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Abstract

Recent attention has focused on the growing role of psychostimulants, such as methamphetamine 

in overdose deaths. Methamphetamine is an addictive and potent stimulant, and its use is 

associated with a range of physical and mental health harms, overdose, and mortality. Adding 

to the complexity of this resurgent methamphetamine threat is the reality that the increases in 

methamphetamine availability and harms are occurring in the midst of and intertwined with 

the ongoing opioid overdose crisis. Opioid involvement in psychostimulant-involved overdose 

deaths increased from 34.5% of overdose deaths in 2010 to 53.5% in 2019—an increase of more 

than 50%. This latest evolution of the nation’s overdose epidemic poses novel challenges for 

prevention, treatment, and harm reduction. This narrative review synthesizes what is known about 

changing patterns of methamphetamine use with and without opioids in the United States, other 

characteristics associated with methamphetamine use, the contributions of the changing illicit 

drug supply to use patterns and overdose risk, motivations for couse of methamphetamine and 

opioids, and awareness of exposure to opioids via the illicit methamphetamine supply. Finally, the 

review summarizes illustrative community and health system strategies and research opportunities 

to advance prevention, treatment, and harm reduction policies, programs, and practices.
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Introduction

The decades-long drug overdose epidemic in the United States continues unabated. In 2019, 

overdose deaths reached a historical high of 70,630 deaths,1 and provisional data from 

the Centers for Disease Control and Prevention (CDC) indicate that this trend accelerated 

in 2020—with the most recent data estimating more than 93,000 overdose deaths in the 12-

month period from January 2020 through December 2020.2 Although opioids, particularly 

synthetic opioids (e.g., fentanyl), continue to be the primary driver of increases in overdose 

deaths, recent attention has focused on the growing role of psychostimulants,a such as 

methamphetamine in overdose deaths.1,3–5 Methamphetamine is an addictive and potent 

synthetic central nervous system stimulant.6 Its use is associated with a range of health 

harms, including psychosis, depression, and other mental disorders, cognitive and neurologic 

deficits, cardiovascular and renal dysfunction, transmission of HIV, viral hepatitis, and 

sexually transmitted infections, overdose, and increased mortality.6–14

Drug overdose death rates involving psychostimulants increased more than 300%, from 

1.2 per 100,000 in 2013 to 5.0 per 100,000 in 2019.3 During this same period, the 

percentage of overdose deaths involving psychostimulants rose from 8.2% in 2013 to 

22.9% in 2019, becoming the second most numerous drug class involved in overdose 

deaths in 2019 (after opioids as a class).4 Importantly, increases in psychostimulant-involved 

overdose deaths have been seen across geographic regions and a range of demographic 

groups, including in areas of the country, such as the Northeast, that have not historically 

had extensive illicit methamphetamine markets.15 These trends were also observed among 

populations, such as non-Hispanic Black persons who have historically had low rates of 

methamphetamine use and harms as well as among those who have long been impacted by 

methamphetamine use, such as American Indian and Alaskan native persons.5,16,17 Similar 

trends have been found for psychostimulant-involved emergency department (ED) visits18,19 

and methamphetamine-related calls to poison control centers in the United States.20 

Moreover, the rise in psychostimulant-related harms coincides with a substantial increase in 

the availability of methamphetamine across the United States over the past decade. Based on 

drug product submissions to the National Forensic Laboratory Information System (NFLIS) 

of the Drug Enforcement Administration (DEA), methamphetamine submissions more than 

doubled from 2011 to 2019.15 Furthermore, the 2020 National Drug Threat Assessment, 

methamphetamine seizures and price data, and law enforcement reporting all indicate that 

methamphetamine is now readily available at a greater purity and potency throughout the 

United States.21

Data from other developed countries also show recent increases in methamphetamine 

availability and harms associated with its use. The U.N. World Drug Report notes that 

global seizures of methamphetamine continue to increase and that methamphetamine use 

continues to expand into new markets.22 Of particular note, Australia and Canada, which 

aPsychostimulants refers to the class of drugs included in the ICD-10 code T43.6—psychostimulants with abuse potential. This class 
of drugs does not include cocaine, which is coded under a separate ICD-10 code, T40.5 (cocaine). Some deaths identified as involving 
psychostimulants included in T43.6 may also involve cocaine.
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are currently experiencing their own opioid crises, have also recently reported increases 

in methamphetamine availability and harms.23,24 Taken together, the available evidence 

suggests that the resurgence of methamphetamine is widespread and not concentrated among 

limited populations or areas in the United States.

Adding to the complexity of the resurgent methamphetamine threat in the United States is 

the reality that the increases in methamphetamine availability and harms are intertwined 

with the ongoing opioid overdose crisis. Opioid involvement in psychostimulant-involved 

overdose deaths increased from 34.5% of overdose deaths in 2010 to 53.5% in 2019—

an increase of more than 50% (Fig. 1).1,4 Among ED visits, the rate of visits involving 

both opioids and psychostimulants increased 49.9% per year from 2006 to 2011 and 

then increased 14.0% per year from 2011 to 2016.19 The public health implications of 

rising use of opioids and methamphetamine are considerable, as research indicates that 

people who use both substances have poorer substance use treatment outcomes, are less 

likely to receive medications for opioid use disorder (MOUD) treatment, have greater 

difficulty accessing treatment for substance use disorder, report injection drug use and 

injecting more frequently, have increased risk for overdose, and report engaging in high-

risk behaviors that can contribute to the transmission of bloodborne infections, such as 

HIV and viral hepatitis.16,25–30 In addition, research suggests that some individuals using 

methamphetamine may unknowingly be exposed to highly potent opioids, such as illicitly 

manufactured fentanyl due to mixing of fentanyl into the illicit drug supply,29 further 

exacerbating the overdose risk among individuals who are naive to the respiratory depressant 

effects of opioids and may not carry naloxone or suspect they are at risk for an opioid 

overdose.

