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Background: Limited data exist on risk factors for illicit stimulant use, including associations between prescription 

stimulant use/nonmedical use (NMU) and illicit stimulant use. 

Methods: We used 2017–2021 data from adults assessed for substance use disorder (SUD) treatment using the Na- 

tional Addictions Vigilance Intervention and Prevention Program Addiction Severity Index-Multimedia Version®

tool. Multivariable Poisson regression models analyzed associations between past 30-day prescription stimulant 

use as prescribed or NMU and past 30-day illicit stimulant use. Separate models examined past 30-day illicit stim- 

ulant, methamphetamine, and cocaine use. We explored problem severity across seven biopsychosocial domains 

(e.g., drug, psychiatric, family) by past 30-day prescription stimulant use/NMU and illicit stimulant use. 

Results: Among 218,981 assessments, 1.8% reported prescription stimulant NMU; 1.6% reported use as pre- 

scribed. Past 30-day prescription stimulant NMU (vs. no use) was associated with past 30-day illicit stimulant use 

(adjusted prevalence ratio [aPR] [95% CI]: 2.67 [2.59, 2.75]), methamphetamine use (aPR: 2.81 [2.71, 2.92]), 

and cocaine use (aPR: 3.53 [3.33, 3.74]). Prescription stimulant use as prescribed (vs. no use) was associated with 

lower prevalence of past 30-day illicit stimulant use. Assessments reporting prescription stimulant NMU (vs. no 

use, or use as prescribed) appeared more likely to have moderate-to-extreme problem scores across biopsychoso- 

cial domains, indicating greater need for treatment or assistance. Assessments reporting prescription stimulant 

use as prescribed or NMU frequently reported opioids, alcohol, or other substances as their primary substance 

problem. 

Conclusions: Adults using illicit stimulants/nonmedically using prescription stimulants may benefit from care 

addressing polysubstance use, mental health, social, and recovery support services. 
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. Introduction 

Cocaine and amphetamine-type stimulants such as metham-

hetamine are highly addictive and potent central nervous system

timulants ( Ciccarone, 2011 ). Use of these substances is associated

ith a range of physical and psychological harms, including mental

isorders, cognitive and neurologic deficits, cardiovascular and renal

ysfunction, infectious disease transmission, fatal and nonfatal over-

ose, and increased mortality ( Barr et al., 2006 ; Butler et al., 2017 ;
Abbreviations: ADHD, Attention-Deficit/Hyperactivity Disorders; aPR, adjusted pr

dence interval; GEE, generalized estimating equations; NAVIPPRO, National Addic

SDUH, National Survey on Drug Use and Health; PROSPER, Promoting School-Co

isorder; FDA, U.S. Food and Drug Administration. 
∗ Corresponding author. 

E-mail address: kdv2@cdc.gov (C.M. Pickens) . 

ttps://doi.org/10.1016/j.dadr.2023.100153 

eceived 27 January 2023; Received in revised form 16 March 2023; Accepted 24 M

772-7246/Published by Elsevier B.V. This is an open access article under the CC BY
heng et al., 2010 ; Cunningham et al., 2015 ; Darke et al., 2017a , 2017b ;

edegaard et al., 2021 ; Hoots et al., 2020 ; Liu et al., 2020 ; Strathdee and

tockman, 2010 ; Vivolo-Kantor et al., 2020 ; Wang et al., 2017 ).

rescription stimulants, prescribed for conditions such as Attention-

eficit/Hyperactivity Disorder (ADHD), may also be used nonmedically,

hich is associated with negative health consequences ( Benson et al.,

015 ; Compton et al., 2018 ; Han et al., 2017b ; Hedegaard et al., 2021 ;

olt et al., 2022 ). 
evalence ratio; ASI-MV, Addiction Severity Index-Multimedia Version; CI, con- 

tions Vigilance Intervention and Prevention Program; NMU, nonmedical use; 

mmunity-University Partnerships to Enhance Resilience; SUD, substance use 

arch 2023 

-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

https://doi.org/10.1016/j.dadr.2023.100153
http://www.ScienceDirect.com
http://www.elsevier.com/locate/dadr
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dadr.2023.100153&domain=pdf
mailto:kdv2@cdc.gov
https://doi.org/10.1016/j.dadr.2023.100153
http://creativecommons.org/licenses/by-nc-nd/4.0/


C.M. Pickens, C.M. Jones, G.P. Guy Jr. et al. Drug and Alcohol Dependence Reports 7 (2023) 100153 

 

m  

m  

t  

3  

W  

l  

l  

p  

u  

p  

A  

u

 

o  

s  

t  

p  

2  

t  

i  

2  

c  

y  

p  

t  

(  

l  

(  

(  

a

 

o  

s  

b  

R  

o  

N  

p  

o  

r  

t  

p  

r  

b  

a  

s  

2  

t

 

s  

r  

b  

f  

A  

s  

c  

t  

m  

h  

t  

s

 

2  

s  

o  

d  

d  

a  

h

2

 

f  

M  

y  

2  

A  

d  

t  

o  

l  

c  

v  

u  

m  

u  

d  

i  

o  

w  

s  

p  

P  

t  

c  

s  

a  

f  

r  

p

 

t  

u  

f  

i  

d  

s  

i  

r  

u  

s  

t  

d  

o  

o  

o  

o  

a  

t  

t  

j

 

u  

s  

u  

w  

a  

a  

s  

c  
Globally, the prevalence of stimulant use, in particular cocaine and

ethamphetamine, has increased in the past decade. An estimated 21.5

illion people aged 15–64 years used cocaine in 2020 globally, with

he highest prevalences in Oceania (2.7%; Australia and New Zealand:

.6%), North and South America (2.0% and 1.6%, respectively), and

estern/Central Europe (1.4%). North America had the largest abso-

ute number of people using cocaine in the past year in 2020 (6.4 mil-

ion). An estimated thirty-four million people aged 15–64 years used am-

hetamines (amphetamine, methamphetamine, or pharmaceutical stim-

lants used nonmedically) in 2020 globally. Past-year amphetamine use

revalence among people aged 15–64 years in 2020 was highest in North

merica (3.9% [increasing from 1.3% in 2010], or 12.5 million individ-

als), followed by Australia/New Zealand (1.3%) ( UNODC, 2022 ). 

