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Abstract

Aims—To examine trends and recent changes in non-fatal and fatal stimulant overdose rates with 

and without opioids to improve the descriptive characterization of the US overdose epidemic.

Design—Secondaryanalysis of non-fatal (2006–16) and fatal (2006–17) drug overdose trends, 

focusing on the most recent years of data available to examine rate changes by demographics 

(2015–16 for non-fatal and 2016–17 for fatal).

Setting—Non-fatal drug overdoses from the Healthcare Cost and Utilization Project’s 

Nationwide Emergency Department Sample; drug overdose deaths from the National Vital 

Statistics System.

Participants/cases—International Classification of Diseases, Ninth Revision, Clinical 

Modification (ICD-9-CM) and Tenth Revision, Clinical Modification/Procedure Coding System 

(ICD-10-CM/PCS) codes for cocaine, psychostimulants and opioids were used to classify non-

fatal drug overdoses. Drug overdose deaths were identified using ICD-10 multiple cause-of-death 

codes for cocaine, psychostimulants, all opioids, heroin and synthetic opioids.

Measurements—Percentage of changes in age-adjusted non-fatal and fatal rates of cocaine and 

psychostimulant-involved drug overdose with and without opioids.

Findings—Overall, cocaine-involved non-fatal overdose rates with an opioid increased from 

2006 to 2016 [annual percentage change (APC) = 14.7], while rates without an opioid increased 

from 2006 to 2012 (APC = 11.3) and then remained stable (APC = −7.5). Psychostimulant-

involved non-fatal rates with and without an opioid increased from 2006 to 2016 (APC = 49.9 with 
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opioids; 13.9 without opioids). Cocaine-involved death rates with and without opioids increased 

from 2014 to 2017 (APC = 46.0 with opioids, 23.6 without opioids). Psychostimulant-involved 

death rates with opioids increased from 2010 to 2015 (APC = 28.6), with a dramatic increase 

from 2015 to 2017 (APC = 50.5), while rates without opioids increased from 2008 to 2017 (APC 

= 22.6). In 2016, 27% of non-fatal cocaine- and 14% of psychostimulant-involved overdoses 

included a reported opioid; 72.7% of cocaine- and 50.3% of psychostimulant-involved deaths 

involved an opioid in 2017. From 2015 to 2016, cocaine-involved and psychostimulant-involved 

non-fatal overdose rates with an opioid increased 17.0 and 5.9%, respectively; cocaine-involved 

and psychostimulant-involved non-fatal overdoses without opioids decreased 13.6 and increased 

18.9%, respectively. Death rates involving stimulants increased with and without opioids from 

2016 to 2017 (cocaine with and without opioids = 37.7 and 23.3%; psychostimulants with and 

without opioids = 52.2 and 23.0%). Death rates involving stimulants with synthetic opioids 

increased dramatically from 2016 to 2017 (1.3–2.3 per 100000 for cocaine and 0.3–0.8 for 

psychostimulants).

Conclusions—While increases in cocaine-involved deaths in the United States from 2006 seem 

to be driven by opioids, particularly synthetic opioids, increases in non-fatal and fatal overdoses 

involving psychostimulants are occurring with and without opioids.
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INTRODUCTION

The drug overdose epidemic in the United States continues to worsen. In 2017, there 

were 70237 drug overdose deaths and more than two-thirds involved an opioid [1]. 

Fatal overdoses involving stimulants (cocaine and other psychostimulants, primarily 

methamphetamine) have been increasing during the past few years. From 2016 to 2017, 

deaths involving cocaine and psychostimulants increased 34.4 and 33.3%, respectively [1].

