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ABSTRACT
Objective: To examine national trends in and correlates 
of nonmedical use of prescription stimulants, nonmedical 
use frequency, and use disorders among individuals aged 
12–64 years.

Methods: Data from 783,400 persons aged 12–64 who 
participated in the 2003–2014 National Surveys on 
Drug Use and Health (NSDUH). Descriptive analyses and 
bivariable and multivariable logistic regression and zero-
truncated negative binomial regression models were 
applied.

Results: Our multivariable results show that among 
individuals aged 12–64, the national prevalence of 
nonmedical use of prescription stimulants in 2003–2004 
was higher than in 2007–2008 and was similar to that in 
2009–2011, but was lower than in 2013–2014. Among 
those who used prescription stimulants nonmedically, the 
frequency of nonmedical use of prescription stimulants 
in 2003–2004 was lower than that in 2005–2006 and 
was similar to that in 2007–2014, and the prevalence of 
prescription stimulant use disorders in 2003–2004 was 
higher than that in 2005–2010, but was similar to that in 
2011–2014. Among nonmedical prescription stimulant 
users aged 12–64 in 2013–2014, 53.2% reported that their 
source of stimulants used nonmedically last time was 
from relatives/friends for free. Our study also identified 
correlates of prescription stimulant nonmedical use, use 
frequency, and use disorders. Co-occurring substance use 
disorders are common among those with prescription 
stimulant nonmedical use problems.

Conclusions: Among individuals aged 12–64 in the United 
States, after adjusting for covariates, the prevalence of 
nonmedical use of prescription stimulants in 2013–2014 
was higher than that in 2003–2004. The results of this 
study help inform and target efforts to reduce prescription 
stimulant nonmedical use, use frequency, and use 
disorders.
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Prescription stimulants, schedule II medications due to their high 
abuse potential, are widely prescribed psychotropic medications 

for the treatment of attention-deficit/hyperactivity disorder (ADHD) 
in children and adolescents.1 During the last decade, the US Food 
and Drug Administration also approved these medications for the 
treatment of ADHD in adults.2,3 Recent research indicates that 
stimulant prescribing has increased among commercially insured 
youths and adults between 2010 and 2014,2 and now total prescription 
stimulant sales for adults have surpassed those for youth.3,4

The nonmedical use of prescription stimulants has been a 
long-standing concern in the United States.4–7 Nonmedical use 
among youth and college students has been the subject of multiple 
studies.8–26 However, less research has focused on trends across the 
age range of youth and nonelderly adults. Furthermore, although 
increases in prescription opioid prescribing have been associated 
with increases in nonmedical use and related harms,27 little research 
has examined the impact of increases in prescription stimulant 
prescribing on nonmedical use. Thus, examining trends in and 
correlates of the prevalence of prescription stimulant nonmedical 
use, nonmedical use frequency, and use disorder can inform policies 
to reduce nonmedical use and use disorders, while ensuring access 
to prescription stimulants for those who need them.

Using nationally representative data of individuals aged 12–64 
years, this study examined the following questions:

1. What are the national trends in the prevalence of 
nonmedical use of prescription stimulants, frequency of 
nonmedical use, and use disorders overall and by age, sex, 
and race/ethnicity?

2. What are the correlates of nonmedical use of prescription 
stimulants?

3. What are the correlates of the frequency of nonmedical 
use of prescription stimulants among individuals who use 
prescription stimulants nonmedically?

4. What are the correlates of prescription stimulant use 
disorders among individuals who use prescription stimulants 
nonmedically?

5. What are the sources for the most recently nonmedically 
used prescription stimulants among nonmedical users?

Understanding these questions can help inform and target 
efforts to reduce nonmedical use of prescription stimulants and 
related health and social consequences, identify persons with 
increased risk for prescription stimulant use disorders, and develop 
effective clinician training programs as well as public health policies, 
programs, and public messages.
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METHODS

Data Sources
First, we examined data on persons aged 12–64 who 

participated in the 2003–2014 National Surveys on Drug 
Use and Health (NSDUH). NSDUH is conducted by the 
Substance Abuse and Mental Health Services Administration 
(SAMHSA). NSDUH provided nationally representative 
data on nonmedical use of prescription stimulants and 
use disorders among the civilian, noninstitutionalized 
population aged 12 or older in the United States. The data 
collection protocol of the NSDUH was approved by the 
Institutional Review Board at RTI International. The annual 
mean weighted response rate of the 2003–2014 NSDUH 
was 65.6% (ranging from 58.3% to 70.2%)28 according to 
the definition of response rate 2 for in-person household 
surveys by the American Association for Public Opinion 
Research.29 Details regarding NSDUH data collection are 
provided elsewhere.28