This evolution of the nation’s overdose epidemic poses novel challenges for prevention, 

treatment, and harm reduction policies, programs, and practices. To inform a science-based 

community and health system response, this narrative review aims to: (1) assess what is 

known about the changing patterns of methamphetamine use with and without opioids in the 

United States and other clinical and social characteristics associated with methamphetamine 

use among nontreatment- and treatment-based populations; (2) characterize the contributions 

of the changing illicit drug supply to methamphetamine use patterns and overdose risk; (3) 

describe what is known about motivations for co-occurring use of methamphetamine and 

opioids, and awareness of exposure to opioids via the illicit methamphetamine supply; (4) 

discuss community and health system responses to resurgent methamphetamine use and 

harms; and (5) identify research gaps and opportunities.

What is known about changing patterns and correlates of 

methamphetamine use with and without opioids in the United States

Methamphetamine trends and correlates among nontreatment populations

Based on nationally representative data from the National Survey on Drug Use and 

Health (NSDUH), the number of people 12 years or older reporting past-year use of 

methamphetamine in 2019 was 2.0 million (95% confidence interval (CI): 1.7–2.3 million), 

up from 1.4 million (95% CI: 1.2–1.6 million) in 2016; the prevalence of past-year 
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use increased from 0.5% (95% CI: 0.4–0.6%) in 2016 to 0.7% (95% CI: 0.6–0.8%) in 

2019.31 Similarly, the number of people with past-year methamphetamine use disorder 

increased from 684,000 (95% CI: 553,000–815,000; or 0.3%, 95% CI: 0.26–0.33%) 

in 2016 to 1,048,000 (95% CI: 860,000–1,236,000; or 0.4%, 95% CI: 0.32–0.48%) in 

2019.31 In addition, among individuals reporting past-year methamphetamine use, the 

number of reporting daily or near daily use of methamphetamine increased over 92% from 

approximately 161,000 (95% CI: 96,000–226,000) in 2016 to 310,000 (95% CI: 204,000–

416,000) in 2019.31

Past-year methamphetamine use and use disorder remained stable between 2015 and 2019 

among youth aged 12–17 and adults aged 18–25 years; however, past-year use and use 

disorder increased significantly among adults 26 years or older between 2016 and 2019.5 

Two other nationally representative surveys of U.S. high school students show declining 

trends in methamphetamine use over a longer time period, with lifetime use dropping from 

4.7% of 12th graders in 1999 to 1.4% in 2020 in the Monitoring the Future Study,32 and 

lifetime use declining from 4.1% among 9th–12th graders in 2009 to 2.1% in 2019 in the 

Youth Risk Behavior Survey.33

Among U.S. adults aged 18–64 during 2015–2019, the prevalence of methamphetamine 

use disorder or methamphetamine injection surpassed the prevalence of methamphetamine 

use without use disorder or injection in each year during 2017–2019.34 Adults who 

have methamphetamine use disorder or inject methamphetamine are more likely to use 

methamphetamine frequently (≥100 days in the past year). Notable trends included increases 

in methamphetamine use disorder without injection by heterosexual men and women, gay/

bisexual men, and lesbian/bisexual women; and by non-Hispanic Whites, Blacks, Asians or 

Other Pacific Islanders, and Hispanics. Populations at increased risk for methamphetamine 

use have diversified rapidly, particularly among those with socioeconomic risk factors and 

more comorbidities. These changes in methamphetamine use patterns increase risks for 

overdose and other adverse outcomes.34

A number of other demographic and geographic factors have been associated with 

methamphetamine use, based on NSDUH data. Among adults, past-year methamphetamine 

use was associated with male sex; ages 26 or older; lower educational attainment; annual 

household income less than $50,000; Medicaid-only or no health insurance; and residing in 

small metro and nonmetro counties (Table 1).35 In addition, past-year methamphetamine use 

was elevated among gay/lesbian and bisexual persons as well as those receiving government 

assistance.36 Geographically, the prevalence of past-year methamphetamine use among 

people 12 years of age or older in 2019 was highest in the West (1.1%, 95% CI: 0.86–

1.34%), followed by the Midwest (0.8%, 95% CI: 0.66–0.94%), South (0.7%, 95% CI: 

0.60–0.80%), and Northeast (0.3%, 95% CI: 0.24–0.36%).31 Co-occurring substance use 

and mental health problems are common among people using methamphetamine. Adults 

who used methamphetamine in the past year also reported past-year use of cannabis (68.7%, 

95% CI: 64.8–72.4%), prescription opioid misuse (40.4%, 95% CI: 36.5–44.5%), cocaine 

use (30.4%, 95% CI: 27.3–33.6%), prescription sedative or tranquilizer misuse (29.1%, 

95% CI: 26.0–32.4%), prescription stimulant misuse (21.6%, 95% CI: 19.0–24.4%), and 

heroin use (16.9%, 95% CI: 14.4–19.8%). In addition, individuals reported past-month binge 
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drinking (46.4%, 95% CI: 42.2–50.5%) and past-month nicotine dependence (44.3%, 95% 

CI: 39.9–48.8%); 57.7% (95% CI: 54.0–61.3%) had any mental illness in the past year, 

and 25.0% (95% CI: 21.4–29.0%) had a serious mental illness. Additionally, among adults 

reporting past-year methamphetamine use during 2015–2018, a majority (52.9%, 95% CI: 

49.6–56.3%) met diagnostic criteria for a past-year methamphetamine use disorder, and 

22.3% (95% CI: 19.6–25.2%) reported injecting methamphetamine in the past year (Fig. 