In the U.S., stimulants are increasingly contributing to the drug

verdose crisis. U.S. stimulant-involved overdose deaths increased

harply from 2012 to 2020; cocaine-involved overdose death rates more

han quadrupled, and psychostimulant-involved (primarily metham-

hetamine) overdose death rates increased even faster ( Hedegaard et al.,

021 ). The increases continued in 2021 ( Spencer et al., 2022 ). Addi-

ionally, nonfatal psychostimulant-involved overdoses have increased

n the U.S. ( Hoots et al., 2020 ; Liu et al., 2020 ; Vivolo-Kantor et al.,

020 ). Importantly, these increases in morbidity and mortality occurred

oncurrently with increasing availability of illicit stimulants. In recent

ears, seizures of amphetamine-type stimulants, particularly metham-

hetamine, have increased in the U.S. ( DEA, 2021 ) and globally, with

he U.S. being the top country for methamphetamine seizures in 2020

 UNODC, 2022 ). Cocaine seizures have also grown globally, including

arge increases in North American cocaine seizures from 2015 –2020

 UNODC, 2022 ). U.S. prescription stimulant dispensing has also risen

 Board et al., 2020 ), offering more potential opportunities for diversion

nd nonmedical use (NMU) ( DEA, 2021 ). 

As prescription stimulant dispensing grows against the backdrop

f high availability of illicit stimulants and rising health harms from

timulants, it is increasingly important to understand the relationship

etween prescription stimulant use or NMU and illicit stimulant use.

esearch indicates that illicit stimulant use is associated with NMU

f prescription stimulants. U.S. adults reporting prescription stimulant

MU in the past year had nearly twice the odds of past-year metham-

hetamine use ( Jones et al., 2020b ), and more than four times the odds

f past-year cocaine use ( Mustaquim et al., 2021 ), compared to adults

eporting no NMU of prescription stimulants. Thus, identifying predic-

ors of illicit stimulant use, especially modifiable risk factors such as

rescription stimulant use or NMU, is vital to inform prevention and

esponse efforts aimed at addressing stimulant overdoses. In addition,

ecause polysubstance use is common among people who use drugs,

nd most stimulant-involved overdose deaths involve multiple sub-

tances ( CDC, 2023 ; UNODC, 2022 ) —particularly opioids ( Kariisa et al.,

021 ) —it is important to evaluate use of other substances, in addition

o illicit stimulant use, among people who use prescription stimulants. 

Limited research has examined these associations among U.S. adults

eeking treatment for substance use disorders (SUDs), as most existing

esearch comes from U.S. population-based community surveys. Adults

eing evaluated for SUD treatment represent an important population

or tailored interventions to reduce overdose morbidity and mortality.

s this population has a touchpoint with the health system, under-

tanding their needs, especially polysubstance, mental health, and so-

ial services needs, can help strengthen the care and services provided

o these populations. Additionally, people evaluated for SUD treatment

ay have progressed further in their substance use trajectory and have

igher risks of negative health outcomes (e.g., overdose, death, infec-

ious disease complications) compared to individuals earlier in their

ubstance use trajectory. 

Using data from U.S. adults evaluated for SUD treatment between

017 and 2021, this paper first examines the association between pre-

cription stimulant use as prescribed/NMU and illicit stimulant use; sec-

nd, explores the severity of challenges across seven biopsychosocial
2 
omains (medical, employment, legal, family, psychiatric, alcohol, and

rug) by prescription and illicit stimulant use history; and third, ex-

mines primary substance use problem by prescription stimulant use

istory. 

. Methods 

This cross-sectional study uses real-world data from adults evaluated

or SUD treatment at facilities that use the Addiction Severity Index-

ultimedia Version (ASI-MV) assessment tool; all adults (aged ≥ 18

ears) who completed the ASI-MV at these facilities between January

017 and December 2021 were included. Data are from the National

ddictions Vigilance Intervention and Prevention Program (NAVIPPRO)

ataset ( Butler et al., 2008 ; Kacha-Ochana et al., 2022 ). Data con-

ained clinical assessments from 699 sites in 44 states and the District

f Columbia. The ASI-MV network is comprised of sites receiving pub-

ic or private funding (or both); it represents a smaller network of sites

ompared to the National Survey of Substance Abuse Treatment Ser-

ices (site-level data on all known U.S. public and private substance

se treatment facilities) and fewer annual assessments than the Treat-

ent Episode Data Set Admissions (assessment-level data on substance

se treatment admissions from state agency [primarily publicly funded]

ata systems). Analyses were restricted to assessments with complete

nformation on the exposure variable, all model covariates, and at least

ne outcome variable. We included all assessments in analyses (14.2%

ere repeat assessments); thus, most analyses are interpreted at the ‘as-

essment’ level. In contrast, the ‘individual’ was the unit of analysis for

revalence ratio analyses, which accounted for repeat assessments using

oisson models. The main exposure variable in this analysis, prescrip-

ion stimulant use in the past 30 days, had three mutually exclusive

ategories: no use (referent), use as prescribed, and NMU. Prescription

timulant NMU was any use not considered “use as prescribed. ” “Use

s prescribed ” was defined as obtaining the stimulant medication only

rom one’s own prescription, no use of the medication via an alternate

oute of administration, and no reported days of use in a manner not as

rescribed. 