Second, we examined data from the 2003–2014 Drug 
Enforcement Administration’s Automation of Reports and 
Consolidated Ordering Systems (ARCOS). ARCOS is a 
comprehensive drug reporting system that monitors the 
sale of certain controlled substances from their point of 
manufacture through commercial distribution channels 
to the point of sale or distribution at the hospital, retail 
pharmacy, practitioner, or institution level. For this 
analysis, sales in grams for the prescription stimulants 
amphetamine, dextroamphetamine, methylphenidate, and 
dexmethylphenidate were included.30

Measures
NSDUH defined 12-month nonmedical use of 

prescription stimulants as use in the prior 12 months “that 
was not prescribed for you or that you took only for the 
experience or feeling it caused.”28 If respondents reported 
using prescription stimulants nonmedically in the past 
year, they were asked to state the number of days they used 
them nonmedically. Consistent with previous work,31,32 we 
defined “frequent users” as those with 100 days or more 
of nonmedical stimulant use in the past year. For persons 
reporting nonmedical prescription stimulant use in the 
past year, NSDUH collected the source of stimulants for the 
most recent nonmedical use, including given by a friend 

or a relative for free, prescribed by 1 or more physicians, 
stolen from a friend or a relative, bought from a friend or 
a relative, bought from a drug dealer, or stranger, bought 
from the internet, or other source. If respondents reported 
that they were given by friends or relatives for free, NSDUH 
asked them the source of their friends or relatives.

NSDUH estimated 12-month substance use disorder for 
each specific substance (dependence on or abuse of alcohol, 
marijuana, cocaine, hallucinogens, heroin, or inhalants or 
prescription pain relievers, sedatives, or stimulants) based on 
assessments of individual diagnostic criteria from the DSM-
IV.33 Nicotine dependence among cigarette smokers was 
assessed using the Nicotine Dependence Syndrome Scale.34

Sociodemographic characteristics from NSDUH data 
included age (12–17, 18–25, 26–34, or 35–64 years), sex, 
race/ethnicity (non-Hispanic white, non-Hispanic black, 
non-Hispanic other, or Hispanic), health insurance (private 
insurance only, uninsured, Medicaid, or other), annual family 
income (< $20,000, $20,000–$49,999, $50,000–$74,999, 
or ≥ $75,000), and college enrollment (only among persons 
aged 18–25 years).

Statistical Analyses
All analyses were conducted for persons aged 12–64 

years. Between 2003 and 2014, we created 6 biennial periods 
to improve the precision of estimates. For each biennial 
period, descriptive analyses were conducted to estimate the 
average annual prevalence of nonmedical use of prescription 
stimulants, the average frequency of nonmedical use of 
prescription stimulants among past-year nonmedical users, 
the mean number of days of nonmedical use of prescription 
stimulants among past-year nonmedical users, the average 
annual prevalence of prescription stimulant use disorders 
among individuals and among nonmedical users, and the 
average annual US prescription stimulant sales in grams. 
In addition, among nonmedical prescription stimulant 
users, we examined trends in frequent nonmedical use and 
prescription stimulant use disorders during 2003–2014 by 
sex, age, and race/ethnicity.

For percentage estimates, bivariate logistic regression 
models were applied to assess the unadjusted annual 
prevalence, to test for differences between the 2003–2004 
estimate and each biennial estimate during 2005–2014 (using 
PREDMARG and PRED_EFF statements in SUDAAN,35,36 
2-sided t test with a significance level of .05), and to test 
P values of β coefficients of the year variable. For mean 
numbers of days of nonmedical use, linear regression models 
were applied to examine differences between the 2003–2004 
estimate and each biennial estimate in 2005–2014 (using 
REFLEVEL statement in SUDAAN,36 2-sided t test with a 
significance level of .05) and to test P values of β coefficients 
of the year variable.

Bivariate and multivariable logistic regression modeling 
were applied to assess unadjusted and model-adjusted 
relative risk (using PREDMARG and PRED_EFF statements 
in SUDAAN34,35) for nonmedical use of prescription 
stimulants among individuals and for prescription stimulant 
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 ■ After adjusting for covariates, the national prevalence of 
nonmedical use of prescription stimulants among the 
population aged 12–64 increased during 2003–2014.

 ■ Our multivariable results show that among those who 
used prescription stimulants nonmedically, the frequency 
of nonmedical use of prescription stimulants and 
stimulant use disorders did not differ between 2003–2004 
and 2013–2014.