2).35 As with methamphetamine use, prior research has found that methamphetamine use 

disorder is associated with many of the same demographic factors, co-occurring substance 

use, and mental health comorbidities.34,37,38

Several studies using NSDUH data have specifically examined trends and correlates of 

opioid and methamphetamine couse. An analysis of 2015–2018 NSDUH data found that 

past-year methamphetamine use among people using heroin in the past year increased 

from 22.5% (95% CI: 16.4–30.0%) in 2015 to 37.4% (95% CI: 26.2–50.2%) in 2018, a 

66.2% increase; increases in methamphetamine use among people using prescription opioids 

were also found, rising from 5.4% (95% CI: 4.4–6.6%) in 2015 to 8.0% (95% CI: 6.3–

10.1%) in 2018, a 49.2% increase.36 Similarly, a separate study found that past-month 

methamphetamine use increased from 2015 to 2017 among people reporting past-month 

heroin use (9.0–30.2%), among those with a past-year heroin use disorder (6.2–19.1%), 

and among those with a past-year prescription opioid use disorder (3.8–7.9%), whereas 

trends for most other substances used among these groups did not change during the study 

period.39 A subsequent analysis found these trends continued through 2019.40

Several small studies in the United States lend further support to the link between rising 

methamphetamine and opioid use. In a Denver, Colorado study of people who inject drugs 

(PWID), the proportion reporting methamphetamine as their most frequently injected drug 

steadily increased from 2.1% in 2005 to 29.6% in 2015, while the proportion reporting 

heroin as their most frequently injected drug fluctuated between 48.4% in 2005 and 58.4% 

in 2015; 50% reported injection of both heroin and methamphetamine in the past 12 months 

in 2015.41 Among PWID in Seattle, Washington, combined heroin and methamphetamine 

injection in the past 3 months increased from 18% in 2009 to 31% in 2017 among men 

who have sex with men (MSM) and from 10% to 53% among non-MSM.26 In a follow-up 

study, the proportion of PWID reporting combined heroin and methamphetamine injection 

as their main drug nearly doubled from 10.3% in 2017 to 20.1% in 2019.25 In a sample 

of adults with opioid use disorder in Ohio, 55.6% had used methamphetamine in the past 

6 months. A common trajectory among this population was first misusing prescription 

opioids, then transitioning to heroin and illicitly manufactured fentanyl, and then initiating 

methamphetamine use, with 83.8% reporting their first methamphetamine use occurring 

after their first illicit opioid use.42 Finally, a study of 23 syringe services programs (SSPs) 

in 2018 found that 70% of SSPs, including programs in all U.S. Census regions and those 

in both rural and urban areas, reported increases in methamphetamine use among SSP 

participants in the past 2–3 years, often in conjunction with opioid injection.43

Particularly noteworthy are the findings from multiple studies that assessed the elevated 

health and social risks among individuals who use both opioids and methamphetamine. 

Compared with the use of opioids alone, those reporting use of both drugs have a 132% 
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higher prevalence of injection drug use; a 55% higher prevalence of serious mental illness; 

a nearly two-fold higher prevalence of hepatitis B or C;44 46% more ED visits; 99% 

more overnight hospital stay days; 1.4 times more social service use; and 3.3 times more 

criminal justice involvement, potentially reflective of more severe or extensive substance 

use problems.45 Methamphetamine use and combined opioid and methamphetamine use is 

also associated with housing instability and homelessness.41,42,44,45 Injecting both heroin 

and methamphetamine was associated with a nearly three-fold increase in having a nonfatal 

overdose in the past year compared with only injecting heroin,41 as well as greater frequency 

of: drug use, injecting daily, sharing syringes and other injection equipment, injecting in the 

femoral vein or jugular vein in the past 3 months, and witnessing an overdose in the past 12 

months.25

Methamphetamine trends and correlates among treatment populations

Although data are more limited, the available research on treatment populations indicates 

a significant rise in methamphetamine use in recent years, as was detailed above with 

nontreatment populations. Using data from the nationwide Treatment Episode Data Set 

(TEDS), prior research shows that methamphetamine use among drug-related treatment 

admissions increased between 2010 and 2017.16 These increases were found for both 

any methamphetamine reported at treatment admission, rising from 14.1% (227,372) of 

drug-related treatment admissions in 2010 to 23.6% (372,926) in 2017, as well as among 

admissions where methamphetamine was the primary drug of use, rising from 9.4% 

(152,351) of admissions in 2010 to 14.5% (229,336) in 2017. This increase represented 

an average annual growth of 8.8% per year from 2010 to 2017 for any methamphetamine use 

at treatment admission and 7.4% for primary methamphetamine admissions. Importantly, 

these increases were seen across nearly all demographic groups examined as well as all U.S. 

Census regions (Fig. 3).16

In the same study, characteristics associated with increased odds of reporting 

methamphetamine use at treatment admission included the following: female sex; 

admissions aged 35–44 years compared with those aged 25–34 years; treatment admission 

in the Midwest, South, or West compared with the Northeast; being unemployed or not in 

the labor force; dependent living or being homeless; and having a referral from a healthcare 

provider, other community referral, or criminal justice referral compared with individual/

self-referral.16 Consistent with increases in methamphetamine injection seen in nontreatment 

populations, using TEDS data from 2008 to 2017, admissions reporting injection as the 

primary route of methamphetamine use increased from 17.5% of methamphetamine-related 

admissions in 2008 to 28.4% in 2017, a 62.3% increase. By contrast, smoking as the primary 

route of use declined from 67.3% in 2008 to 58.8% in 2017, a 12.6% decline; snorting 

declined from 10.8% in 2008 to 9.4% in 2017; and oral/other routes declined from 4.3% in 

2008 to 3.4% in 2017. Similar results were found for primary methamphetamine admissions, 

where injection increased from 16.8% in 2008 to 25.9% in 2017; smoking dropped from 

70.3% to 62.0%; snorting remained stable at about 9.0%; and oral/other routes dropped 

slightly to approximately 3.0% in 2017.16
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Co-occurring substance use was also common among methamphetamine treatment 

admissions. In 2017, the most common substances reported at treatment admission 

among any methamphetamine treatment admissions were marijuana (33.7%), alcohol 

(25.9%), and heroin (23.6%). However, there were significant shifts in the percentage 

of methamphetamine treatment admissions reporting use of other substances during 

2008–2017, with declines in alcohol (28.4% decline, from 36.1% of admissions to 

25.9%), marijuana (10.8%, from 37.8% to 33.7%), and cocaine (43.5%, from 10.1% 

to 5.7%); however, benzodiazepine use increased 196.7%, from 0.9% to 2.7% of any 

methamphetamine treatment admissions.16 Of particular relevance to the link between rising 

methamphetamine and opioid use during 2008–2017 was the substantial increase in heroin 

use among people reporting methamphetamine use at treatment admission, rising 345.8%, 

from 5.3% of admissions to 23.6%, with prescription opioid use increasing 115.1%, from 

