39(0.13-1.12)°
0.23(0.20-0.26)
0.24 (0.13-0.45)°

0.23(0.16-0.32)°
0.22 (0.18-0.28)°
0.20 (0.16-0.24)°
0.10(0.06-0.18)

0.22 (0.18-0.27)
0.19(0.16-0.24)
0.20(0.13-0.30)
0.18(0.13-0.25)

0.15 (0.11-0.20)
0.26 (0.21-0.33)°
0.22 (0.18-0.27)
0.18 (0.13-0.26)

0.15 (0.12-0.18)

0.23(0.17-0.31)°
0.24 (0.18-0.33)°
0.45 (0.34-0.59)"

0.15 (0.12-0.18)
0.32 (0.25-0.40)°
0.20 (0.17-0.25)"

(continued)
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Table 2. Adjusted Prevalence of Past-Year Methamphetamine Use, Use Disorder, and Injection Among Adults Aged 18 to 64 Years? (continued)

Weighted % (95% Cl)
Methamphetamine use Injection regardless
without MUD or injection MUD without injection of MUD

Variable (n =194 554) (n = 194 465) (n =194 240)

Probation or parole in past year

Yes

No (Reference)
HIV/AIDS

Yes

No (Reference)
HBV or HCV

Yes

No (Reference)
STl in past year

Yes

No (Reference)
MDE in past year

Yes

Did not answer

No (Reference)

Serious thoughts of suicide in past year

Yes
Did not answer
No (Reference)

Nicotine dependence in past month

Yes

No (Reference)

0.65 (0.48-0.87)°
0.33(0.29-0.36)

0.55(0.17-1.74)
0.35(0.31-0.38)

0.65 (0.38-1.11)°
0.33 (0.30-0.37)

0.50 (0.34-0.74)°
0.34(0.30-0.37)

0.30(0.24-0.38)
0.50(0.26-0.96)
0.35(0.31-0.40)

0.46 (0.35-0.61)°
0.86 (0.42-1.74)°
0.32(0.29-0.37)

0.51(0.43-0.61)°
0.27 (0.23-0.31)

1.09 (0.83-1.43)°
0.26 (0.22-0.29)

1.40 (0.82-2.38)°
0.31(0.27-0.36)

0.32(0.18-0.58)
0.32(0.28-0.37)

0.45(0.31-0.66)°
0.31(0.27-0.36)

0.46 (0.35-0.60)°
0.24 (0.08-0.70)
0.29(0.25-0.33)

0.47 (0.34-0.64)°
0.56 (0.18-1.76)
0.29(0.24-0.34)

0.48 (0.40-0.58)°
0.23(0.19-0.29)

0.45 (0.34-0.59)°
0.16 (0.14-0.19)

0.65 (0.28-1.49)°
0.19(0.17-0.22)

0.44 (0.30-0.63)°
0.18 (0.16-0.20)

0.30 (0.21-0.44)"
0.19(0.17-0.22)

0.20 (0.15-0.28)
0.49 (0.23-1.05)°
0.19 (0.17-0.23)

0.30 (0.23-0.40)°
0.15(0.06-0.41)
0.18(0.15-0.21)

0.26 (0.22-0.31)°
0.14(0.11-0.18)

Cannabis use disorder or daily/near daily use
of cannabis in past year

Yes 0.58 (0.46-0.73)° 0.55 (0.44-0.68)° 0.22 (0.17-0.28)°
No, but past year use 0.62 (0.51-0.77)° 0.56 (0.44-0.71)° 0.30(0.25-0.37)°
No past year use (Reference) 0.19 (0.15-0.24) 0.17 (0.13-0.23) 0.14(0.11-0.17)

Cocaine use in past year

Yes
No (Reference)

Hallucinogen use in past year

Yes
No (Reference)

Heroin use or prescription opioid misuse

in past year
Yes

No (Reference)

Prescription tranquilizer or sedative misuse

in past year
Yes

No (Reference)

Prescription stimulant misuse in past year

Yes
No (Reference)

Heroin injection in past year

Yes
No (Reference)

0.91 (0.68-1.20)°
0.27 (0.24-0.30)

0.56 (0.43-0.73)°
0.31(0.28-0.35)

0.62 (0.49-0.80)°
0.29(0.25-0.33)