Studies have documented that rising cocaine- and psychostimulant-involved overdose deaths 

increasingly involve opioids, particularly synthetic opioids [2–4]. Among cocaine-involved 

deaths in the United States, synthetic opioid involvement increased from 4% in 2010 to 

40% in 2016 [5]. Death rates involving psychostimulants and synthetic opioids increased 

142.8% annually from 2015 to 2017 [2]. While some people using drugs intentionally mix 

cocaine and heroin (i.e. ‘speedball’) or methamphetamine and heroin (i.e. ‘goofball’) for a 

stronger high or to balance the effects of either drug, studies have suggested that illicitly 

manufactured fentanyl (IMF) has potentially been contaminating the illicit stimulant supply 

[4–7]. Compared to 2015, 2016 data from the National Forensic Laboratory Information 

System (NFLIS) indicated a 297% increase in drug submissions (i.e. drug products obtained 

by law enforcement) containing mixtures of cocaine and IMF and a 134% increase in 

submissions containing cocaine, fentanyl and heroin [8]. Similarly, NFLIS has documented 

increases in methamphetamine mixed with IMF, heroin and other fentanyl-like substances 

[8]. From 2015 to 2016, significant increases in overdose death rates involving cocaine, 

heroin and synthetic opioids other than methadone (referred to as synthetic opioids) 

occurred primarily in the eastern part of the country, while the highest rates of and greatest 
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increases in psychostimulant-involved death rates occurred in midwestern and western states 

[9].

While it is clear that fatal stimulant-involved overdoses are increasing and that synthetic 

opioids are driving some of theseincreases, it is less clear whether opioids are having 

the same impact on non-fatal stimulant-involved drug overdoses. Gaps also remain in 

quantifying recent increases in fatal cocaine and psychostimulant drug overdoses with and 

without opioids by decedent demographics and geography. To address these gaps, and to 

inform overdose prevention and response efforts, we described rate changes and trends of 

non-fatal and fatal overdoses involving stimulants with and without opioids.

METHODS

Data sources and study population

Data on non-fatal drug overdoses for 2006–16 were obtained from the Healthcare Cost 

and Utilization Project’s Nationwide Emergency Department Sample (NEDS) [10]. NEDS 

is an annual stratified sample of billing records that is weighted to produce nationally 

representative estimates of non-federal, hospital-based emergency department (ED) visits in 

the United States. Discharge data from ED visits in NEDS are collected annually from over 

950 hospitals in 24–36 states and Washington, DC.

Data on drug overdose deaths for 2006–17 were obtained from National Vital Statistics 

System mortality files (https://www.cdc.gov/nchs/nvss/deaths.htm), with counts and rates 

tabulated using the CDC WONDER multiple cause-of-death query system (https://

wonder.cdc.gov/mcd.html ). Data are based on death certificates for all US residents.

Identifying emergency department visits and overdose deaths with and without opioids

NEDS transitioned from using International Classification of Diseases, 9th revision, Clinical 

Modification (ICD-9-CM) diagnosis codes to International Classification of Diseases, 

10th revision, Clinical Modification/Procedure Coding System (ICD-10-CM/PCS) on 1 

October 2015. For non-fatal drug overdoses, ICD-9-CM codes were used to classify drug 

overdoses for 2006–14 and the first three quarters of 2015. These included codes for 

cocaine, amphetamine, other psychostimulants and opioids (Supporting information, Table 

S1). ICD-10-CM/PCS codes were used for the fourth quarters of 2015 and 2016. All 

intents (unintentional, suicide, assault and undetermined), diagnoses (not just principal) and 

encounters (initial, subsequent and sequelae) were included. Codes for adverse effects and 

underdosing were excluded. Amphetamine and other psychostimulant codes were combined 

to create one variable for psychostimulants to ensure consistency with fatal overdose codes 

that only designate psychostimulant and donot differentiate amphetamines. Visits where the 

patient died were excluded.