3.8% to 8.3%; among primary methamphetamine admissions, heroin use increased 281.1%, 

from 2.1% of admissions to 8.0%; prescription opioid use increased 147.1%, from 2.2% to 

5.6%.16

Examining trends in methamphetamine use among people entering substance use treatment 

for primary heroin use disorder in the national TEDS data from 2008 to 2017, the percentage 

of heroin admissions also reporting methamphetamine use at treatment admission increased 

nearly five-fold, from 2.1% of admission in 2008 to 12.4% in 2017—an average annual 

growth rate of 23.4%.27 As with methamphetamine treatment admissions, the rise in 

methamphetamine use among primary heroin treatment admissions was seen among 

both males and females, among all age and race/ethnicity groups examined, and in 

all U.S. Census regions. Characteristics associated with increased odds of reporting 

methamphetamine use among heroin treatment admissions included the following: female 

sex; age 25–34 years compared with those aged 35–44 years; non-Hispanic American 

Indian/Alaska Native persons compared with non-Hispanic White persons; treatment 

admissions in the Midwest, South, or West compared with the Northeast; part-time 

employment, unemployment, or not in the labor force; dependent living or being homeless; 

treatment referral by a healthcare provider, other community referral, or criminal justice 

referral compared with individual/self-referral; and reporting heroin injection. Concerningly, 

treatment admissions reporting both heroin and methamphetamine use were 35% less likely 

to receive MOUD as part of their treatment plan compared with those reporting heroin 

alone.27

A small number of other recent studies have examined methamphetamine and opioid 

use among treatment populations. Among people seeking treatment for opioid use 

disorder at approximately 170 treatment facilities in the United States, past-month use of 

methamphetamine increased from 18.8% of individuals in the second quarter of 2011 to 

34.2% in the first quarter of 2017.46 Increases were seen among males and females, in urban 

and rural areas, in White and non-White persons, and in all U.S. Census regions.46 In a 

subsequent study, among people entering treatment for opioid use disorder, past-month use 

of methamphetamine increased from 19.6% in the second half of 2011 to 36.4% in the first 

half of 2018, whereas past-month use of alcohol, nicotine, and other prescription and illicit 

drugs either remained stable or declined during the study period.47
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How illicit drug supply changes are contributing to methamphetamine use 

patterns and overdose risk

In 2006, the Combat Methamphetamine Epidemic Act (CMEA) was signed into law, which 

regulated over-the-counter sales of methamphetamine precursor chemicals (i.e., ephedrine, 

pseudoephedrine, and phenylpropanolamine). Provisions of CMEA implemented daily sales 

limits and 30-day purchase limits; placed products out of direct customer access; and 

required a logbook and valid identification for purchase, among other requirements.48 As 

a result, domestic production of methamphetamine declined substantially; however, the 

drop in domestic production has now been replaced by the production of high purity 

methamphetamine from Mexico that is primarily transited into the United States via the 

Southwest border.21

The overall availability of methamphetamine in the United States has increased substantially 

in recent years. After declining from 2005 through 2010, methamphetamine submissions to 

DEA’s NFLIS more than doubled from 2011 to 2019. In fact, in 2019, methamphetamine 

was the most frequently identified drug in products tested by state and local laboratories 

participating in NFLIS, with 417,867 reports out of 1,521,360 submissions (27.4%).15 

Regional variation exists in the availability of methamphetamine, and several important 

regional changes have occurred over time as the availability of methamphetamine has 

increased. In general, methamphetamine has been predominately concentrated in the 

Western region of the United States, largely due to its proximity to the southwest border 

with Mexico, where trafficking of methamphetamine has thrived.21 However, in recent 

years, increases in methamphetamine in other regions of the United States have created 

cause for concern. For example, though almost half of methamphetamine drug submissions 

in 2019 occurred in the West (47.0%), steep increases were seen in the South and Midwest, 

accounting for 29.5% and 28.4% of submissions in 2019.15 Furthermore, although the 

Northeast accounted for the lowest percentage of methamphetamine submissions in 2019, 

4.6%, this region has experienced significant increases in methamphetamine submissions 

in recent years.15 This is particularly concerning because the Northeast has historically not 

been a major market for methamphetamine—opening up new avenues of access for people 

who use drugs.21

In addition to increased availability of methamphetamine throughout the United States, 

there has also been concern in recent years about mixing of highly potent synthetic 

opioids like illicitly manufactured fentanyl into the illicit methamphetamine supply, and 

thus unknowingly exposing opioid-naive individuals to potentially lethal amounts of 

opioids. Between 2015 and 2017, the number of drug submissions with mixtures of 

fentanyl and methamphetamine increased 744%; yet, methamphetamine–fentanyl mixtures 

accounted for less than 2% of all methamphetamine reports in 2017.49,50 More recently, 

the percentage of methamphetamine reports in NFLIS that also contained fentanyl (either 

as combinations mixed together or separately but part of the same law enforcement report) 

increased from 3% in 2018 to 7% in 2020, suggesting that the mixing of fentanyl with 

methamphetamine continues to increase, underscoring the potential for individuals who are 

using methamphetamine to unknowingly be exposed to highly potent synthetic opioids, 
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such as fentanyl.51 Geographic variability is also present in these drug combinations, with 

methamphetamine–fentanyl drug submissions most often found in the Northeast, specifically 

New Hampshire, Massachusetts, Vermont, and Maine.52

With these changes in availability, there has also been a proliferation of new product 

forms. Traditionally, methamphetamine is sold in powder or crystal form,53,54 but 

increasingly, new forms, including precursor chemicals, are being seized. For example, 

liquid methamphetamine can easily be dissolved and transported in other fluids, 

making it more difficult for drug detection and easier to traffic and distribute.21 

In addition, pressed methamphetamine powder has been identified in counterfeit 

3,4-methylenedioxymethamphetamine (i.e., MDMA or ecstasy) and amphetamine-type 

prescription stimulant tablets (e.g., Adderall®) in several states.21,50 Equally concerning 

to diversification in the types of methamphetamine available is that the purity and potency 

of methamphetamine has increased substantially in recent years, while the price in the illicit 

market has remained low. From 2007 to 2017, the purity and potency of methamphetamine 

increased nearly 100%; in the first half of 2019, DEA data show that the purity of 

methamphetamine was 97.2% and the potency was 97.5%.21,50 These changes are further 

expanding the reach of methamphetamine markets and products in the United States, and 

likely contributing to the increasing number of fatal and nonfatal overdoses as well as other 

rising health harms associated with methamphetamine use.