0.44 (0.34-0.57)
0.33 (0.29-0.37)

0.50 (0.39-0.64)°
0.32(0.29-0.36)

0.40 (0.23-0.68)
0.35(0.32-0.38)

0.64 (0.48-0.85)°
0.27 (0.24-0.31)

0.42 (0.31-0.56)
0.31(0.27-0.35)

0.59 (0.48-0.73)°
0.25(0.21-0.30)

0.50 (0.39-0.63)°
0.29 (0.24-0.33)

0.42 (0.31-0.58)
0.31(0.27-0.36)

0.18(0.08-0.41)
0.33(0.29-0.38)

0.20 (0.15-0.27)
0.20 (0.17-0.24)

0.36 (0.26-0.51)°
0.18 (0.15-0.20)

0.39(0.30-0.52)°
0.12 (0.09-0.15)

0.24 (0.18-0.32)
0.19 (0.16-0.22)

0.37 (0.25-0.54)°
0.17 (0.15-0.20)

1.38 (0.96-1.96)"
0.14 (0.12-0.16)

Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; MDE, major

depressive episode; MSA, metropolitan statistical area; b Each estimate was statistically significantly different from the estimate of the

MUD, methamphetamine use disorder; NSDUH, National Survey on Drug Use reference group within the same cell. Each estimate was adjusted for the other
and Health; STI, sexually transmitted infection. covariates presented in this table.

results are presented in the eTable in the Supplement.

2 Data source: 2015 to 2019 NSDUH.* Bivariable multinomial logistic regression
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Table 3. Correlates of Past-Year Methamphetamine Use, Use Disorder, and Injection Among Adults Aged 18-64 Years?

ARR (95% CI)

Methamphetamine use
without MUD or injection
vs no methamphetamine use

MUD without injection
vs no methamphetamine use

Injection regardless of MUD
vs no methamphetamine use

Correlate (n =194 554) (n = 194 465) (n = 194 240)

NSDUH year
2015 0.95 (0.73-1.24) 0.69 (0.48-0.98)° 0.93 (0.65-1.33)
2016 0.75 (0.54-1.03) 0.50 (0.36-0.68)° 0.97 (0.65-1.44)
2017 0.72(0.53-0.97)° 0.83(0.58-1.18) 1.12(0.80-1.57)
2018 0.90 (0.65-1.26) 0.92(0.74-1.14) 1.28 (0.85-1.94)
2019 1 [Reference] 1 [Reference] 1 [Reference]

Age group, y
18-23 1 [Reference] 1 [Reference] 1 [Reference]
24-34 1.32 (1.05-1.67)° 2.07 (1.57-2.73)° 2.53(1.83-3.52)°
35-49 1.89 (1.43-2.48)° 3.00 (2.20-4.10)° 4.07 (2.84-5.83)°
50-64 1.69 (1.24-2.31)° 2.13(1.39-3.27)° 4.20(2.62-6.71)°

Sex and sexual orientation
Homosexual men
Lesbian women
Bisexual men
Bisexual women
Men, unknown sexual orientation
Women, unknown sexual orientation
Heterosexual men
Heterosexual women

Race and ethnicity®
American Indian or Alaska Native
Asian
Black
Hispanic

Native Hawaiian or
Other Pacific Islander

White
Non-Hispanic, >1 race
Educational attainment
<High school education
High school diploma
Some college courses
>College degree
Annual household income, $
<20000
20000-49 999
50000-74 999
275000
Health insurance
Private only
Uninsured
Medicaid only
Other

No. of times moved in past year

w N = O

2.02(1.12-3.66)"
0.95 (0.45-2.02)
1.73(0.81-3.70)
0.93(0.61-1.43)
0.53 (0.20-1.45)
1.07 (0.45-2.50)
1.10(0.85-1.43)
1 [Reference]

3.92 (2.09-7.32)°
1.45 (0.61-3.44)
1 [Reference]

2.24(1.40-3.60)°
1.82(0.57-5.88)

3.29 (2.03-5.35)°
1.87 (0.93-3.80)

1.84 (1.22-2.79)°
1.68 (1.10-2.58)°
1.32 (0.88-1.97)

1 [Reference]