 ■ Co-occurring substance use disorders are common among 
those with prescription stimulant use problems.
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use disorders among nonmedical users. Moreover, bivariate 
and multivariable zero-truncated negative binomial 
regression models were applied to examine factors associated 
with the number of days of nonmedical use of prescription 
stimulants among nonmedical users. To account for the 
complex sample design and sample weights of NSDUH, 
Stata37,38 was used for a zero-truncated negative binomial 
regression function, and SUDAAN software35 was used for 
the rest of the analyses. Multicollinearity (using variance 
inflation factors) and potential interaction effects between 
examined factors were assessed and were not identified in 
final multivariable models.

RESULTS

Based on the ARCOS data, we found that the average 
annual US prescription stimulant sales increased from 6.45 
g/100,000 population in 2003–2004 to 13.41 g/100,000 
population in 2013–2014 (Table 1). Based on 783,400 sampled 
persons aged 12–64 from the 2003–2014 NSDUH, we 
found that the prevalence of nonmedical use of prescription 
stimulants changed from 1.5% in 2003–2004 to 1.3% in 
2007–2008 and to 1.4% in 2011–2012, but it was similar 
between 2003–2004 and 2013–2014 (Table 1). In contrast, 
the frequency of nonmedical use of prescription stimulants 
and the mean number of days of nonmedical stimulant use 
remained unchanged between 2003 and 2014. Similarly, the 
prevalence of prescription stimulant use disorders among 
individuals and among nonmedical users also remained 
stable during this time period.

Among nonmedical prescription stimulant users, 
trends remained stable for frequent nonmedical use and 
prescription stimulant use disorders during 2003–2014 by 
sex, age, and race/ethnicity, except that the trends in frequent 
nonmedical use decreased from 19.7% in 2003–2004 to 

13.0%–16.0% during 2007–2014 among nonmedical users 
aged 18–25 overall and decreased from 26.0% in 2003–2004 
to 17.2%–20.2% during 2009–2014 among nonmedical users 
who were non–college students aged 18–25 (Table 2).

After controlling for covariates, compared to 2003–2004, 
individuals aged 12–64 were less likely to use prescription 
stimulants nonmedically in 2007–2008 (adjust relative risk 
[ARR] = 0.9; 95% confidence interval [CI], 0.83–0.98), but 
were more likely to use them nonmedically in 2013–2014 
(ARR = 1.2; 95% CI, 1.17–1.33) (Table 3). Compared to 
each corresponding reference group, the prevalence of 
nonmedical use of prescription stimulants was higher 
among females, those aged 12–34, non-Hispanic whites, 
those with annual family income less than $20,000, and those 
with nicotine dependence, alcohol use disorders, and each 
specific examined drug use disorder.

After controlling for covariates, nonmedical prescription 
stimulant users had more number of days of nonmedical use in 
2005–2006 compared to 2003–2004 (adjusted incidence rate 
ratios [IRRs] = 1.3; 95% CI, 1.13–1.54) (Table 3). Compared 
to each corresponding reference group, the frequency of 
nonmedical use of prescription stimulants was higher among 
female users, users aged 35–64, Hispanic users, uninsured 
users, and Medicaid users. Frequency of nonmedical use was 
also higher among users with nicotine dependence, cocaine 
use disorders, heroin use disorders, prescription opioid use 
disorders, and prescription sedative use disorders than users 
without the corresponding disorders. Moreover, frequency 
of nonmedical use of prescription stimulants was higher 
among users who got stimulants from 1 or more physicians, 
users who bought/stole stimulants from friends/relatives, 
and users who bought stimulants from drug dealers or 
strangers than users who got from friends/relatives for free.

Among nonmedical prescription stimulant users, after 
controlling for covariates, the prevalence of prescription 

Table 1. Trends in Past-Year Prescription Stimulant Nonmedical Use and Use Disorders and Trends in Sales of Prescription 
Stimulants, United States, 2003–2014 (N = 783,400a)b,c

2003–2004 2005–2006 2007–2008 2009–2010 2011–2012 2013–2014
P Value for 

Trend
Past-year NMU among people, %d 1.5 (0.05) 1.6 (0.05) 1.3 (0.04)+ 1.4 (0.05) 1.4 (0.05)+ 1.6 (0.05) < .0001
Past-year NMU frequency among users, %e .237 (overall) 

1–11 days 42.8 (1.50) 41.2 (1.53) 45.1 (1.64) 46.4 (1.74) 46.3 (1.89) 44.7 (1.56) .166
12–49 days 23.3 (1.20) 23.7 (1.32) 24.2 (1.64) 22.8 (1.28) 24.5 (1.58) 22.5 (1.35) .897
50–99 days 10.8 (0.91) 10.3 (0.94) 10.5 (1.03) 11.5 (1.04) 8.0 (0.97)+ 11.0 (1.26) .276
100 days or more 23.1 (1.41) 24.8 (1.46) 20.3 (1.46) 19.3 (1.46) 21.2 (1.66) 21.8 (1.50) .110