What is known about motivations for co-occurring use of 

methamphetamine and opioids, and awareness of exposure to opioids via 

the illicit methamphetamine

Typically, people who report use of methamphetamine have used other substances prior to 

initiating methamphetamine. Thus, understanding motivations for methamphetamine use 

is important to inform prevention, treatment, and harm reduction strategies. A survey 

of people with methamphetamine dependence who did not meet criteria for dependence 

on other substances found that the majority used methamphetamine for its positive 

reinforcement or “pleasure seeking,” with smaller but generally nonoverlapping groups 

reporting “pain avoidance” or negative reinforcement as important motivations for use.55 

Among methamphetamine-related treatment admissions in Texas, motivations for use among 

females centered around activities, such as increased energy, staying awake, housework, 

childcare, weight loss, and mood, whereas increased energy and enhanced sexual pleasure 

were cited by male respondents as a benefit to using methamphetamine.56 The term chemsex 
has been coined recently to describe the use of drugs in conjunction with planned sexual 

experiences. Methamphetamine, in particular, is linked with chemsex, especially among 

MSM due to its association with enhanced sexual desire, arousal, and sexual pleasure.57–61

Given the rising couse of methamphetamine and opioids, it is particularly important to 

understand motivations contributing to these trends. Drawing from a sample of individuals 

with opioid use disorder receiving treatment in approximately 170 treatment facilities in 

the United States, the primary motivations for co-occurring use included high seeking 

and synergistic effects (51% of respondents), to balance the effect between the two drugs 

Jones et al. Page 9

Ann N Y Acad Sci. Author manuscript; available in PMC 2023 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



(38.6%), and using methamphetamine as a substitute when opioids were not available 

(15.2%). Individuals also reported that methamphetamine had increased in their local area 

because of increased accessibility (38.9%), increased popularity (37.5%), low cost (30.6%), 

restrictions on opioids (13.9%), and available dealer supply (11.1%).46

A small qualitative study conducted among rural residents at SSPs in Oregon who 

coused methamphetamine and opioids reported heroin (56%) was their primary drug 

for getting high and methamphetamine use was driven by the increased availability 

and lower costs compared with opioids in their communities. Participants also reported 

using methamphetamine to help with opioid withdrawal symptoms or to decrease their 

opioid use, which they viewed as more harmful.62 An additional study among treatment 

staff and patients receiving treatment at two treatment facilities in Oregon identified 

several individual-level factors contributing to the rise in methamphetamine and opioid 

use: methamphetamine as a strategy to detoxify or titrate impacts of heroin; financial 

benefits of methamphetamine to maintain a high; easy access to purchasing heroin and 

methamphetamine in combination; and methamphetamine being perceived as a safer 

alternative to heroin.63

Three additional studies have identified similar motivations for methamphetamine use in 

the context of heroin or illicit fentanyl. A study exploring overdose risk factors in a 

sample of people who use drugs in Ohio noted that “a preliminary finding from our 

current research focusing on methamphetamine suggests the existence of lay beliefs among 

people who use drugs in Dayton that use of methamphetamine in conjunction with heroin/

non-prescribed fentanyl may reduce overdose risk. This incorrect lay belief may contribute 

to increased methamphetamine use in conjunction with non-prescribed fentanyl, and may, 

in part, explain the significant role of methamphetamine use as a correlate of overdose.”64 

A subsequent study found that 78% of individuals participating in an in-depth qualitative 

study of methamphetamine and opioid use endorsed using methamphetamine to manage 

opioid withdrawal and 54.6% reported ever using methamphetamine to help quit opioid 

use; other motivations for methamphetamine use included to enjoy the high (93.9%), help 

with emotional problems (42.4%), get more energy (93.9%), balance out the effects of 

heroin/fentanyl (72.7%), and to enhance sexual experiences (60.6%).65 A study of 23 SSPs 

across the United States found that not only were programs seeing an increase in combined 

injection of opioids and methamphetamine, but that some individuals were switching from 

opioids to methamphetamine due to concerns about increased risk for overdose from 

fentanyl and the contaminated heroin supply.43

In addition to motivations for use, there has been interest in understanding the patterns of 

couse of opioids and methamphetamine, for example, whether individuals are using them 

together at the same time or at different times and days, as this is undoubtedly linked to 

the motivations for use and risk for harm. The available data are limited; however, several 

small studies have examined the patterns of couse. In a sample of adults seeking treatment 

for opioid use disorder, 79.9% of respondents used both opioids and methamphetamine on 

the same day, with 38.9% reporting use at the same time, 9.4% reporting use immediately 

before or immediately after one another, and 31.5% reporting use on the same day but at 

different times. The mean number of days of co-occurring use was 14.6 days per month in 
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an average month.46 Among people who were injecting both heroin and methamphetamine 

in Denver, Colorado, 43.9% reported injecting the drugs separately at different times, 28.0% 

reported mixing the drugs together and injecting, and 24.0% reported doing both.41 Among 

SSP participants in Seattle, 55.3% of participants reported using the combination in the past 

3 months.25

Finally, while there are clear trends in people knowingly using opioids and 

methamphetamine together in both treatment and nontreatment samples, there remains very 

real concern about unknowing exposure to opioids leading to overdose due to mixing 

of fentanyl and other synthetic opioids in illicit drug supplies of methamphetamine. The 

literature is very limited on this topic. Among people who use drugs and engage with harm 

reduction programs in British Columbia in 2015, 73% of individuals testing positive for 

fentanyl reported that they had not knowingly used fentanyl in the past 3 days.29 Among this 

sample, most reported recent methamphetamine use (59% of the sample, with 38% of these 

testing positive for fentanyl).25 However, as awareness of fentanyl in the illicit drug supply 

has increased in recent years, awareness and motivations may be changing. For example, a 

subsequent study of individuals engaging with harm reduction programs in British Columbia 

in 2018 reported that 60.3% of participants tested positive for fentanyl, and among those 

testing positive, nearly two-thirds (64%) reported knowingly having used fentanyl within the 

past 3 days. People reporting the use of methamphetamine were significantly more likely to 

report recent known fentanyl use compared with unknown fentanyl use in recent years.66

How do community and health system responses to resurgent 

methamphetamine use and harms need to evolve?