1.47 (1.05-2.06)°
1.25(0.96-1.62)

1.02 (0.73-1.42)

1 [Reference]

1 [Reference]

1.60 (1.20-2.12)°
1.87 (1.44-2.46)°
1.88 (1.40-2.54)°

1 [Reference]

1.27 (0.95-1.71)
1.07 (0.72-1.60)
1.07 (0.79-1.47)

1.33(0.67-2.61)
0.73(0.31-1.74)
1.36 (0.82-2.26)
1.08 (0.78-1.48)
2.34(0.69-7.89)
0.62 (0.18-2.18)
1.31(1.04-1.64)°
1 [Reference]

9.98 (4.16-23.95)°
3.39(1.07-10.72)°
1 [Reference]
5.13(2.72-9.66)°
6.15(2.10-17.95)°

3.98 (2.43-6.52)°
3.47 (1.65-7.30)°

2.80(1.48-5.32)°
2.60 (1.46-4.63)°
2.10(1.23-3.57)°

1 [Reference]

1.77 (1.28-2.45)°
1.52 (1.07-2.18)°
1.44 (0.95-2.16)
1 [Reference]

1 [Reference]
1.93(1.37-2.72)°
2.51(1.76-3.58)°
1.52(0.97-2.38)

1 [Reference]

1.06 (0.82-1.36)
1.50 (1.14-1.98)°
1.55(1.11-2.18)°

3.66 (2.17-6.16)°
0.41(0.18-0.91)°
0.98 (0.46-2.05)
1.64 (1.03-2.60)°
1.87(0.73-4.83)
0.47 (0.11-2.14)
1.40(1.07-1.83)°
1 [Reference]

5.49 (2.76-10.92)"
2.98 (0.60-14.70)
1 [Reference]
2.71(1.55-4.71)°
6.56 (1.98-21.68)°

3.80 (2.15-6.70)°
4.09(1.83-9.12)°

2.25(1.13-4.47)°
2.22(1.19-4.13)°
1.97 (1.12-3.46)°

1 [Reference]

1.22 (0.82-1.80)
1.08 (0.73-1.60)
1.08 (0.64-1.82)
1 [Reference]

1 [Reference]

1.76 (1.17-2.66)°
1.46 (0.97-2.19)
1.21(0.79-1.85)

1 [Reference]

1.54 (1.04-2.29)°
1.63 (1.15-2.33)°
3.02 (2.25-4.05)°

(continued)
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Table 3. Correlates of Past-Year Methamphetamine Use, Use Disorder, and Injection Among Adults Aged 18-64 Years® (continued)

Correlate

ARR (95% ClI)

Methamphetamine use
without MUD or injection
vs no methamphetamine use

(n =194 554)

MUD without injection
vs no methamphetamine use

(n =194 465)

Injection regardless of MUD
vs no methamphetamine use

(n = 194 240)

MSA status
Large MSA
Small MSA

Nonmetropolitan area
Probation or parole in past year

Yes
No
HIV/AIDS
Yes
No
HBV or HCV
Yes
No
STlin past year
Yes
No
MDE in past year
Yes
Did not answer
No

Serious thoughts of suicide

in past year
Yes
Did not answer
No

Nicotine dependence in past month

Yes
No

Cannabis use disorder or daily/near
daily use of cannabis in past year

Yes

No, but past year use

No past year use

Cocaine use in past year

Yes
No

Hallucinogen use in past year

Yes
No

Heroin use or prescription opioid

misuse in past year
Yes
No

Prescription tranquilizer or
sedative misuse in past year

Yes
No

Prescription stimulant misuse

in past year
Yes
No

1 [Reference]
1.15 (0.89-1.50)
1.13 (0.89-1.45)

1.99 (1.45-2.72)°

1 [Reference]

1.60 (0.50-5.09)
1 [Reference]

1.95 (1.12-3.42)°
1 [Reference]

1.49 (1.01-2.20)°

1 [Reference]

0.87 (0.65-1.15)
1.43(0.73-2.83)
1 [Reference]

1.41 (1.02-1.97)°
2.64(1.26-5.51)°

1 [Reference]

1.89 (1.49-2.38)°
1 [Reference]

3.02 (2.09-4.36)°
3.25(2.31-4.59)®
1 [Reference]