Mean no. of days of NMU among userse 60.1 (3.09) 64.8 (3.22) 56.9 (3.22) 54.9 (3.40) 53.9 (3.18) 58.5 (3.20) .181
Past-year stimulant use disorders among people, %d 0.2 (0.02) 0.2 (0.02) 0.2 (0.02) 0.2 (0.02) 0.2 (0.02) 0.2 (0.02) .377
Past-year stimulant use disorders among users, %e 15.0 (1.02) 12.8 (1.00) 13.9 (1.24) 13.1 (1.13) 14.6 (1.38) 14.0 (1.24) .122
Annual prescription stimulant sales, g/100,000 

population
6.45 7.42+ 9.16+ 10.76+ 12.50+ 13.41+ < .0001

aSubstance Abuse and Mental Health Services Administration requires that any description of overall sample size based on the restricted-use data files has to 
be rounded to the nearest 100 to minimize potential disclosure risk.

bData source: the 2003–2014 National Surveys on Drug Use and Health and the 2003–2014 data from the Automated Reports and Consolidated Ordering 
System. 

cEach estimate in parentheses is the standard error of the point estimate within each table cell.
dPeople: individuals aged 12–64.
eUsers: individuals aged 12–64 who used prescription stimulants nonmedically in the past year.
Abbreviation: NMU = nonmedical use of prescription stimulants.
Symbol: + = difference between the estimate in which the footnote symbol appears and the 2003–2004 estimate (the reference year) is statistically significant 

at the .05 level.
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Table 2. Trends in Past-Year Frequent Nonmedical Use of Prescription Stimulants and Stimulant Use Disorders 
Among Nonmedical Prescription Stimulant Users Aged 12–64 Years, United States, 2003–2014 (N = 16,000a)b,c

2003–2004 2005–2006 2007–2008 2009–2010 2011–2012 2013–2014 P Value for Trend
Frequent nonmedical use (used 100 days or more nonmedically in the past year)
Sex

Male 24.8 (2.03) 25.1 (2.18) 18.6 (2.00)+ 20.6 (2.13) 21.8 (2.52) 22.4 (2.13) .929
Female 21.2 (1.82) 24.4 (2.03) 21.7 (2.05) 17.9 (2.00) 20.5 (1.98) 21.1 (2.05) .238

Age
12–17 y 17.1 (1.55) 17.3 (1.68) 15.1 (1.63) 14.0 (1.71) 18.2 (2.17) 15.3 (2.14) .922
18–25 y 19.7 (1.26) 18.3 (1.29) 16.0 (1.31)+ 13.0 (1.10)+ 13.8 (1.18)+ 14.6 (1.16)+ .0002

College studentsd 11.0 (1.39) 12.3 (1.75) 9.1 (1.44) 9.0 (1.34) 8.2 (1.20) 8.4 (1.28) .275
Non–college studentsd 26.0 (1.77) 23.1 (1.88) 21.8 (1.97) 17.2 (1.80)+ 19.6 (2.02)+ 20.2 (1.83)+ .011

26–34 y 27.8 (4.35) 22.7 (3.68) 23.7 (3.43) 25.5 (3.84) 24.2 (3.84) 21.1 (3.12) .372
35–64 y 30.6 (4.46) 40.0 (4.41) 27.9 (4.70) 27.3 (4.26) 32.8 (5.23) 37.0 (4.19) .134

Race/ethnicity
Non-Hispanic white 21.6 (1.53) 24.1 (1.70) 19.4 (1.56) 17.9 (1.58) 19.6 (1.84) 21.0 (1.59) .286
Non-Hispanic black 20.9 (5.41) 21.2 (6.27) 28.8 (11.6) 22.2 (6.26) 37.6 (10.64) 30.7 (8.71) .977
Non-Hispanic other 33.5 (7.01) 22.3 (5.05) 15.2 (4.35)+ 25.6 (5.19) 16.8 (4.79) 27.8 (5.47) .200
Hispanic 29.8 (4.57) 31.5 (4.70) 25.8 (4.21) 25.4 (5.32) 27.1 (4.77) 20.3 (4.49) .797

Prescription stimulant use disorders
Sex

Male 14.5 (1.51) 11.4 (1.40) 11.5 (1.32) 13.9 (1.67) 14.9 (2.19) 14.8 (1.55) .124
Female 15.5 (1.43) 14.2 (1.39) 16.1 (2.01) 12.2 (1.33) 14.3 (1.62) 13.0 (2.01) .521