The available data from both nontreatment populations and populations engaging with the 

substance use treatment system demonstrate that methamphetamine use is increasing in 

the United States, and that these increases are occurring among a range of demographic 

groups and across geographic areas. Of particular importance, the rise in methamphetamine 

use appears to be intimately linked to the ongoing opioid overdose crisis, with substantial 

increases in methamphetamine use among people using opioids and those with opioid 

use disorder. In addition, motivations for use vary, with some individuals reporting that 

methamphetamine serves as a substitute when opioids are not available, as a means to 

modulate or moderate their opioid use, or as a purported risk reduction strategy due to the 

perceived improved safety profile of methamphetamine compared with heroin or fentanyl. 

The changing methamphetamine use trends noted in this review are consistent with the well-

documented rise in overdose deaths and ED visits involving psychostimulants, both with 

and without opioid involvement.1–5,18,19 Underlying these changing patterns of substance 

use and overdose are substantial expansions in the availability of methamphetamine that 

is of high purity and potency, increasingly available in various forms, and being sold at 

historically relatively low cost.21 The mixing of fentanyl and other synthetic opioids into 

illicit supplies of methamphetamine may also be contributing to overdose risk and other 

harms among people using methamphetamine.
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As the nation faces an accelerating overdose epidemic, these evolving substance use patterns 

present novel challenges for prevention, treatment, and harm reduction efforts that demand 

expanded, innovative community and health system responses. This response must engage 

multiple sectors in the community to comprehensively address the immediate challenge of 

rising overdose deaths and other health harms from substance use while simultaneously 

working to prevent future substance use, addiction, and overdose.

Effective community response begins by maintaining near real-time situational awareness 

about local use patterns and overdose trends. CDC’s Overdose Data to Action (OD2A) 

cooperative agreement program supports state, territorial, county, and city health 

departments collecting high-quality, comprehensive, and timely data on overdoses and 

in using those data to inform prevention and response efforts.67 The two surveillance 

components of OD2A leverage data from EDs (Drug Overdose Surveillance and 

Epidemiology or DOSE) and medical examiner/coroner reports, including death scene 

investigation findings and postmortem toxicology (State Unintentional Drug Overdose 

Reporting System or SUDORS), to better track and understand the complex and changing 

nature of the drug overdose epidemic in local communities.68,69 Law enforcement drug 

seizure data and mixed-methods monitoring of drug use patterns by groups, such as the 

National Drug Early Warning System (NDEWS), have also provided clues about changes 

and variation in drug availability contributing to changing substance use and overdose 

patterns.70 Such programs as DOSE, SUDORS, and NDEWS and other monitoring systems 

may be a model that communities, states, and regions can utilize.

Of note, some monitoring systems track overdose spikes and activate resources on demand 

in collaboration with community partners.71 One tool, known as OD-MAP (Overdose 

Detection – Mapping Application Program), uses smart phone technology or existing record 

management systems to track the geospatial location of fatal and nonfatal overdoses.72 OD-

MAP alerts allow communities to rapidly implement a response protocol and disseminate 

messaging to mitigate harms as part of a comprehensive emergency management plan.72 

Broad stakeholder engagement is essential to facilitate secure and HIPAA-compliant data 

sharing and coordination of activities between community partners to maximize integration 

in service delivery.72 Larger community awareness about overdose incidents can be 

maintained by leveraging dashboards to track progress and areas for opportunity over time.73

To complement this, communities can conduct overdose fatality reviews (OFRs).74,75 This 

involves interdisciplinary teams coming together to critically review case-level information 

about overdose deaths in an area, identify opportunities to intervene across sectors, and 

address the gaps pinpointed via programmatic and policy changes.74,75 For example, OFRs 

might identify unmet needs, such as treating co-occurring mental illness, or highlight 

avenues to better target resources to reach at-risk populations, such as persons experiencing 

homelessness, those transitioning from institutional settings, such as the criminal justice 

system, those with a previous nonfatal overdose, and those with a history of suicide attempts 

or suicidal ideation.74,75 OFRs can also lead to service enhancement through novel service 

delivery strategies, such as the use of telehealth, which was proven effective during the 

COVID-19 pandemic.76,77
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These activities fit into broader frameworks that communities can leverage like Public 

Health and Safety Teams (PHAST).78 Importantly, PHAST focuses on engaging community 

partners to increase their understanding of the local overdose crisis, optimize jurisdictional 

capacity, and establish shared accountability for continuous improvement.78 PHAST teams 

analyze data on overdose burden, treatment and harm reduction service availability and 

use, changes in the local drug supply from drug-related arrests and seizure information, 

and input from a wide array of local agencies and community organizations to inform 

strategic priorities.78 A centerpiece of the PHAST approach is performance management 

where progress is monitored, and setbacks are learning opportunities to refocus activities to 

improve long-term outcomes.78

The Overdose Response Strategy, an ongoing initiative in 21 high-intensity drug trafficking 

areas in 34 states, widens public health and public safety data sharing to the regional 

level and is examining cutting-edge evidence-based community-level interventions.79,80 This 

includes capitalizing on unique opportunities to link persons to treatment from public safety 

venues, such as prearrest diversion programs, fire or police stations, or drug courts.80–83 

Programs like Law Enforcement Assisted Diversion (LEAD) and Police Assisted Addiction 

& Recovery Initiative (PAARI) are noteworthy examples that use nonarrest, low barrier, and 

flexible pathways for treatment and recovery.84–87

Community partners are well positioned to help link and retain people who use drugs 

to comprehensive treatment and recovery support services.88–90 Linkage to care is an 

intentional strategy that works by connecting persons with a substance use disorder who are 

not currently accessing care with intensive support to initiate and sustain engagement with a 

treatment provider. A holistic approach involves complementary services, such as behavioral 

health supports, treatment for infectious disease complications of injection drug use, such as 

HIV and viral hepatitis, and access to housing, transportation, and employment assistance.90 

Use of persons with lived experience like peer recovery coaches or patient navigators can be 

expanded to fit into broader efforts to adapt the “cascade of care” framework that has proven 

effective at retaining persons in HIV treatment.91–93 Community partners are central to this 

linkage and retention given their access to high-risk populations.