3.39(2.43-4.73)°

1 [Reference]

1.79(1.33-2.42)°
1 [Reference]

2.18 (1.60-2.96)°
1 [Reference]

1.34(0.98-1.82)

1 [Reference]

1.53 (1.16-2.03)°
1 [Reference]

1 [Reference]
1.06 (0.82-1.38)
0.97 (0.74-1.26)

4.26 (3.25-5.58)°

1 [Reference]

4.50 (2.60-7.80)°
1 [Reference]

1.00 (0.55-1.84)
1 [Reference]

1.45 (1.01-2.07)°

1 [Reference]

1.58 (1.19-2.12)°
0.82(0.27-2.51)
1 [Reference]

1.62 (1.09-2.41)°
1.96 (0.60-6.45)

1 [Reference]

2.08 (1.56-2.78)°
1 [Reference]

3.18 (2.15-4.71)°
3.27 (2.17-4.93)°
1 [Reference]

2.37 (1.76-3.18)°

1 [Reference]

1.36 (1.04-1.79)°
1 [Reference]

2.31(1.78-3.00)°
1 [Reference]

1.73(1.30-2.32)°

1 [Reference]

1.38(0.98-1.94)
1 [Reference]

1 [Reference]
2.10(1.61-2.76)°
1.35(1.01-1.79)°

2.74(2.02-3.72)°

1 [Reference]

3.36 (1.45-7.79)°
1 [Reference]

2.46 (1.66-3.67)°
1 [Reference]

1.56 (1.05-2.33)°

1 [Reference]

1.04 (0.70-1.54)
2.54(1.15-5.62)°
1 [Reference]

1.70 (1.20-2.40)°
0.85(0.31-2.32)

1 [Reference]

1.87 (1.37-3.54)°
1 [Reference]

1.58 (1.05-2.36)°
2.19(1.61-2.98)°
1 [Reference]

0.98 (0.65-1.49)

1 [Reference]

2.05 (1.38-3.04)°
1 [Reference]

3.40 (2.13-5.41)°
1 [Reference]

1.29 (0.90-1.85)

1 [Reference]

2.12(1.33-3.39)°
1 [Reference]
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Table 3. Correlates of Past-Year Methamphetamine Use, Use Disorder, and Injection Among Adults Aged 18-64 Years® (continued)

ARR (95% ClI)

Methamphetamine use
without MUD or injection
vs no methamphetamine use

MUD without injection
vs no methamphetamine use

Injection regardless of MUD
vs no methamphetamine use

Correlate (n =194 554) (n = 194 465) (n =194 240)
Heroin injection in past year
Yes 1.14 (0.66-1.94) 0.55(0.25-1.21) 9.97 (6.43-15.47)°
No 1 [Reference] 1 [Reference] 1 [Reference]

Abbreviations: ARR, adjusted risk ratio; HBV, hepatitis B virus; HCV, hepatitis C
virus; MDE, major depressive episode; MSA, metropolitan statistical area;
MUD, methamphetamine use disorder; NSDUH, National Survey on Drug Use
and Health; STI, sexually transmitted infection.

2 Data source: the 2015 to 2019 NSDUH.* The final multivariable multinomial
logistic regression model included the variables presented in this table.
Alcohol use and use disorder were not associated with any of the outcomes
and thus were removed from the final model. Bivariable multinomial logistic

regression results are presented in the eTable in the Supplement.

b Each estimate was statistically significantly different from the estimate of the
reference group within the same cell.

€ Race and ethnicity was the NSDUH respondent's self-classification of racial

and ethnic origin based on the classifications developed by the US Census
Bureau.

or injection (52.68%-53.84% vs 32.59%; ARR, 1.62-1.65; 95%
CL, 1.35-1.94).

|
Discussion

Among adults aged 18 to 64 years from 2015 to 2019, we found
a substantial increase (180%) in overdose deaths involving
psychostimulants other than cocaine (largely methamphet-
amine), but this increase was considerably larger than
the growth in the number of adults who reported past-year
methamphetamine use (43%), indicating riskier patterns of
methamphetamine use. Similar to previous reports of in-
creases in the combined use of methamphetamine and
opioids,>23253! the present study found increasing trends in
the number of adults who used both. We also observed a 60%
increase in individuals with combined methamphetamine and
cocaine use, a 105% increase in those with MUD without in-
jection, and a 66% increase in frequent methamphetamine use.
Among those with past-year methamphetamine use, the preva-
lence of MUD or injection surpassed the prevalence of meth-
amphetamine use without MUD or injection in each year from
2017 to 2019. Moreover, we found that adults with MUD or
methamphetamine injection were more likely to use meth-
amphetamine frequently.