The ASI-MV is a validated self-administered, computerized, struc-

ured clinical assessment tool which collects information on substance

se patterns and demographic information among individuals assessed

or SUD treatment ( Butler et al., 2001 ). The ASI-MV collects detailed

nformation on lifetime and past 30-day use of tobacco, alcohol, illicit

rugs, and use and NMU of prescription drugs. The ASI-MV also as-

esses seven biopsychosocial domains (medical, employment, legal, fam-

ly, psychiatric, alcohol, and drug). The ASI-MV domains cover a broad

ange of areas related to substance use (two domains assess substance

se directly; the others may affect, or, alternatively, be affected by, sub-

tance use) ( McLellan et al., 1992 , 1980 ). The domains are described fur-

her in the Supplementary Table ( Butler et al., 2001 ). A rating for each

omain indicates the severity of the problem and the need for treatment

r assistance. Moderate to extreme problem is defined as a score of 4–9

n a scale of 0–9, suggesting the individual probably needs treatment

r assistance in that area. While these designations (i.e., categorization

f scores in each domain) are part of the validated clinical assessment,

 ‘moderate to extreme problem’ is not a diagnosis of a specific condi-

ion; rather, the responses reflect a probable need for more support in

hat area, which the health care provider can follow up on using clinical

udgment for each patient. 

We first calculated trends in past 30-day illicit stimulant use (any

se; includes methamphetamine, crack/cocaine, ecstasy, and/or bath

alts), methamphetamine use, and crack/cocaine (hereafter, ‘cocaine’)

se over the study period using Cochran-Armitage Trend Tests. Next,

e calculated frequencies and column percentages of sociodemographic

nd other risk factors by prescription stimulant use status (no use, use

s prescribed, or NMU in the past 30 days) and used 𝜒2 tests to assess

tatistically significant differences. We repeated these analyses for three

ategories of past 30-day illicit stimulant use: any illicit stimulant use,
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ethamphetamine use, and cocaine use. These outcome categories were

ot mutually exclusive; therefore, 𝜒2 tests were not conducted. 

Subsequently, we calculated the percentage of assessments reporting

ast 30-day illicit stimulant use, methamphetamine use, and cocaine use

y past 30-day prescription stimulant use status, using 𝜒2 tests to assess

ifferences. In addition, we calculated frequencies of the substance re-

orted as the primary substance use problem by past 30-day prescription

timulant use status, restricting to responses with ≥ 1% frequency. Pri-

ary substance use problem is defined as the primary or most serious

roblem individuals reported among the substances they used in their

ifetime. Next, we evaluated the percent of assessments with moderate

o extreme scores in each biopsychosocial domain by past 30-day pre-

cription and illicit stimulant use categories. Differences by prescription

timulant use status were assessed using 𝜒2 tests. 

Finally, we calculated crude and adjusted prevalence ratios (PRs)

nd 95% confidence intervals (CIs) for the associations between past

0-day prescription stimulant NMU or use as prescribed (vs. no use) and

ast 30-day use of illicit stimulants using Poisson regression models with-

ut an offset (Poisson regression models were chosen given convergence

roblems with log-binomial regression models). We applied generalized

stimating equations (GEE) with an exchangeable correlation matrix to

ccount for repeated assessments at the individual level. The unit of

nalysis for GEE modeling results is ‘unique adult’ instead of unique as-

essments. Covariates (potential confounding variables) were selected

 priori and included sex, age, race and ethnicity, education, employ-

ent status, urban/rural status of assessment site ( CDC, 2017 ), insur-

nce type, past 30 days in controlled environment (e.g., jail, inpatient

reatment), and assessment year. We repeated these analyses for two ad-

itional outcomes: past 30-day methamphetamine use and past 30-day

ocaine use. No collinearity was detected in adjusted models. 

Analyses were conducted in SAS 9.4 (Cary, NC). Statistical signif-

cance was considered p < 0.05 . The CDC determined human subject

egulations and IRB approval were not applicable because deidentified

econdary data were used. 

. Results 

.1. Sample characteristics 

Of 245,133 assessments between 2017 and 2021, 218,981 assess-

ents (89.3%) from 187,989 individuals had complete information on

he exposure variable, model covariates, and at least one study out-

ome. Of these, 1.8% ( n = 3947) of assessments reported NMU of pre-

cription stimulants, 1.6% ( n = 3510) used them as prescribed, and

6.6% ( n = 211,524) did not use prescription stimulants in the past

0 days. In addition, 43,586 (19.9%) used any illicit stimulant, 14.0%

sed methamphetamine, and 7.7% used cocaine in the past 30 days.

he percentage of assessments reporting past 30-day illicit stimulant

se increased slightly from 20.0% to 21.0% between 2017 and 2021

 p = 0.0002), while the percentage reporting methamphetamine use in-

reased from 13.2% to 16.0% ( p < 0.0001). In contrast, the percentage

f assessments reporting past 30-day cocaine use declined from 8.4% to

.0% ( p < 0.0001) ( Supplementary Fig. 1 ). 

All sociodemographic characteristics examined varied by prescrip-

ion stimulant use status ( Table 1 ; all comparisons p < 0.0001). There

ere more males (62.5%) than females (37.5%) in the “no prescription

timulant use ” category. However, the sex distribution was more even

or the other prescription stimulant categories (use as prescribed: 51.2%

ale; NMU: 51.7% male). Adults aged 25–34 years were the most com-

on age group, ranging from 38.4% among the no prescription stimu-

ant use category to 45.0% among the prescription stimulant NMU cat-

gory. More than four in five assessments reporting prescription stimu-

ant use as prescribed or NMU identified their race and ethnicity as non-

ispanic White; the percentage was lower among assessments reporting

o prescription stimulant use. Additionally, the majority of assessments

cross all three prescription stimulant use categories were conducted
3 
n metropolitan ASI-MV sites; this was highest among the prescription

timulant use as prescribed category. Almost three-fourths of assess-

ents that reported prescription stimulant NMU indicated having health

nsurance; the percentages appeared slightly less among those that re-

orted using prescription stimulants as prescribed or not using them

t all. Finally, over ten percent of assessments reporting prescription

timulant NMU spent the past 30 days in inpatient medical/psychiatric

reatment; percentages were smaller in other groups. 