Age
12–17 y 17.3 (1.49) 16.4 (1.74) 18.4 (2.07) 17.0 (1.85) 19.9 (2.19) 16.8 (2.21) .713
18–25 y 13.3 (1.06) 12.5 (1.09) 11.0 (1.11) 11.9 (1.05) 11.1 (1.15) 11.8 (1.12) .597

College studentsd 9.5 (1.32) 8.0 (1.33) 9.9 (1.51) 6.9 (1.01) 7.9 (1.28) 6.1 (1.07) .265
Non–college studentsd 16.1 (1.50) 16.1 (1.64) 12.0 (1.57) 17.3 (1.85) 14.5 (1.88) 16.9 (1.82) .313

26–34 y 15.0 (3.44) 9.2 (2.21) 11.4 (2.64) 13.3 (3.14) 20.4 (4.17) 16.6 (3.38) .156
35–64 y 16.2 (3.00) 13.3 (2.79) 18.6 (4.09) 13.0 (2.86) 12.5 (3.45) 13.3 (2.73) .483

Race/ethnicity
Non-Hispanic white 15.2 (1.16) 12.8 (1.11) 13.7 (1.26) 13.2 (1.31) 14.0 (1.41) 13.3 (1.46) .120
Non-Hispanic black 19.4 (5.05) 15.4 (5.29) 20.3 (11.77) 16.6 (5.88) 32.2 (13.81) 20.4 (7.05) .589
Non-Hispanic other 14.5 (3.91) 9.8 (2.99) 10.7 (3.30) 15.5 (4.01) 16.5 (4.95) 25.1 (5.46) .348
Hispanic 11.5 (2.53) 13.7 (3.08) 14.0 (3.41) 9.9 (2.35) 11.4 (3.31) 10.9 (2.41) .583

aSubstance Abuse and Mental Health Services Administration requires that any description of overall sample size based on the restricted-
use data files has to be rounded to the nearest 100 to minimize potential disclosure risk. 

bData source: the 2003–2014 National Surveys on Drug Use and Health.
cEach estimate in parentheses is the standard error of the point estimate within each table cell.
dThose aged 18–25 years.
Symbol: + = difference between the estimate in which the footnote symbol appears and the 2003–2004 estimate (the reference year) is 

statistically significant at the .05 level.

stimulant use disorders was lower in 2005–2010 compared 
to 2003–2004 (ARRs = 0.7–0.8), but it was similar between 
2011–2014 and 2003–2004 (Table 3). Compared to each 
corresponding reference group, the prevalence of prescription 
stimulant use disorders was higher among users aged 35–64, 
non-Hispanic white users, Medicaid users, and users with 
nicotine dependence, alcohol use disorders, marijuana use 
disorders, cocaine use disorders, hallucinogen use disorders, 
prescription opioid use disorders, and prescription sedative 
use disorders. The prevalence of prescription stimulant use 
disorders also was higher among users who got stimulants 
from 1 or more physicians, users who bought/stole stimulants 
from friends/relatives, and users who bought stimulants 
from drug dealers or strangers than users who got them from 
friends/relatives for free.

Consistent with these multivariable results, Figure 1 
shows that the adjusted prevalence of nonmedical use of 
prescription stimulants among individuals aged 12–64 in 
2003–2004 was 1.4% (annual average), which was higher 
than the 1.3% in 2007–2008, but was lower than the 1.8% in 
2013–2014. Among prescription stimulant users aged 12–64, 
the adjusted prevalence of frequent nonmedical use (100 days 

or more) in 2003–2004 was 19.3%, which was lower than 
the 24.5% in 2005–2006. Also among prescription stimulant 
users, the adjusted prevalence of prescription stimulant use 
disorders in 2003–2004 was 17.0%, which was higher than 
the 11.8%–13.0% in 2005–2010.

Based on the 2013–2014 NSDUH data, Figure 2 shows that 
among past-year nonmedical prescription stimulant users, 
their most recent source of stimulants used nonmedically 
included free from relatives/friends (53.2%), buying/stealing 
from friends/relatives (26.8%), from 1 doctor (10.7), and 
buying from drug dealers or strangers (4.7%). Among users 
who responded that they got prescription stimulants for 
free from friends/relatives, most of them reported that their 
friend/relatives got them from 1 doctor (78.0%).