Recent studies have reported riskier methamphetamine
use patterns, such as injection with fentanyl or heroin,?” pref-
erence for fentanyl over heroin,?” and increases in use of heroin
with methamphetamine (goofball), and associated morbidity
and overdose.?"*? In addition, the increased presence in the
illicit drug market of methamphetamine laced with fentanyl
may expose people who use methamphetamine and have no
tolerance to opioids, which could be a factor in the increase
in overdose deaths.?** All of these changes in methamphet-
amine use patterns are associated with increased risk for over-
dose and other adverse outcomes. Thus, understanding the
patterns of higher-risk methamphetamine use, as observed
in this study and other recent studies,?”>** may help ex-
plain the marked increases in associated overdose deaths
during the study periods.

JAMA Psychiatry Published online September 22, 2021

The results also indicated that the populations who used
methamphetamine diversified from 2015 to 2019. Many stud-
ies have reported a high prevalence of methamphetamine use
among men who have sex with men,?-*>” which is a major
risk factor for HIV infection.® Consistently, we found that, from
2015 to 2019, the adjusted prevalence of MUD without injec-
tion more than doubled among homosexual or bisexual men.
However, this prevalence more than tripled among hetero-
sexual women and lesbian or bisexual women and more than
doubled among heterosexual men. Methamphetamine use has
historically been prevalent among middle-aged White per-
sons and has been low among Black persons. However, we ob-
served a 300% increase in MUD without injection among those
aged 18 to 23 years, an important period of brain develop-
ment, and 118% to 229% increases among those aged 24 to 64
years; we also found a 10-fold increase in MUD without injec-
tion among Black persons. Increases in MUD without injec-
tion were observed among most racial and ethnic minority
groups, nearly tripled among White persons, and more than
doubled among Asian/Native Hawaiian or Other Pacific Is-
lander persons as well as among Hispanic persons. The preva-
lence remained high but unchanged among non-Hispanic
American Indian or Alaska Native persons.

Results from the present study help explain the more-
than-doubled increase in psychostimulant-involved over-
dose deaths among adults aged 18 to 23 years and the approxi-
mately tripled increase among those in the 24- to 34-year, 35-
to 49-year, and 50- to 64-year age groups during the study
periods (from our additional analysis) as well as the results of
a previous study that found Black men had the fastest in-
creases in psychostimulant-involved overdose death rates
among men during 2011 to 2018 and that rates increased for
all examined racial/ethnic groups.? These results were also con-
sistent with increases in methamphetamine-associated treat-
ment admissions among American Indian or Alaska Native,
Black, Hispanic, and White patients from 2007 to 2018, with
the fastest increase among Black patients.®

The results of the present study suggest that implement-
ing evidence-based prevention and treatment interventions
that target racially and ethnically diverse populations is ur-
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Figure. Methamphetamine Use Disorder Among US Adults Aged 18 to 64 Years

E Adjusted past-year prevalence of methamphetamine use disorder (no injection) by age

1.0+ P<.001
094 P<.001 E— P<.001 Il 2015-2017
: A [ 2018-2019
0.8+
0.71 P<.001
g\ﬂ [ —
B 06
)
2 0.5
=
0.4+
0.3
0.2
0.1+
18-23 24-34 35-49 50-64
Age group, y
Adjusted past-year prevalence of methamphetamine use disorder (no injection) by sex and
sexual orientation
1.2+
P=.007
1_0, S —
P<.001
P<.001 P<.001
0.8+
B
o
I
£ 0.6
2
<
=
0.4+
0.2+
0,
Homosexual or Lesbian or Heterosexual Heterosexual
bisexual men bisexual women men women
Sexual orientation
E Adjusted past-year prevalence of methamphetamine use disorder (no injection) by race/ethnicity
1.6 Data were obtained from the 2015
p=.82 to 2019 National Surveys on Drug
144 Use and Health.* Each estimate was
124 adjusted for the following variables:
age, sex and sexual orientation,
se 1.0 p<oo1 p<.001 self-reported race/ethnicity,
3 A P=.07 educational attainment, annual
5 087 P<.001 E— household income, health insurance,
2 064 housing instability, metropolitan
’ statistical area status, probation or
0.4 parole status, HIV/AIDS, hepatitis B
or Cvirus, sexually transmitted
0.2 infection, major depressive episode,
0 serious thoughts of suicide, nicotine
White Black American Asian or Native Non-Hispanic, Hispanic dependence, co-ogcurring use of
Indian or Hawaiian/Other >1 race/ethnicity other drugs and misuse of