We also observed some differences in sociodemographic character-

stics by illicit stimulant use status, although these were not tested

or statistical significance ( Table 1 ). While most respondents report-

ng all three types of illicit stimulant use were male, the frequency of

ales appeared slightly higher in those who used cocaine, compared to

ethamphetamine or any illicit stimulant. In addition, the most com-

on racial and ethnic group reported for all three illicit stimulant cat-

gories was non-Hispanic White, but this appeared highest in those re-

orting methamphetamine use. The frequency of past 30-day inpatient

lcohol/drug-related treatment ranged from 11.0% to 15.8%. 

.2. Illicit stimulant use by prescription stimulant use status 

The percentage of assessments reporting illicit stimulant use var-

ed by prescription stimulant use status ( Fig. 1 ; all p-values < 0.0001).

he majority (59.6%) of assessments reporting prescription stimulant

MU also reported past 30-day illicit stimulant use; illicit stimulant use

ppeared lower in assessments reporting prescription stimulant use as

rescribed (12.8%) or no prescription stimulant use (19.3%). This pat-

ern held when examining prevalence of past 30-day use of metham-

hetamine and cocaine. 

.3. Primary substance use problem by prescription stimulant use status 

Primary substance use problem differed by prescription stimulant

se status ( Supplementary Fig. 2a–c ). The most frequently reported pri-

ary substance use problem among assessments reporting prescription

timulant NMU in the past 30 days was any opioid (38.0%), followed

y psychostimulants (which includes prescription stimulants) (22.2%),

rescription opioids (20.1%), and alcohol (17.0%); 4.2% reported co-

aine as the primary problem. The most frequently reported primary

ubstance use problem for the other two groups was alcohol (22.8% for

oth), followed by any opioid (among prescription stimulant use as pre-

cribed: 19.0%; among no prescription stimulant use: 20.9%); smaller

ercentages reported psychostimulants (among prescription stimulant

se as prescribed: 6.0%; among no prescription stimulant use: 14.9%)

r cocaine (prescription stimulant use as prescribed: 1.9%; no prescrip-

ion stimulant use: 4.1%) as their primary substance use problem. 

.4. Biopsychosocial domains by prescription and illicit stimulant use 

ategories 

The frequency of moderate to extreme scores in all seven biopsy-

hosocial domains varied by prescription stimulant use status ( Fig. 2 a;

ll p -values < 0.0001). We observed that a larger percentage of assess-

ents reporting past 30-day prescription stimulant NMU had moderate

o extreme ratings in the seven biopsychosocial domains —suggesting a

robable need for treatment/assistance in that area —compared to those

eporting prescription stimulant use as prescribed or those not using

rescription stimulants ( Fig. 2 a). Strikingly, 85.8% of assessments re-

orting prescription stimulant NMU had moderate to extreme scores in

he drug domain compared to 48.9% of assessments reporting no use of

rescription stimulants and 38.8% of those reporting use as prescribed.

ssessments reporting use of prescription stimulants as prescribed were

ualitatively similar across most domains compared to assessments re-

orting no use of prescription stimulants. However, 48.6% of assess-

ents reporting use of prescription stimulants as prescribed had mod-

rate to extreme problem scores in the psychiatric domain compared
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Table 1 

Sociodemographic and Health Characteristics by Past 30-Day Prescription and Illicit Stimulant Use, 2017–2021. 1 

Prescription stimulant use in past 30 days 

(study exposure) 1 , 2 
Illicit stimulant use in past 30 days 

(study outcomes) 3 

Unit of Analysis: Adult 

treatment assessment 

No prescription 

stimulant use 

N = 211,524 

Prescription 

stimulant use as 

prescribed 

N = 3,510 

Prescription 

stimulant NMU 

N = 3,947 

Any illicit 

stimulant 4 

N = 43,586 

Methamphetamine 

N = 30,680 

Cocaine 5 

N = 16,851 

Sex 

Male 132,185 (62.5%) 1796 (51.2%) 2041 (51.7%) 24,413 (56.0%) 16,302 (53.1%) 10,187 (60.5%) 

Female 79,339 (37.5%) 1714 (48.8%) 1906 (48.3%) 19,173 (44.0%) 14,378 (46.9%) 6664 (39.5%) 

Age 

18–24 years 32,609 (15.4%) 618 (17.6%) 691 (17.5%) 5496 (12.6%) 4024 (13.1%) 2109 (12.5%) 

25–34 years 81,169 (38.4%) 1421 (40.5%) 1778 (45.0%) 18,359 (42.1%) 13,847 (45.1%) 6388 (37.9%) 

35–44 years 53,605 (25.3%) 958 (27.3%) 1050 (26.6%) 12,046 (27.6%) 8803 (28.7%) 4241 (25.2%) 

45 years or older 44,141 (20.9%) 513 (14.6%) 428 (10.8%) 7685 (17.6%) 4006 (13.1%) 4113 (24.4%) 

Race and Ethnicity 

Non-Hispanic White 137,583 (65.0%) 2882 (82.1%) 3181 (80.6%) 30,092 (69.0%) 23,617 (77.0%) 9677 (57.4%) 

Non-Hispanic Black 28,955 (13.7%) 82 (2.3%) 187 (4.7%) 5715 (13.1%) 1160 (3.8%) 4581 (27.2%) 

Non-Hispanic Other race 18,745 (8.9%) 231 (6.6%) 298 (7.6%) 3552 (8.1%) 2855 (9.3%) 1020 (6.1%) 

Hispanic 26,241 (12.4%) 315 (9.0%) 281 (7.1%) 4227 (9.7%) 3048 (9.9%) 1573 (9.3%) 

Education Level 

Less than high school 46,174 (21.8%) 287 (8.2%) 748 (19.0%) 11,223 (25.7%) 7661 (25.0%) 4424 (26.3%) 

High school/GED 93,617 (44.3%) 980 (27.9%) 1523 (38.6%) 20,337 (46.7%) 14,777 (48.2%) 7428 (44.1%) 

Some college or more 71,733 (33.9%) 2243 (63.9%) 1676 (42.5%) 12,026 (27.6%) 8242 (26.9%) 4999 (29.7%) 