Given the increase in potency, affordability, availability, and geographic dispersion of 

methamphetamine as well as the mixing or couse of it with illicitly manufactured fentanyl 

and fentanyl analogs, communities can also increase the number of venues offering overdose 

prevention education and providing take-home naloxone through primary care settings, 

retail pharmacies, inpatient and outpatient substance use treatment programs, SSPs, support 

groups, mobile outreach, and other community-based settings.94 This may be especially 

important in rural areas where these services are often absent or not widely available.95,96 

Harm reduction approaches and efforts to link and retain persons in treatment and care are 

critical, given the lack of Food and Drug Administration (FDA)–approved pharmacologic 

treatment for methamphetamine use disorder and in an illicit drug market rampant with 

synthetic opioids.94,97 Recently, SAMHSA and CDC amended the State Opioid Response 

Grant and the OD2A cooperative agreement programs, respectively, to allow funds to 

address stimulant misuse and use disorders, as well as to allow the purchase of fentanyl 

test strips to help drug users identify fentanyl contamination in the drug supply.98–100
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It is critical for the U.S. healthcare system to provide treatment to individuals with 

methamphetamine use disorder because it is paramount to supporting long-term recovery 

and reducing the health harms associated with methamphetamine use. Currently, there are 

no FDA-approved medications for the treatment of methamphetamine use disorder. Several 

evidence-based nonpharmacological treatments have been identified for management of 

methamphetamine use disorder and other stimulant use disorders, including contingency 

management (CM), cognitive behavioral therapy, community reinforcement approach, and 

the Matrix Model (a framework to engage patients in treatment and to help them achieve 

abstinence, with treatment materials, including elements of relapse prevention, family 

and group therapies, drug education, and self-help participation). A review of systematic 

reviews of these management strategies found that CM demonstrated a significant benefit 

in treatment of stimulant use disorder, and suggested an additive effect of CM when 

combined with other nonpharmacological interventions.101 De Crescenzo et al. reviewed 

50 randomized controlled trials of structured psychosocial interventions against an active 

control (or treatment as usual) for the treatment of cocaine and/or amphetamine addiction in 

adults. They reported that CM plus community reinforcement approach, a comprehensive 

behavioral treatment approach that focuses on the management of substance-related 

behaviors and other disrupted life areas, was the only intervention that increased the 

number of abstinent patients at the end of treatment compared with other interventions 

with noncontingent rewards and 12-step programs.102 These findings are supported by other 

systematic reviews subsequently published.103,104

Given the need to expand access to treatment services, such as CM, health systems, 

treatment facilities, and clinicians can institute CM as part of their substance use disorder or 

other outpatient clinics.105 For example, the Department of Veterans Affairs (VA) instituted 

a nationwide CM initiative in 94 substance use disorder treatment locations and enrolled 

2060 patients. The 12-week CM intervention consisted of rapid, onsite testing for stimulants 

twice weekly, with participants receiving a prize slip for a drawing with each stimulant-

negative sample. Prize slip draws started at one for the first stimulant-negative sample and 

increased for each consecutive negative sample up to a maximum of eight draws. A refused, 

stimulant-positive, or missed sample (i.e., an unexcused absence on a testing day) reset the 

draws for the next negative sample down to one with escalation resuming for sustained 

abstinence. After 55 months, evaluation results found that the average proportion of CM 

sessions attended was 55.6%, with 61 programs (64.9%) having an average proportion of 

sessions attended above 50%. In addition, of the 27,850 submitted samples, 25,593 (91.9%) 

tested negative for the targeted substance(s).105

While addressing overdose prevention and increasing use of effective treatments 

for methamphetamine use disorder are essential responses, other issues related to 

methamphetamine require attention as well. Major psychiatric and medical harms 

related to methamphetamine use include psychosis, agitation, severe anxiety, depression, 

cardiovascular issues (e.g., arrhythmias, myocardial infarction, and cerebrovascular 

accidents), infectious diseases (e.g., HIV and hepatitis), and dental problems, all of which 

require interventions within various health settings.6–14 Primary care, EDs, and other health 

services settings all need to maximize their ability to respond to these complex sequelae.106 
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Even health services for pregnant women may need to increase their attention to the use of 

methamphetamine.

For example, overdoses due to methamphetamine have clinical presentations that are 

quite distinct from overdoses due to opioids. Emergency medical services (including 

law enforcement as first responders) who have become particularly familiar with opioid 

overdose may require education and practice support regarding methamphetamine overdose, 

while recognizing that overdose with multiple substances, including opioids, is very 

common. Furthermore, serious disinhibited and agitated behavior due to methamphetamine 

intoxication can be extremely challenging and approaches to managing such clinical 

presentations may need to be enhanced. Entry into treatment and retention in care may 

be more difficult in persons with methamphetamine use disorder compared with other 

persons with other substance use disorders.107 Persons who use methamphetamine may not 

recognize their own use patterns as problematic and may drop out of treatment more readily 

than people who use other drugs.108 Such issues suggest that health services other than 

substance treatment and harm reduction activities may be particularly important for persons 

who use methamphetamine.