Alaska Native Pacific Islander

Self-identified race/ethnicity

psychotherapeutic prescriptions,
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gently needed. In addition, given that fentanyl-contami-
nated methamphetamine is associated with the increase in
methamphetamine overdose, prevention interventions that
include access to drug-checking services, such as fentanyl test
strips, may be useful.*®

Understanding the correlates of methamphetamine use,
frequent use, MUD, and injection is of value in guiding the strat-

jamapsychiatry.com

egies for addressing the root causes of the recent surge in meth-
amphetamine overdose deaths. The results highlighted key
risk factors, including lower educational attainment, lower
annual household income, lack of insurance, housing insta-
bility, criminal justice involvement, comorbidities (eg, HIV/
AIDS, HBV or HCV, sexually transmitted infection, or major
depressive episode), suicidal ideation, and polysubstance use.
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Table 4. Correlates of Past-Year Frequent Methamphetamine Use Among Adults Aged 18-64 Years®

Adjusted prevalence of frequent

(2100 d in past 12 mo)
methamphetamine use,

Frequent (2100 d in past 12 mo)
methamphetamine use,

Correlate weighted % (95% Cl) ARR (95% CI)
NSDUH year
2015 41.56 (25.55-47.83)° 0.82 (0.68-0.99)°
2016 43.90 (37.18-50.85) 0.87(0.71-1.06)
2017 42.40 (35.15-49.99) 0.84 (0.70-1.01)
2018 45.97 (39.55-52.53) 0.91(0.76-1.10)
2019 50.44 (43.09-57.76) 1 [Reference]
Age group, y
18-23 34.75 (28.41-41.68) 1 [Reference]
24-34 41.19 (36.34-46.22) 1.19 (0.97-1.45)
35-49 46.47 (41.13-51.89)° 1.34 (1.09-1.64)°
50-64 55.74 (46.10-64.96)° 1.60 (1.24-2.08)°
HBV or HCV
Yes 57.94 (47.65-67.58)° 1.33(1.10-1.60)°
No 43.69 (39.78-47.68) 1 [Reference]

STl in past year
Yes
No

MDE in past year
Yes

Did not answer

56.76 (48.29-64.85)°
43.91 (39.83-48.08)

40.04 (33.93-46.48)"
30.89 (16.86-49.62)

No 47.56 (43.24-51.92)

Alcohol use and use disorder
in past year

34.96 (28.38-42.18)°
48.91 (44.23-53.60)

Alcohol use disorder

No alcohol use disorder,

but had alcohol use
No alcohol use 47.19 (40.85-53.62)

Cocaine use in past year

Yes 33.48 (27.89-39.57)°

No 50.45 (45.88-55.02)
Hallucinogen use in past year

Yes 54.65 (48.36-60.79)°

No 42.70 (38.51-47.01)

Methamphetamine use, MUD,
or injection in past year

Use without MUD or injection 32.59(28.12-37.41)
53.84 (47.82-59.76)°

52.68 (45.50-59.75)°

MUD without injection

Injection regardless of MUD

1.29(1.09-1.54)°

1 [Reference]

0.84 (0.71-0.99)°
0.65(0.38-1.10)
1 [Reference]

Abbreviations: ARR, adjusted risk
ratio; HBV, hepatitis B virus;

HCV, hepatitis C virus; MDE, major
depressive episode;

MUD, methamphetamine use
disorder; NSDUH, National Survey on
Drug Use and Health; STI, sexually
transmitted infection.