Employment Status 

Full-time 103,655 (49.0%) 1808 (51.5%) 1654 (41.9%) 16,293 (37.4%) 11,109 (36.2%) 6706 (39.8%) 

Part-time 40,320 (19.1%) 644 (18.3%) 983 (24.9%) 9465 (21.7%) 6778 (22.1%) 3592 (21.3%) 

Other 6 38,457 (18.2%) 758 (21.6%) 748 (19.0%) 8260 (19.0%) 5769 (18.8%) 3088 (18.3%) 

Unemployed 29,092 (13.8%) 300 (8.5%) 562 (14.2%) 9568 (22.0%) 7024 (22.9%) 3465 (20.6%) 

Urban-Rural Status of ASI-MV Site 

Micropolitan 40,690 (19.2%) 665 (18.9%) 789 (20.0%) 6568 (15.1%) 5427 (17.7%) 1733 (10.3%) 

Noncore (rural) 25,855 (12.2%) 313 (8.9%) 645 (16.3%) 6688 (15.3%) 5179 (16.9%) 2153 (12.8%) 

Metropolitan 144,979 (68.5%) 2532 (72.1%) 2513 (63.7%) 30,330 (69.6%) 20,074 (65.4%) 12,965 (76.9%) 

Insurance type 

Commercial payer, 

Medicare and/or 

Medicaid, or other 

132,409 (62.6%) 1857 (52.9%) 2927 (74.2%) 33,438 (76.7%) 23,316 (76.0%) 13,376 (79.4%) 

Uninsured/exhausted 

benefits or self-pay 

79,115 (37.4%) 1653 (47.1%) 1020 (25.8%) 10,148 (23.3%) 7364 (24.0%) 3475 (20.6%) 

Past 30 days in controlled environment 

None 133,243 (63.0%) 2487 (70.9%) 2389 (60.5%) 25,942 (59.5%) 18,054 (58.8%) 10,111 (60.0%) 

Jail/prison 45,059 (21.3%) 600 (17.1%) 690 (17.5%) 8880 (20.4%) 7114 (23.2%) 2449 (14.5%) 

Inpatient alcohol or 

drug-related treatment 

25,172 (11.9%) 272 (7.7%) 456 (11.6%) 5424 (12.4%) 3374 (11.0%) 2658 (15.8%) 

Inpatient 

medical/psychiatric 

treatment 

8050 (3.8%) 151 (4.3%) 412 (10.4%) 3340 (7.7%) 2138 (7.0%) 1633 (9.7%) 

Year of assessment 

2017 53,919 (25.5%) 938 (26.7%) 1118 (28.3%) 11,204 (25.7%) 7409 (24.1%) 4726 (28.0%) 

2018 49,412 (23.4%) 735 (20.9%) 1049 (26.6%) 9916 (22.8%) 6633 (21.6%) 4117 (24.4%) 

2019 42,512 (20.1%) 708 (20.2%) 754 (19.1%) 8521 (19.5%) 6113 (19.9%) 3199 (19.0%) 

2020 31,265 (14.8%) 553 (15.8%) 556 (14.1%) 6511 (14.9%) 4855 (15.8%) 2312 (13.7%) 

2021 34,416 (16.3%) 576 (16.4%) 470 (11.9%) 7434 (17.1%) 5670 (18.5%) 2497 (14.8%) 

Footnotes: 

NMU, nonmedical use. 
1 Prescription stimulant NMU is any use that is not considered “use as prescribed. ” “Use as prescribed ” is defined as obtaining the stimulant medication only from 

one’s own prescription, no use of the medication via an alternate route of administration, and no days of use in a manner not as prescribed. 
2 For each sociodemographic or health characteristic, we conducted a 𝜒2 test comparing the frequencies of each characteristic by prescription stimulant exposure 

category; all p -values were < 0.0001. 
3 Categories of past 30-day stimulant use are not mutually exclusive (e.g., a person could have used both methamphetamine and cocaine in the past 30 days). Of 

the 43,586 assessments reporting illicit stimulant use (including methamphetamine, cocaine, ecstasy, and/or bath salts), 57.7% reported using methamphetamine 

but no other illicit stimulants in the past 30 days, 26.6% reported using cocaine but no other illicit stimulants in the past 30 days, 8.9% reported using both 

methamphetamine and cocaine in the past 30 days, 1.6% used ecstasy but no other illicit stimulants, 1.5% used methamphetamine, cocaine, and ecstasy, 1.5% used 

methamphetamine and ecstasy, 1.2% used cocaine and ecstasy, and 0.1% used bath salts but no other illicit stimulants. The percentage of all other illicit stimulant 

drug combinations (among the 43,586 assessments reporting illicit stimulant use) was < 0.5% (e.g., 0.4% used methamphetamine and bath salts, and 0.1% used all 

four illicit stimulants). 
4 Composite variable including any use of methamphetamine, cocaine, ecstasy, and/or bath salts. 
5 Includes crack. 
6 Includes people who were students, homemakers, retired, had a disability, were in a prison or hospital, or were in military service. 

4 



C.M. Pickens, C.M. Jones, G.P. Guy Jr. et al. Drug and Alcohol Dependence Reports 7 (2023) 100153 

Fig. 1. Illicit stimulant use, 1 methamphetamine use, or cocaine 2 use in the past 30 days by prescription stimulant use status 3 among adult assessments 

for substance use treatment, 2017–2021. 4 

Fig. 1 caption. This figure shows the percentages of assessments reporting illicit stimulant use, methamphetamine use, and cocaine use in the past 30 days by 

prescription stimulant use status (did not use, used as prescribed, or nonmedically used during the past 30 days) among adults evaluated for substance use treatment 

in 2017–2021. 