Drug overdose deaths were identified based on ICD-10 underlying cause-of-death codes 

X40–X44 (unintentional), X60–X64 (suicide), X85 (homicide) or Y10–Y14 (undetermined 

intent). Among deaths with drug overdose as the underlying cause, the type of drug is 

indicated by ICD-10 multiple cause-of-death codes for cocaine, psychostimulants with abuse 

potential and opioids (Supporting information, Table S1). To obtain counts involving cocaine 
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and psychostimulants with opioids, we calculated deaths with the respective stimulant 

ICD-10 code with any opioid code. To obtain counts involving cocaine without opioids, we 

first calculated deaths with a cocaine ICD-10 code. We then subtracted deaths with cocaine 

and opioid involvement from all deaths involving cocaine. This process was repeated for 

psychostimulants without opioids. We also recorded deaths with a cocaine ICD-10 code and 

a code for synthetic opioids other than methadone (synthetic opioids [11]) and deaths with a 

cocaine ICD-10 code and a code for heroin. This process was repeated for psychostimulants.

Statistical analysis

Results were reported as ED visit and death counts, age-adjusted rates and standard errors. 

All age-adjusted ED rates from 2006 to 2016 and death rates from 2006 to 2017 per 

100000 population were examined for cocaine with opioids, cocaine without opioids, 

psychostimulants with opioids and psychostimulants without opioids. Age-adjusted ED visit 

and death rates were calculated by applying age-specific rates to the 2000 US Census 

standard population. Age-adjusted overdose rates from 2015 to 2016 (ED) and 2016 to 2017 

(death) were stratified by sex, age group (crude rates presented), US census region and 

urbanization level. Urbanization level was based on the 2013 National Center for Health 

Statistics Urban–Rural Classification Scheme for Counties (https://www.cdc.gov/nchs/data/

series/sr_02/sr02_166.pdf). Age-adjusted overdose death rates from 2016 to 2017 were also 

calculated for cocaine with synthetic opioids, cocaine with heroin, psychostimulants with 

synthetic opioids and psychostimulants with heroin, and stratified by the above variables. 

ED rates for these categories were not calculated, as ICD-9-CM/ICD-10-CM do not clearly 

code for synthetic opioids.

Non-fatal drug overdoses were analyzed in SAS version 9.4 (SAS Institute Inc., Cary, NC, 

USA) using SAS survey procedures (PROC SURVEYFREQ) to account for the NEDS 

sampling design. WONDER provides age-adjusted rates and standard errors for specific 

drug overdose deaths (e.g. any cocaine) and combinations of drugs (e.g. cocaine with any 

opioids), but does not provide age-adjusted rates and standard errors for queries assessing 

one drug without another (e.g. cocaine without any opioids); these were calculated outside 

WONDER.

Regression models were run using JoinPoint (https://surveillance.cancer.gov/joinpoint/) 

default criteria to examine trends from 2006 to 2016 for non-fatal overdoses and from 

2006 to 2017 for fatal overdoses by calculating annual percentage change (APC) and 95% 

confidence intervals (CIs). Absolute rate change and percentage change were calculated for 

the two most recent years of data (i.e. 2015–16for non-fatal and 2016–17forfatal). Z-tests 

were used to determine statistical significance (P < 0.05). Statistically significant results 

are presented. These findings did not derive from pre-registered analyses and the analyses 

should be considered exploratory.
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RESULTS

ED visits involving cocaine with and without opioids, 2015–16

In 2016, 26.7% of ED visits involving cocaine also involved a reported opioid. From 2015 

to 2016, the rate of cocaine overdose ED visits with an opioid increased 17.0%, from 2.1 to 

2.4 per 100000 (Table 1). Rates also increased among both sexes, many age groups, in all 

regions except the Midwest, and in large fringe (30.2%) and small metro counties (44.7%). 

The highest absolute rate change was in the Northeast and among those aged 35–44 years 

(0.8 in both).

The rate of cocaine overdose ED visits without opioids decreased 13.6% from 2015 to 

2016, from 6.9 to 5.9. Rates also decreased among both sexes, most age groups, all regions 

except the West and in large central metro (−30.0%) and non-metro counties [micropolitan 

(−23.4%) and non-core (−36.6%)]. Rates increased in large fringe metro (4.8%) and medium 

metro counties (14.0%). The West wasthe only region to experience an increase, although 

the absolute increase was small (0.2).