DISCUSSION

With a more than doubling of the sales of prescription 
stimulant medications in the United States during 2003–
2014, we found that after adjusting for covariates, the 
national prevalence of nonmedical use of prescription 
stimulants among the population aged 12–64 also increased 



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2017 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

     e1254J Clin Psychiatry 78:9, November/December 2017

Trends in Nonmedical Use of Prescription Stimulants

during this study period. Furthermore, our multivariable 
results show that the frequency of nonmedical use of 
prescription stimulants and stimulant use disorders did not 
differ between 2003–2004 and 2013–2014 among those who 
used prescription stimulants nonmedically. Interestingly, 
these results do not follow the same patterns seen with 

opioid analgesics where increases in prescribing have been 
associated with increases in prescription opioid nonmedical 
use frequency and use disorders.27,39,40 Unlike prescription 
opioids that are often prescribed for acute conditions, 
stimulants are usually prescribed for chronic conditions 
requiring long-term use by patients, so there may be fewer 

Table 3. Multivariable Results From Regression Models Examining Characteristics 
Associated With Frequent Nonmedical Use of Prescription Stimulants and Stimulant 
Use Disorders, United States, 2003–2014a

Characteristic

Among People  
Aged 12–64 y 
(N = 783,400b) 

Nonmedical Use 
 Adjusted  

Relative Risk  
(95% CI)c

Among Nonmedical Prescription 
Stimulant Users Aged 12–64 y 

(n = 16,000b)
Frequency of 
Nonmedical  

Use Adjusted 
Incidence Rate Ratio 

(95% CI)c

Stimulant  
Use Disorder

Adjusted 
Relative Risk

(95% CI)c

Year
2003–2004 (ref ) 1.0 1.0 1.0
2005–2006 1.1 (1.00–1.19) 1.3 (1.13–1.54) 0.8 (0.61–0.94)
2007–2008 0.9 (0.83–0.98) 1.1 (0.96–1.32) 0.8 (0.61–0.96)
2009–2010 1.0 (0.88–1.05) 1.0 (0.90–1.26) 0.7 (0.55–0.88)
2011–2012 1.0 (0.91–1.08) 1.1 (0.92–1.29) 0.8 (0.66–1.07)
2013–2014 1.2 (1.17–1.33) 1.2 (1.00–1.38) 0.8 (0.68–1.05)

Sex
Male 0.9 (0.86–0.95) 0.9 (0.80–0.95) 0.9 (0.79–1.00)
Female (ref ) 1.0 1.0 1.0

Age
12–17 y 2.3 (2.12–2.52) 0.6 (0.49–0.66) 1.0 (0.81–1.19)
18–25 y 3.3 (3.03–3.53) 0.6 (0.51–0.66) 0.8 (0.70–0.98)
26–34 y 2.2 (1.96–2.38) 0.8 (0.66–0.92) 1.0 (0.79–1.20)
35–64 y (ref ) 1.0 1.0 1.0

Race/ethnicity
Non-Hispanic white (ref ) 1.0 1.0 1.0
Non-Hispanic black 0.3 (0.26–0.35) 1.1 (0.93–1.35) 1.2 (0.86–1.55)
Non-Hispanic other 0.5 (0.49–0.58) 1.0 (0.89–1.23) 0.8 (0.66–0.99)
Hispanic 0.6 (0.56–0.71) 1.2 (1.07–1.42) 1.1 (0.84–1.38)

Insurance type
Private insurance only (ref ) 1.0 1.0 1.0
Uninsured 1.2 (1.09–1.26) 1.4 (1.25–1.55) 1.2 (1.00–1.39)
Medicaid 1.0 (0.95–1.14) 1.4 (1.25–1.60) 1.2 (1.02–1.45)
Other insurance 1.09 (0.84–1.07) 1.2 (0.93–1.33) 1.0 (0.79–1.36)

Annual family income
Less than $20,000 (ref ) 1.5 (1.37–1.62) 1.0 (0.88–1.13) 1.0 (0.88–1.20)
$20,000-$49,999 1.1 (1.00–1.16) 1.1 (0.95–1.23) 1.1 (0.92–1.28)
$50,000-$74,999 1.0 (0.92–1.09) 1.0 (0.84–1.12) 1.1 (0.88–1.30)
$75,000 or more 1.0 1.0 1.0

Substance use disordersd

Nicotine dependence 1.9 (1.80–2.04) 1.6 (1.44–1.71) 1.3 (1.12–1.45)
Alcohol use disorders 3.0 (2.78–3.17) 1.0 (0.95–1.13) 1.3 (1.11–1.43)
Marijuana use disorders 2.7 (2.49–2.90) 1.0 (0.92–1.10) 1.2 (1.05–1.36)
Cocaine use disorders 3.0 (2.55–3.42) 1.2 (1.07–1.38) 1.4 (1.17–1.71)
Inhalant use disorders 3.1 (2.38–3.98) 1.2 (0.97–1.42) 1.4 (0.96–1.99)
Hallucinogen use disorders 2.0 (1.64–2.48) 1.2 (0.98–1.35) 1.6 (1.30–1.95)
Heroin use disorders 2.5 (1.88–3.22) 1.3 (1.04–1.60) 0.9 (0.70–1.22)
Prescription opioid use disorders 3.3 (2.94–3.79) 1.3 (1.16–1.45) 2.4 (1.99–2.85)
Prescription sedative use disorders 2.5 (2.03–3.12) 1.3 (1.13–1.53) 2.6 (2.08–3.14)