Footnotes: NMU, nonmedical use. 
1 Composite variable including any use of methamphetamine, cocaine/crack, ecstasy, and/or bath salts. 
2 Includes crack. 
3 Prescription stimulant NMU is any use that is not considered “use as prescribed. ” “Use as prescribed ” is defined as obtaining the stimulant medication only from 

one’s own prescription, no use of the medication via an alternate route of administration, and no days of use in a manner not as prescribed. Exposure categories 

(nonmedically used prescription stimulants in the past 30 days, used prescription stimulants as prescribed in the past 30 days, or did not use prescription stimulants 

in the past 30 days) were mutually exclusive. 
4 All p -values were < 0.0001 (from 𝜒2 tests with 2 degrees of freedom comparing frequency of each outcome by prescription stimulant use status). 
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o 36.8% of assessments reporting no prescription stimulant use. Prob-

em scores indicating the need for treatment or assistance across most

iopsychosocial domains were qualitatively similar by illicit stimulant

se status ( Fig. 2 b). More assessments reporting methamphetamine use

n the past 30 days (43.5%) had moderate to extreme problem scores

or the legal domain compared to those reporting cocaine use (33.1%),

lthough illicit stimulant categories were not mutually exclusive. Addi-

ionally, it appeared that more assessments reporting cocaine compared

o methamphetamine use had moderate to extreme problem scores in

he alcohol domain (38.8% vs. 21.6%, respectively). More than 90%

f assessments reporting illicit stimulant use had problem scores in the

rug domain indicating a probable need for drug treatment. 

.5. Prevalence ratios for associations between prescription stimulant 

se/NMU and illicit stimulant use 

After adjusting for covariates, adults who nonmedically used pre-

cription stimulants in the past 30 days were 2.67 (95% CI 2.59, 2.75)

imes as likely to have used illicit stimulants in the past 30 days as those

ho did not use prescription stimulants ( Fig. 3 a). Adults who used pre-

cription stimulants as prescribed were 25% less likely to have used

llicit stimulants (adjusted PR [aPR]: 0.75 [0.69, 0.81]). The association

etween prescription stimulant use and past 30-day methamphetamine

se was similar to that for illicit stimulant use overall. Compared to

dults who did not use prescription stimulants, those who nonmedi-

ally used prescription stimulants had a higher prevalence of metham-

hetamine use (aPR: 2.81 [2.71, 2.92]), while those who used prescrip-

ion stimulants as prescribed had a lower prevalence (aPR: 0.61 [0.55,

.68]) ( Fig. 3 b). Similar to findings for illicit stimulant use and metham-
5 
hetamine use, adults who nonmedically used prescription stimulants

ad a higher prevalence of past 30-day cocaine use (aPR: 3.53 [3.33,

.74]) compared to adults who did not use prescription stimulants

 Fig. 3 c). However, in the adjusted models, using prescription stimulants

s prescribed was not associated with past 30-day cocaine use (aPR: 1.06

0.93, 1.21]). 

. Discussion 

This study is the first to examine in-depth the associations between

rescription stimulant use as prescribed and NMU with illicit stimu-

ant use among U.S. adults screened for SUD treatment. Past 30-day

rescription stimulant NMU was associated with increased use of any

llicit stimulant, methamphetamine, and cocaine in the past 30 days.

ur findings for cocaine and methamphetamine are consistent with

everal prior studies among community samples of U.S. individuals

ot being evaluated for treatment ( Compton et al., 2018 ; Han et al.,

017b ; Jones et al., 2020b ; Mustaquim et al., 2021 ; Shearer et al.,

022 ). Also consistent with U.S. national trends, we found that the

requency of treatment assessments reporting recent methamphetamine

se increased ( Jones et al., 2023 ), whereas those for cocaine declined

 Substance Abuse and Mental Health Services Administration, 2021 ),

nderscoring the increasing role methamphetamine is playing in the

.S. overdose crisis. Increasing U.S. methamphetamine treatment ad-

issions are consistent with trends in other countries such as Aus-

ralia and Mexico; however, declining U.S. cocaine treatment admis-

ions differ from increasing cocaine treatment admissions seen in West-

rn/Central Europe and Australia ( UNODC, 2022 ). 
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Fig. 2. Percent of assessments with moderate to extreme scores in each biopsychosocial domain, by drug use status, among adult assessments for substance 

use treatment, 2017–2021. 

2a. By prescription stimulant use status 1 

2b. By illicit stimulant use status: illicit stimulant use, 2 methamphetamine use, and cocaine 3 use 

Fig. 2 caption. This figure shows the percentage of assessments reporting moderate to extreme scores in seven biopsychosocial domains, by prescription stimulant 

use status ( Fig. 2 a) and illicit stimulant use status ( Fig. 2 b). The ASI-MV assesses seven biopsychosocial domains (medical, employment, legal, family, psychiatric, 

alcohol, drug) related to a respondent’s substance use. A rating is calculated for each domain, indicating the severity of the problem and the need for treatment or 

assistance in that area. Interpretation of the biopsychosocial domain problem severity ratings was as follows: 0–1, no problem; 2–3, slight problem; 4–5, moderate 

problem; 6–7, severe problem; and 8–9, extreme problem. Moderate to extreme problem was defined as a score of 4–9 on a scale of 0–9, suggesting that the individual 

probably needs treatment or assistance in that area. Higher scores indicate a greater need for treatment or assistance in that area. For each domain in Fig. 2 a, we 

conducted 𝜒2 tests (2 df) comparing the frequency of moderate to extreme scores by prescription stimulant use status; all p -values were < 0.0001. We could not 

conduct statistical tests for Fig. 2 b because illicit stimulant categories were not mutually exclusive. 

Footnotes: NMU, nonmedical use. 
1 Prescription stimulant NMU is any use that is not considered “use as prescribed. ” “Use as prescribed ” is defined as obtaining the stimulant medication only from 

one’s own prescription, no use of the medication via an alternate route of administration, and no days of use in a manner not as prescribed. Exposure categories 

(nonmedically used prescription stimulants in the past 30 days, used prescription stimulants as prescribed in the past 30 days, or did not use prescription stimulants 

in the past 30 days) were mutually exclusive. 
2 Illicit stimulant use is a composite variable including any use of methamphetamine, cocaine/crack, ecstasy, and/or bath salts. Illicit stimulant use categories in Fig. 