ED visits involving psychostimulants with and without opioids, 2015–16

In 2016, 14.3% of ED visits involving psychostimulants involved a reported opioid. From 

2015 to 2016, the rate of psychostimulant overdose ED visits with an opioid increased 

5.9%, from 1.8 to 1.9 per 100000 (Table 1). Rates increased among males (12.2%), people 

aged 35–44 (16.8%) and 45–54 years (17.6%) and in the West (8.3%), although absolute 

increases were small (0.2–0.5). Decreases were observed among those aged 19–24 years 

(−10.1%) and in non-core counties (−35.7%).

The rate of psychostimulant overdose ED visits without opioids increased 18.9% from 2015 

to 2016, from 9.9 to 11.8. Rates increased among both sexes and all age groups, regions and 

urbanization levels except medium metro. The West experienced the largest absolute (3.7) 

and relative (28.9%) regional increases.

Trends in ED visits involving cocaine and psychostimulants with and without opioids, 
2006–16

ED visit rates involving cocaine with an opioid increased from 2006 to 2016 (APC = 14.7, 

CI = 9.3, 20.4) (Fig. 1a), while rates involving cocaine without opioids increased from 2006 

to 2012 (APC = 11.3, CI = 2.0, 21.5) and then remained stable from 2012 to 2016 (APC = 

−7.5, CI = −20.8, 7.9). ED visit rates involving psychostimulants with an opioid increased 

dramatically from 2006 to 2011 (APC = 49.9, CI = 21.6, 84.6), followed by a slower 

increase from 2011 to 2016 (14.0, CI = 3.0, 26.2). ED visit ratesinvolving psychostimulants 

without opioids increased from 2006 to 2016 (APC = 13.9, CI = 9.8, 18.1).

Deaths involving cocaine with and without opioids, 2016–17

In 2017, 72.7% of deaths involving cocaine involved at least one opioid. Death rates 

involving cocaine with an opioid increased 37.7% from 2016 to 2017, from 2.3 to 3.2 

per 100000 (Table 2). Rates also increased among both sexes, all age groups except those 

aged 15–19 years (rates for 0–14 years were unstable due to small numbers and were not 
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calculated), allregionsand all urbanization levels. Micropolitan areas experienced the largest 

relative increase (65.5%), while large fringe and medium metro areas experienced the largest 

absolute increases (1.0).

From 2016 to 2017, the death rate involving cocaine without opioids increased 23.3%, from 

0.9 to 1.1. Rates also increased among both sexes, most age groups, all regions and all 

urbanization levels except for non-core counties. The Midwest witnessed the largest absolute 

(0.4) and relative (43.7%) regional increases.

Deaths involving psychostimulants with and without opioids, 2016–17

In 2017, 50.3% of psychostimulant-involved overdose deaths involved at least one opioid. 

The death rate involving psychostimulants with an opioid increased 52.2% from 2016 to 

2017, from 1.1 to 1.7 per 100000 (Table 2). Rates also increased among both sexes and all 

age groups, except those ≥ 65 years (rates not calculated for 0–14 years), all regions and 

all urbanization levels. Medium metro areas had the largest relative increase (65.6%), while 

medium metro and micropolitan areas had the largest absolute increases (0.8). The Mid-west 

had the largest absolute (0.9) and relative (87.4%) regional increases.

The death rate involving psychostimulants without opioids also increased from 2016 to 2017 

(23.0%), from 1.3 to1.6.Rates increased among both sexes,most age groups, all regions 

except the Northeast and all urbanization levels. The largest absolute (0.9) and relative 

(65.5%) increases in rates by urbanization level were in small metro areas. While the largest 

relative increase by region was in the Midwest (39.2%), the largest absolute increase was in 

the West (0.6).