Source of prescription stimulants
Free from a friend or relative (ref ) 1.0 1.0
Prescribed by 1 or more physicians 2.9 (2.48–3.43) 2.8 (2.23–3.45)
Stolen from a friend or relative 1.2 (1.01–1.51) 1.7 (1.24–2.35)
Bought from a friend or relative 1.4 (1.21–1.62) 1.6 (1.28–1.95)
Bought from a drug dealer of stranger 1.9 (1.56–2.28) 1.9 (1.45–2.43)

aData source: the 2003–2014 National Surveys on Drug Use and Health.
bSubstance Abuse and Mental Health Services Administration requires that any description of overall 

sample size based on the restricted-use data files has to be rounded to the nearest 100 to minimize 
potential disclosure risk.

cAdjusted incidence rate ratios and adjusted relative risks in bold: each is significantly different (P < .05) 
from the corresponding reference group.

dReference group is having no corresponding use disorder in the past year. 
Abbreviations: CI = confidence interval, ref = reference group.
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aEach adjusted prevalence was estimated after controlling for age, sex, race/ethnicity, insurance status, annual family income, 
nicotine dependence, and substance use disorder for each specific substance (alcohol, marijuana, cocaine, hallucinogens, 
heroin, inhalants, prescription pain relievers, and prescription sedatives).

bEach adjusted prevalence was estimated after controlling for the variables listed in the above footnote and source of 
prescription stimulants.

Symbol: + = difference between the estimate in which the footnote symbol appears and the 2003–2004 estimate (the 
reference year) is statistically significant at the .05 level.

Figure 1. Adjusted Prescription Stimulant Nonmedical Use and Use Disorders and Sales of 
Prescription Stimulants, United States, 2003–2014
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Figure 2. Source of Prescription Stimulants Obtained for Most Recent Nonmedical Use Among US 
Prescription Stimulant Nonmedical Users Aged 12–64 Years, 2013–2014 (N = 2,000)a

aSource: Center for Behavioral Health Statistics and Quality, Substance Abuse and Mental Health Services 
Administration, 2013 and 2014 National Surveys on Drug Use and Health.
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prescription stimulants to share or divert. Also, stimulants 
may have been prescribed to more people with lower overall 
psychopathology, who tend to be at lower risk for high 
frequency of nonmedical use and use disorders.

Our study identified sociodemographic factors associated 
with prescription stimulant nonmedical use. After adjusting 
for covariates, our study found that compared to male 

counterparts, females aged 12–64 were more likely to use 
prescription stimulants nonmedically; female nonmedical 
users aged 12–64 had a higher frequency of nonmedical 
prescription stimulant use and had similar prevalence 
of prescription stimulant use disorders. An earlier study 
reported similar findings among individuals aged 12–34.41 
One recent study reported that more adult women are 
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prescribed stimulants than adult men.3 Another recent 
study found that the use of prescription stimulants was 
greater in boys than girls among those under age 20, did 
not differ by sex among those aged 20–34, and was greater 
in women than men among those aged 35–64.2 In contrast, 
among youth aged 10–18 from 10 cities, one recent study did 
not find sex differences in nonmedical use after controlling 
for covariates.11 Among college students of local samples, 
one study did not find sex difference in nonmedical use 
of prescription stimulants,20 while another study found 
that men were more likely to use prescription stimulants 
nonmedically than women.17 The inconsistency in these 
findings may be because of differences in the age and 
sampling coverages of these study populations.

Unlike prior studies examining only youth or young 
adults,8–26 our study reveals detailed age differences in 
prescription stimulant nonmedical use, use frequency, and 
use disorders. Although total prescription stimulant sales 
to adults have surpassed those for youth,3 our multivariable 
results suggest that individuals aged 12–34 were 2.2–3.4 times 
more likely to use prescription stimulants nonmedically 
than individuals aged 35–64. However, among those who 
used prescription stimulants nonmedically, the frequency 
of nonmedical use was lower among those aged 12–34 than 
among those aged 35–64, and the prevalence of prescription 
stimulant use disorders among those aged 35–64 did not 
differ from that among those aged 12–17 and among those 
aged 26–34, but was higher than that among those aged 
18–25. Our results suggest that nonmedical use in older 
individuals tends to be more frequent than in youth or young 
adults, and it is important for clinicians to ensure appropriate 
management and identify problematic nonmedical use.