2 b (any illicit stimulant use, methamphetamine use, cocaine use) were not mutually exclusive, so statistical tests comparing the differences were not conducted. 
3 Includes crack. 

6 
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In contrast with prescription stimulant NMU, we found that use of

rescription stimulants as prescribed (vs. no use) was associated with a

ower prevalence of past 30-day use of illicit stimulants and metham-

hetamine, and was not associated with cocaine use. These findings

iffer from those in a recent U.S. community sample using National

urvey of Drug Use and Health (NSDUH) data, which found that past-

ear prescription stimulant use as prescribed (vs. no use) was associated

ith higher past-year prevalence of cocaine and methamphetamine use

 Shearer et al., 2022 ). Differences likely stem primarily from differences

n the populations sampled. Adults in the NAVIPPRO dataset likely have

 generally raised risk for substance use since this group is being assessed

or SUD treatment; in contrast, the NSDUH samples the general, nonin-

titutionalized U.S. population, where most people do not use substances

r have SUDs. Similarly, people with SUD also have higher prevalence

f mental health conditions ( Center for Behavioral Health Statistics and

uality, 2022 ), which may drive some differences in why people in our
7 
tudy sample might be prescribed stimulants differently than in the gen-

ral U.S. population. Another potential reason for discrepancies is the

ifference in outcomes examined (i.e., past 30-day use in our study vs.

ast-year use in NSDUH). In our study, those using prescription stimu-

ants as prescribed may have been receiving SUD treatment evaluation

or a different type of drug problem: adult assessments reporting pre-

cription stimulant use as prescribed were the least likely out of the

hree prescription stimulant use categories to report psychostimulants

r cocaine as their primary substance problem. This group (use as pre-

cribed) was also the least likely to have moderate to extreme domain

cores in the drug domain, suggesting lesser need for drug treatment,

hereas those reporting prescription stimulant NMU had scores indi-

ating the greatest probable need for drug treatment. 

Findings related to biopsychosocial domains are also informative for

revention, treatment, and response. Assessments reporting prescrip-

ion stimulant NMU appeared more likely to have moderate to extreme
Fig. 3. Associations between prescription stimulant 

use as prescribed or nonmedical use 1 and illicit stim- 

ulant use, 2 methamphetamine use, 3 and cocaine use 4 

in the past 30 days among 187,989 adults assessed for 

substance use treatment, 2017–2021. 

a. Prevalence ratios for associations between prescription 

stimulant use as prescribed or nonmedical use (vs. no use) 

and illicit stimulant use 

b. Prevalence ratios for associations between prescription 

stimulant use as prescribed or nonmedical use (vs. no use) 

and methamphetamine use 

c. Prevalence ratios for associations between prescription 

stimulant use as prescribed or nonmedical use (vs. no use) 

and cocaine use 

Fig. 3 caption. This figure shows unadjusted (crude) and ad- 

justed prevalence ratios for associations between past 30- 

day prescription stimulant use as prescribed/nonmedical 

use and three different outcomes —1) past 30-day illicit 

stimulant use (3a), 2) past 30-day methamphetamine use 

(3b), and 3) past 30-day cocaine use (3c) —among 187,989 

adults evaluated for substance use treatment in 2017–

2021. Adjusted prevalence ratios include adjustment for 

the following covariates: sex, age, race and ethnicity, ed- 

ucation, employment status, urban/rural status of assess- 

ment site, insurance type, past 30 days in controlled en- 

vironment (e.g., jail, inpatient treatment), and assessment 

year. We used generalized estimating equations (GEE) mod- 

els with an exchangeable correlation matrix to account for 

the 14.2% of repeat assessments; hence, the unit of analysis 

for GEE models is ‘adult.’ 

Footnotes: PR, prevalence ratio. CI, confidence interval. 

This analysis was restricted to assessments with complete 

data on all demographic characteristics in Table 1 . 
1 Prescription stimulant nonmedical use is any use that is 

not considered “use as prescribed. ” “Use as prescribed ” is 

defined as obtaining the stimulant medication only from 

one’s own prescription, no use of the medication via an al- 

ternate route of administration, and no days of use in a 

manner not as prescribed. Exposure categories (nonmedi- 

cally used prescription stimulants in the past 30 days, used 

prescription stimulants as prescribed in the past 30 days, 

or did not use prescription stimulants in the past 30 days) 

were mutually exclusive. 
2 Composite variable including any use of metham- 

phetamine, cocaine, ecstasy, and/or bath salts. 218,792 as- 

sessments were included in the analysis ( Fig. 3 a). 
3 218,836 assessments were included in the analysis of past 

30-day methamphetamine use ( Fig. 3 b). 
4 218,979 assessments were included in the analysis of past 

30-day cocaine (includes crack) use ( Fig. 3 c). 
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Fig. 3. ( Continued ). 
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cores in the employment, legal, and family domains, indicating a prob-

ble need for assistance in these areas, compared to those reporting no

rescription stimulant use or use as prescribed. Additionally, many as-

essments reporting illicit stimulant use had moderate to extreme scores

n the employment, legal, or family assistance domains, indicating a

robable need for assistance in these areas. This highlights the poten-

ial benefit of comprehensive treatment and social and recovery sup-

ort services. Interventions for those using illicit or nonmedically us-

ng prescription stimulants can focus on the root causes of illicit stim-

lant use/prescription stimulant NMU, including social determinants

f health and preventing and responding to adverse childhood experi-

nces ( Delcher et al., 2022 ; Marshall et al., 2011 ; Scheidell et al., 2018 ;

chimmenti et al., 2022 ; Tang et al., 2021 ). Additionally, it is important

o examine how policies related to employment support services and job

kills training affect people who use illicit stimulants or nonmedically

se prescription stimulants. 