Trends in deaths involving cocaine and psychostimulants with and without opioids, 2006–
17

From 2006 to 2017, death rates involving cocaine with an opioid decreased from 2006 to 

2010 (APC = −12.0, CI = −18.6, −4.8), experienced a non-statistically significant increase 

from 2010 to 2014 (APC = 11.2, CI = −1.9, 26.0) and sharply increased from 2014 to 

2017 (APC= 46.0, CI = 34.9, 58.1) (Fig. 1b). Death rates involving cocaine without opioids 

decreased from 2006 to 2009 (APC = −21.2, CI = −28.4, −13.2), remained stable from 2009 

to 2014 (APC = −2.8, CI = −9.9, 4.9) and increased from 2014 to 2017 (APC = 23.6, CI 

= 11.8, 36.7). Rates involving psychostimulants with an opioid remained stable from 2006 

to 2010 (APC = 5.9, CI = −9.8, 24.3) and increased from 2010 to 2015 (APC = 28.6, CI = 

15.6, 43.1) and 2015 to 2017 (APC = 50.5, CI = 25.0, 81.1). Finally, death rates involving 

psychostimulants without opioids remained stable from 2006 to 2008 (APC = −13.6, CI = 

−31.3, 8.6) and increased from 2008 to 2017 (APC = 22.6, CI = 20.9, 24.3).

Deaths involving cocaine and psychostimulants and specific opioid categories, 2016–17

Death rates involving cocaine and synthetic opioids and cocaine and heroin increased 

from 2016 to 2017 (76.9 and 9.1%, respectively) (Table 3). While death rates involving 

cocaine and synthetic opioids increased for all demographics, regions (except the South, 

with a 16.7% decrease) and urbanization levels, death rates involving cocaine and heroin by 

demographic group were mostly stable. Smaller increases in death rates involving cocaine 
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and heroin were seen among both sexes, people aged 45–54 years (22.2%), all regions 

except the West and large central (14.3%) and large fringe metro (15.4%) counties.

Death rates involving psychostimulants and synthetic opioids also increased from 2016 

to 2017 (166.7%), from 0.3 to 0.8 per 100000. Increases were also observed in all 

demographics. Increases in death rates involving psychostimulants and heroin were observed 

overall (40.0%) and among most demographic groups, although increases were not as large 

as those with psychostimulants and synthetic opioids.

DISCUSSION

In 2016, 27% of overdose ED visits involving cocaine and 14% involving psychostimulants 

also involved a reported opioid. In 2017, almost 75% of overdose deaths involving cocaine 

and half involving psychostimulants involved at least one opioid. Overall, we found that 

rates of overdose ED visits involving cocaine and psychostimulants with an opioid increased 

in recent years, as did those involving psychostimulants without opioids. Non-fatal cocaine 

overdoses without opioids decreased from 2015 to 2016. Overdose deaths involving cocaine 

and psychostimulants increased in the past several years with and without opioids. Of 

particular note, these increases occurred across a broad range of demographic groups and 

geographic areas, underscoring the dynamic and evolving overdose crisis in the United 

States.

Our analysis of ED visit data with mortality data provides a better understanding 

of the recent increases in stimulant-involved fatal overdoses. Rates of cocaine- and 

psychostimulant-involved overdose ED visits with any opioid were relatively low, and 

while increasing from 2015 to 2016, they did not increase as dramatically as death rates 

involving cocaine and psychostimulants with opioids. In contrast to mortality data, cocaine 

overdose ED visits without an opioid decreased 13.6% from 2015 to 2016. However, 

because poisoning codes are influenced by self-report and provider observations, overdoses 

seen in the ED involving stimulants with fentanyl may be coded as stimulants only due to a 

lack of toxicological testing [12]. Therefore, stimulants with opioid ED visit estimates may 

underestimate their actual values, and the without opioid categories may be overestimated.