Finally, community resources can be utilized to prevent problematic substance use before it 

begins by addressing adverse childhood experiences and other environmental and contextual 

factors that create and sustain health disparities.109,110 Universal preventive interventions, 

such as Promoting School–Community–University Partnerships to Enhance Resilience 

(PROSPER), should be scaled up further, given the short- and long-term protective effects 

they have shown on youth substance use—including on methamphetamine and opioid use 

specifically.111–114 Together, these strategies mitigate harms and integrate, coordinate, and 

strengthen community prevention and response efforts.

What are the research gaps and opportunities?

As methamphetamine harms escalate, the need for improved surveillance, prevention, and 

treatment options becomes particularly salient. Research spanning epidemiology, basic 

neuroscience, prevention intervention development, treatment development (including both 

medication and nonmedication approaches), and health services (including policy) research 

are all needed.

The studies detailed in this review document national rates of methamphetamine use and use 

disorders; however, research to understand the trajectories of methamphetamine use from 

initiation to desistance is needed. Understanding the interplay of methamphetamine and co-

occurring opioid use is of particular importance given the evidence of dynamic relationships 

of these substances in multiple areas and in their overlap in overdose mortality in recent 

years. While much has been written about the use of methamphetamine by MSM,61,115 

documentation of the ongoing prevalence and patterns of use by this subpopulation, along 

with the overlap with HIV incidence, is an important area for study. Building on descriptive, 

epidemiological research, primary prevention interventions are sorely needed to reduce the 

initial onset of methamphetamine use,113 as well as secondary prevention interventions 

to minimize the progression to methamphetamine addiction and reduce the risks of 
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overdose. Tertiary prevention of the serious harms associated with methamphetamine use 

is also warranted. To be successful, such work may need to account for the overlap of 

methamphetamine with other substances, in particular opioids, and with multiple risk and 

protective factors.

While significant research has been conducted on the impacts of methamphetamine on 

the central reward circuitry (and related pathways),116,117 basic neuroscience research is 

essential to developing a full understanding of how methamphetamine use affects the brain. 

Such research can be helpful in targeting both prevention and treatment targets. For example, 

new targets for brain circuitry through brain stimulation interventions (both transcranial 

magnetic stimulation and deep brain stimulation) show some promise for development.118 

In addition, targets for medication development have been uncovered by basic science 

research and are sorely needed given the lack of FDA-approved medications for treatment 

of methamphetamine use disorder. While multiple promising pharmacological targets have 

been identified for development,119 it is also noteworthy that vaccines and monoclonal 

antibodies targeting methamphetamine are under study for both application in supporting 

methamphetamine use disorder treatment and as treatment for acute overdose.120–122

Although research on new prevention and treatment interventions is sorely needed, 

making sure that proven approaches to avoiding or treating methamphetamine use disorder 

are widely available is a key research goal. For example, while CM is effective for 

methamphetamine use disorder treatment,103 it is not widely available in the United States, 

in part, because of challenges to using monetary (or similar) incentives for behavior change. 

While groups such as the VA have overcome these challenges and have begun to offer 

CM as part of care of persons with methamphetamine use disorder in the VA,123 the large 

number of patients insured through Medicaid (and Medicare) are not able to access this as 

a reimbursed service,124 yet those with Medicaid are more likely to have methamphetamine 

use disorder compared with those with private health insurance only.35 Finding novel ways 

to address this gap in services is a key goal for research.

Finally, given the range of demographic and geographic groups experiencing increases in 

methamphetamine-related use and harms, addressing the acute needs of subpopulations, 

including racial and ethnic minority groups and sexual minorities, for prevention, treatment, 

and harm reduction interventions as well as underlying factors contributing to health 

inequities is particularly needed.

Conclusion

Methamphetamine use and harms are increasing in the United States among a broad 

spectrum of demographic groups and geographic areas. Furthermore, the available data 

demonstrate that the rise in methamphetamine use and harms is intimately linked to the 

ongoing opioid crisis, with substantial increases in methamphetamine use among people 

using opioids and those with opioid use disorder. Motivations for use vary, including 

methamphetamine serving as a substitute when opioids are not available, as a means 

to modulate or moderate opioid use, for synergistic euphoric effects, or as a purported 

risk reduction strategy due to the perceived improved safety profile of methamphetamine 
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compared with heroin or illicitly manufactured fentanyl. Underlying these changing patterns 

of use are substantial expansions in the availability of methamphetamine throughout the 

United States. As the nation faces an accelerating overdose epidemic, these evolving use 

patterns demand an expanded, innovative community and health system responses. This 

response must engage multiple sectors in the community to comprehensively address the 

immediate challenge of rising overdose deaths and other health harms, better address the 

complex medical needs of persons using methamphetamine, and work to prevent future 

substance use, addiction, and overdose.
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Figure 1. 
Psychostimulant-involved overdose deaths with and without opioid involvement, and the 

percentage of psychostimulant-involved overdose deaths involving synthetic opioids in 

the United States, 2010–2019. Data source: 2010–2019 National Vital Statistics System. 

Underlying cause of death (X40–44, X60–64, X85, Y10–14). Psychostimulant-involved 

overdose deaths (T43.7); any opioid (T40.0-T40.4, T40.6); synthetic opioids (T40.4).
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Figure 2. 
Methamphetamine injection, use disorder, receipt of substance use treatment and frequency 

of use, other substance use, and mental illness among adults ≥ 18 years old reporting 

past-year methamphetamine use in the United States, 2015–2018. Source: National Surveys 

on Drug Use and Health, 2015–2018; NSDUH uses 2010 Census–based population 

estimates. Receipt in past year among those with a methamphetamine use disorder; all 

other percentages are among adults reporting past-year methamphetamine use. Weighted 

percentages; bars represent 95% CI. *Among those with past-year methamphetamine use 

disorder. ±Past-month; all other variables are past-year. Adapted from Ref. 125.
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Figure 3. 
Percentage of drug-related treatment admissions reporting methamphetamine use in the 

United States, 2008–2017. Data source: 2008–2017 Treatment Episode Data Set. Any 

methamphetamine treatment admissions were defined as treatment admissions where 

methamphetamine was listed as a primary, secondary, or tertiary substance of use. Adapted 

from Ref. 126.
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