The need for psychiatric care was common among individuals illic-

tly using stimulants. For example, 59% of those using illicit stimulants

nd nearly 70% of those nonmedically using prescription stimulants had

ssessment scores indicating a probable need for psychiatric care. These

ndings are consistent with earlier U.S. studies, which found that 33.6%

f adults who used cocaine in the last year reported serious psycho-

ogical distress ( Mustaquim et al., 2021 ), while 57.7% of people who

sed methamphetamine in the past year had mental illness ( Jones et al.,

020a ). These findings suggest that adults who illicitly use stimulants

ay benefit from evaluation for and referral to mental health treatment

n addition to substance use treatment, as many U.S. adults with co-

ccurring diagnoses have unmet treatment needs ( Han et al., 2017a ). 

In addition, approximately half of those reporting prescription stim-

lant use as prescribed had moderate to extreme scores in the psychi-

tric domain. This may reflect the therapeutic use of some stimulants

n the treatment of psychiatric conditions such as ADHD, narcolepsy,

epression, and eating disorders ( Bahji and Mesbah-Oskui, 2021 ;

hamakalayil et al., 2020 ; Faraone et al., 2021 ; Monteleone et al.,

022 ). To optimize the use of these medications in patients at risk for

isuse and diversion, clinicians can counsel patients about the poten-

ial benefits and risks of these medications, implement more intense

onitoring of patients during treatment, and utilize resources such as

rescription drug monitoring programs to identify other controlled sub-

tances being prescribed to patients ( Chamakalayil et al., 2020 ). 
8 
Our findings, coupled with evidence that stimulant availability, use,

nd harms are intertwined with the ongoing U.S. opioid overdose crisis

 Jones et al., 2020a , 2022 ), suggest the value of prevention, treatment,

nd response efforts that are comprehensive and broad-based. Uni-

ersal preventive interventions such as Promoting School-Community-

niversity Partnerships to Enhance Resilience (PROSPER) have resulted

n lasting protective effects on preventing substance use generally, and

or stimulants and opioids specifically ( Spoth et al., 2017 ). Physicians

an screen for prescription stimulant NMU and SUDs, check prescrip-

ion drug monitoring programs, and follow prescribing guidelines to

upport the safe and appropriate use of medications while reducing

isk for diversion ( Compton et al., 2018 ; Han et al., 2017b ). Those

ho prescribe stimulants can also discuss the risks of prescription

timulant NMU and diversion with their patients ( Board et al., 2020 ;

ompton et al., 2018 ). 

Currently no medications are U.S. FDA-approved for the treat-

ent of stimulant use disorders; thus, treatment strategies involve

vidence-based psychosocial approaches (e.g., community reinforce-

ent or cognitive-behavioral therapy) combined with contingency man-

gement, where rewards are provided to reinforce positive behavior

 De Crescenzo et al., 2018 ). Recent studies found that less than one-third

f U.S. adults with past-year methamphetamine or cocaine use disorders

eceived past-year SUD treatment ( Jones et al., 2020b ; Mustaquim et al.,

021 ). These low treatment rates are concerning given that our study

nd another U.S. publication using January 2013 –March 2016 ASI-MV

ata indicate that most adults assessed for SUD treatment who report

MU of prescription stimulants had a probable need for drug treatment

 Burtner et al., 2018 ). In addition, a large proportion of people with

timulant use disorder may benefit from treatment for co-occurring opi-

id or other substance use disorders. The need for treatment to address

olysubstance use is underscored by our finding that many assessments

eporting prescription stimulant use as prescribed/NMU indicated that

pioids, alcohol, or other non-stimulant substances were their primary

ubstance problem, as well as by high rates of polysubstance use and

se disorders found in other U.S. publications ( Burtner et al., 2018 ;

ompton et al., 2018 ; Han et al., 2017b ; Jones et al., 2020b , 2020c ;

ustaquim et al., 2021 ). Efforts to reduce overdose risk among those

ho use both stimulants and opioids include access to medications for

pioid use disorder and harm reduction services such as fentanyl test

trips and naloxone ( Carroll et al., 2018 ). 
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This study is subject to limitations. First, although NAVIPPRO col-

ects data from a geographically diverse set of states and treatment pro-

rams, it is a convenience sample; hence, results may not be represen-

ative of or generalizable to all U.S. adults assessed for SUD. Second,

ubstance use is self-reported and is subject to social desirability and

ecall biases. Third, the cross-sectional nature of the sample limits the

bility to make causal inferences. Fourth, the sample includes repeat as-

essments from some individuals; however, we used GEE to account for

epeat assessments in our Poisson models. Finally, we only included in-

ividuals with complete data in our analyses. Despite these limitations,

his study has several important strengths and provides recent, timely

ata collected via a validated clinical tool among adults assessed for

UD treatment ( Butler et al., 2001 ). The ASI-MV captures experiences

rom a unique population of individuals evaluated for SUD treatment

nd who thus may be more severely affected by substance use; these

ata may include those traditionally excluded from U.S. household sur-

eys such as NSDUH (e.g., institutionalized individuals, court ordered

reatment) and are able to differentiate between therapeutic use and

MU of prescription stimulants. 

. Conclusions 

Among U.S. adults evaluated for substance use treatment between

017 and 2021, past 30-day prescription stimulant NMU was associ-

ted with increased prevalence of past 30-day use of illicit stimulants,

ethamphetamine, and cocaine. Most adult assessments reporting pre-

cription stimulant NMU or illicit stimulant use had moderate to extreme

roblem scores in the drug domain, indicating a probable need for drug-

elated treatment. Adult assessments reporting prescription stimulant

se as prescribed or NMU frequently reported opioids, alcohol, or other

ubstances as their primary substance problem. In addition, assessments

eporting prescription stimulant NMU (vs. no use, or use as prescribed)

ppeared more likely to have moderate to extreme problem scores in the

lcohol, psychiatric, medical, family, employment, and legal domains,

ndicating a probable need for treatment or assistance in these areas.

dults who use illicit stimulants or nonmedically use prescription stim-

lants may benefit from care that is comprehensive, addresses polysub-

tance use (e.g., co-use of opioids and stimulants), incorporates harm-

eduction resources, and includes mental health treatment, as well as

ocial and recovery support services. 
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