Deaths involving cocaine and opioids increased more than cocaine deaths without an opioid 

from 2016 to 2017, suggesting that the opioid overdose epidemic is contributing to recent 

increases in cocaine-involved deaths. Data from 2016 to 2017 on psychostimulant-involved 

deaths with and without opioids also point to increasing opioid involvement. These findings 

point to the importance of ensuring that the response to the opioid overdose crisis is 

sufficiently nimble to incorporate evolving drug use patterns. Current efforts to expand 

medication-assisted treatment for opioid use disorder should consider the polysubstance 

nature of addiction and incorporate a continuum of treatment and recovery support services 

targeted to the multiple substances an individual may be using when engaging in treatment.

Analyses of stimulant overdose deaths and specific opioids support the finding that synthetic 

opioids (e.g. IMF) are the primary opioids found in deaths involving both stimulants and 

opioids. While deaths involving cocaine and heroin increased, the rate was much lower 
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than those involving cocaine and synthetic opioids from 2016 to 2017. However, this could 

be attributable to changes in the drug supply rather than underlying changes in use in 

the population. While heroin drug submissions in NFLIS increased from 2006 to 2015, 

they decreased from 2015 to 2017 [13]. Conversely, fentanyl drug submissions increased 

dramatically from 2014 to 2017, and in some areas in the Northeast and Midwest are the 

predominant illicit opioid available in some illicit drug markets [13]. We also observed large 

relative increases in deaths involving psychostimulants and synthetic opioids from 2016 

to 2017, particularly in the Midwest, although rates were relatively low. In 2017, 30% of 

methamphetamine-caused deaths in Florida had fentanyl as a co-occurring substance [14]. 

Fentanyl mixed with cocaine or methamphetamine poses a substantially heightened risk 

of overdose among people who only use stimulants or use opioids infrequently and thus 

lack opioid tolerance [15]. This also underscores the importance of naloxone access not 

onlyamong individuals knowingly using opioids, but also among individuals using other 

illicit drugs that might be contaminated with IMF [16].

ED visits for psychostimulant overdose without an opioid also increased from 2015 

to 2016. The West has historically had higher methamphetamine use rates [17], and 

experienced particularly large increases in ED visits for psychostimulant overdose from 

2015 to 2016. This is probably attributable to a shift in production of methamphetamine by 

Mexican cartels in recent years after a decline in US domestic production following laws 

limiting access to methamphetamine precursors, pseudoephedrine, phenylpropanolamine 

and ephedrine [18,19]. Since 2010, there has been a nearly 10-fold increase in the amount 

of methamphetamine seized by US Customs and Border Protection, from 8900 to more 

than 80000 pounds in 2018 [8]. Continued research and development of medications for 

treatment of methamphetamine use disorder, as well as other stimulant use disorders, 

are needed. Some data suggest that medications used to treat opioid use disorder, 

such as buprenorphine and extended-release naltrexone, may have a role in treating 

methamphetamine use disorder, but more research is needed [20,21].

Limitations

For overdose ED visits, comprehensive toxicological testing of biological samples from 

patients experiencing overdose rarely occurs [22], and may have led to misclassification 

of overdoses involving stimulants with and without opioids. As poisoning codes on ED 

medical records are influenced by patient self-report or observations by ED personnel [12], 

inclusion of opioid codes in combination with a stimulant code may be underestimated 

in ED data, especially in cases where patients use a stimulant unknowingly mixed with 

fentanyl [23,24]. For overdose deaths, improvements in toxicological testing over time might 

account for some increases. In addition, the types of drugs involved in overdose deaths were 

not included on 15% of death certificates in 2016 and 12% in 2017, potentially leading 

to an underestimate of stimulant-involved overdose deaths. The NEDS transition from 