Among middle and high school students, one study found 
that whites were more likely to use prescription stimulants 
nonmedically than blacks.42 Among college students, 
another study reported that whites and Hispanics were 
over 3.1–3.8 times more likely to have nonmedical use of 
prescription stimulants than blacks.43 Our study generally 
confirms these results,42–44 showing that among individuals 
aged 12–64, non-Hispanic whites were more likely to use 
prescription stimulants nonmedically than racial/ethnic 
minorities. However, among those who used prescription 
stimulants nonmedically, the frequency of nonmedical 
use and stimulant use disorder did not follow these same 
patterns. We found that among prescription stimulant 
nonmedical users aged 12–64, Hispanics used prescription 
stimulants more frequent than non-Hispanic whites, and 
non-Hispanic others were less likely to have prescription 
stimulant use disorders than non-Hispanic whites. These 
results may inform clinicians about complex racial/ethnic 
differences in prescription stimulant nonmedical use, use 
frequency, and use disorders.

Among children aged 5–17 during 2006–2008, one study 
reported that prescription stimulant use did not vary by 
income and health insurance.1 We found that lower income 
and lack of insurance were associated with nonmedical 
use. Moreover, among nonmedical prescription stimulant 

users, the frequency of nonmedical use was higher among 
those uninsured and among those with Medicaid compared 
to those with private insurance only, and the prevalence of 
prescription stimulant use disorders was higher among those 
with Medicaid than among those with private insurance 
only. These results help clinicians identify those with 
increased risk for prescription stimulant nonmedical use, 
use frequency, and use disorders. However, low income and 
lack of insurance may also make needed treatment harder 
to obtain.

Consistent with the findings from recent studies,45,46 our 
study found that among nonmedical prescription stimulant 
users in 2013–2014, 53.2% reported that their source of most 
recently nonmedically used stimulant was from relatives/
friends for free. Among users who responded that they 
obtained prescription stimulants for free from friends/
relatives, the vast majority reported that their friends/
relatives obtained the stimulant from 1 doctor. Furthermore, 
our results showed that those with high frequency 
nonmedical use of prescription stimulants and those with 
prescription stimulant use disorders were more likely to get 
their stimulants from physicians or to buy from drug dealers/
strangers than get them free from friends/relatives. These 
results are consistent with sources of prescription opioids 
used nonmedically.27 Our results support the idea that 
physicians should take greater responsibility in the prevention 
of nonmedical use of prescription stimulants and diversion 
by implementing evidence-based prevention practices. Yet 
many physicians do not regularly implement practices that 
may prevent prescription stimulant nonmedical use.47,48 
Such practices could include following prescribing guidelines 
to minimize environmental availability of stimulants due 
to excessively large numbers of leftover medications and 
checking state prescription drug monitoring programs to 
identify problematic use of controlled prescription drugs.

Consistent with findings of other existing studies,11,12,16,41,44 
our results showed that among individuals aged 12–64, 
nonmedical use of prescription stimulants was associated 
with all examined specific substance use disorders. Moreover, 
among nonmedical users, nonmedical use and stimulant use 
disorders were more prevalent among those with many other 
substance use disorders. Thus, co-occurrence with other 
substance use disorders is common among those reporting 
nonmedical use of prescription stimulants. Clinicians should 
screen for other substance use disorders once nonmedical use 
of prescription stimulants is identified and for nonmedical 
stimulant use when other substance use disorders are found.

This study has several limitations. NSDUH did not cover 
homeless persons not living in shelters, active-duty military, 
or those residing in institutions (eg, incarcerated individuals). 
Our national prevalence of prescription stimulant 
nonmedical use and use disorders may be underestimated 
because homeless people not living in shelters and people in 
the criminal justice system usually have higher prevalence of 
substance use and use disorders compared to general civilian, 
noninstitutionalized individuals.49,50 Moreover, because of 
the cross-sectional nature of NSDUH, this study could not 
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establish temporal or causal relationships. Furthermore, 
the 2002–2014 NSDUH did not collect data on motivations 
for nonmedical use of prescription stimulants and adverse 
reactions related to nonmedical use. Finally, NSDUH data 
are subject to recall and social-desirability biases.

CONCLUSIONS

Between 2003–2004 and 2013–2014, with a more than 
doubling of the sales of prescription stimulant medications 

in the United States, the adjusted national prevalence of 
nonmedical use of prescription stimulants among this 
population also increased. Our study identified correlates 
of prescription stimulant nonmedical use, use frequency, 
and use disorders. Co-occurring substance use disorders 
are common among those with prescription stimulant use 
problems. Our results can be informative for clinicians 
to identify inappropriate drug-seeking behaviors and to 
intervene with patients who have prescription stimulant 
use problems.
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