@ Data source: the 2015 to 2019
NSDUH.*

b Each estimate was statistically
significantly different from the
estimate of the reference group
within the same cell. The final
multivariable multinomial logistic
regression model included all of the
variables presented in this table.
Covariates shown in Table 2 and
Table 3, but not in Table 4, were not
associated with the outcome and
were removed from the final model.

0.74 (0.60-0.92)°
1.04 (0.89-1.20)

1 [Reference]

0.66 (0.55-0.80)°

1 [Reference]

1.28(1.12-1.47)°

1 [Reference]

1 [Reference]
1.65 (1.42-1.92)°
1.62 (1.35-1.94)°

Co-use of opioids (knowingly or unknowingly) is a particu-
larly important factor given the increasing overlap of syn-
thetic opioids (ie, fentanyl-related agents) with methamphet-
amine-involved overdose deaths.*°

Given the indicators of the growth of methamphetamine
use during the COVID-19 pandemic,*! the prevalence of
MUD and injection may have further accelerated during
2020 to 2021. Moreover, estimates of overdose deaths did
not include most people who died from methamphetamine-
associated health problems (eg, stroke, myocardial infarc-
tion, pulmonary hypertension, HIV/AIDS, or HBV or HCV).
Thus, methamphetamine-associated mortality and harms

JAMA Psychiatry Published online September 22,2021

are likely to be markedly underestimated when considering
only overdose deaths.

A major challenge in addressing the high rates of
methamphetamine-associated morbidity and mortality is the
lack of US Food and Drug Administration-approved medica-
tions for MUD treatment, highlighting the urgency for further
research and investments in MUD medication development.
Studies on implementation of evidence-based prevention
interventions and on public policies are needed to inform
the response to the surge in methamphetamine use and
associated adverse outcomes. For example, expansion of
community-based interventions to reduce injection drug
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use-associated harms and overdoses, such as comprehensive
Syringe Services Programs, could help mitigate overdose
risks and the additional spread of infectious diseases, such as
HBV or HCV and HIV.

Limitations

This study has several limitations. First, the cross-sectional
nature of NSDUH data precludes drawing causal inferences. Sec-
ond, this study may have underestimated the prevalence of
methamphetamine use, MUD, injection, and use frequency be-
cause the NSDUH excluded people who were experiencing
homelessness and not living in shelters as well as those who were
institutionalized (eg, in jail or prison) who tend to have more
drug use and may have a higher risk of methamphetamine
overdose deaths than the general population.*2#> Third, the
NSDUH is a self-reported survey and thus is subject to recall
and social desirability bias. Fourth, approximately 85% to 90%
of death certificates involving psychostimulants other than
cocaine mentioned methamphetamine.*® We may have under-
estimated the mortality rate because some overdose death
certificates did not report the specific drugs involved (eg, 6%
in 2019).! When additional years of NSDUH data are available
on adults with past-year methamphetamine use, further analy-
ses are needed to examine the difference between persons
with MUD or injection and persons with methamphetamine use
without MUD or injection.

Original Investigation Research

. |
Conclusions

Among US adults aged 18 to 64 years during 2015 to 2019, we
found upward trends in methamphetamine use and MUD as
well as psychostimulant-involved overdose deaths with or
without opioids or cocaine. The prevalence of MUD or meth-
amphetamine injection surpassed the prevalence of metham-
phetamine use without MUD or injection in each year from
2017 to 2019. Adults with MUD or who injected methamphet-
amine were more likely to use methamphetamine fre-
quently. We detected upward trends in frequent use that were
driven by those with methamphetamine use (without MUD or
injection) or with MUD (without injection). Subgroups showed
notable trends, including increases in MUD without injection
by heterosexual men and women, homosexual or bisexual
men, and lesbian or bisexual women as well as by individuals
with Hispanic and non-Hispanic Asian or Native Hawaiian or
Other Pacific Islander, Black, or White race/ethnicity. Popula-
tions at higher risk for methamphetamine use diversified rap-
idly, particularly those with socioeconomic risk factors and
more comorbidities. These changes in methamphetamine use
patterns increase the risks for overdose and other adverse
outcomes. Combating the surges in methamphetamine use,
MUD, and associated mortality warrants the implementation
of evidence-based prevention and treatment interventions.
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