ICD-9-CM to ICD-10-CM/PCS codes probably affected comparisons between overdose ED 

visits from 2015 to 2016 and also precluded us from performing comparisons in earlier 

years. To minimize the transition’s impact, we included all overdose intents since the 

transition modified coding guidelines, and previous analyses of overdose data have shown 

drastic differences across the transition by intent [25–27]. We also conducted sensitivity 
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analyses comparing the fourth quarter of 2015 to the fourth quarter of 2016, both of 

which used ICD-10-CM codes, and found similar results (data not shown). Because of 

the time lag in NEDS data, we were unable to compare the exact most recent years 

in both ED and mortality data. While NEDS sample weights are used to extrapolate 

NEDS sample data to the universe of ED visits, the sample weights cannot control for 

different policy environments with respect to opioids in the sampling units, and some of 

the observed changes over time may be attributable to differences in policies in the states 

or regions sampled. Finally, there is overlap in the involvement of synthetic opioid- and 

heroin-involved overdose deaths presented in Table 4 (e.g. deaths involving cocaine and 

heroin do not exclude deaths involving cocaine, heroin and synthetic opioids). This limits 

our ability to discuss these as distinct categories.

CONCLUSIONS

While increases in deaths involving cocaine seem to be driven primarily by the opioid 

overdose epidemic, increases in psychostimulant-involved ED visits and overdose deaths 

were occurring with and without opioids. Increases in deaths involving stimulants with 

opioids are driven by synthetic opioids (e.g. IMF). Increased toxicological testing of 

ED patient samples could be beneficial, from a surveillance standpoint, to more clearly 

understand drugs involved in non-fatal overdoses. Additionally, as opioids are driving 

increases in stimulant overdoses, opioid overdose interventions, including access to and 

distribution of naloxone, linkage into risk reduction services, and medicationassisted 

treatment would be beneficial. Health-care providers have a unique opportunity to 

intervene with people who are treated in the ED for an overdose. Post-overdose protocols, 

buprenorphine induction in the ED and linkage into services may also be beneficial at point 

of care. Expansion of these interventions to people using stimulants and consideration for 

the polysubstance nature of addiction and the provision of comprehensive, evidence-based 

treatment for underlying stimulant use disorders are also necessary. Increased efforts are 

required to identify and improve access to treatment and risk reduction services for people 

using multiple substances, to implement upstream prevention efforts focusing on shared 

risk and protective factors that address substance use/misuse and to improve risk reduction 

messaging to focus on polysubstance misuse. Moreover, interventions that target the illicit 

drug supply and continued partnerships between public safetyand public health are needed. 

Given observed increases in overdoses involving stimulants without opioids, particularly 

in psychostimulants, novel, evidence-based interventions are necessary to address the 

expanding drug overdose epidemic. While effective medication for stimulant use disorder 

does not exist [28], expansion of the public health approach to combat the opioid crisis, 

including access to syringe services programs [29] and a broader approach to address 

socio-economic factors associated with drug use, may reduce the use of stimulants as well as 

opioids. Continued research and development of medications to treat stimulant use disorders 

are also needed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Age-adjusted rate of cocaine and psychostimulant overdose emergency department visits 

and deaths with and without opioids, United States, 2006–17. Age-adjusted death and 

emergency department visit rates were calculated by applying age-specific death and 

emergency department visit rates to the 2000 US standard population age distribution. 

All rates are per 100 000 population. Cells with ≤ 9 deaths/emergency department visits 

are not reported. Rates based on < 20 deaths/emergency department visits were not 

considered reliable and are not reported. The vertical line between 2015 and 2016 on 

the graph of emergency department visit rates denotes the transition in the Nationwide 

Emergency Department Sample from using International Classification of Diseases, Ninth 

Revision, Clinical Modification (ICD-9-CM) diagnosis codes to International Classification 

of Diseases, 10th Revision, Clinical Modification/Procedure Coding System (ICD-10-CM/

PCS) on 1 October 2015. Source: Nationwide Emergency Department Sample; National 

Vital Statistics System, Mortality file.
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