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Abstract

Objective—To simultaneously examine the prevalence and correlates of prescription stimulant 

use, misuse, use disorders, and motivations for misuse in the U.S. adult population.

Methods—Nationally representative household population study of adults aged 18 or older from 

the 2015-2016 National Surveys on Drug Use and Health (n=102,000). Measurements included 

prescription stimulant use, use without misuse, misuse without use disorders, and misuse with use 

disorders; sociodemographic characteristics; health conditions; and behavioral health factors.

Results—Among U.S. adults in 2015-2016, 6.6% (annual average) used prescription stimulants 

overall: 4.5% used without misuse, 1.9% misused without use disorders, and 0.2% had use 

disorders. Adults with past-year prescription stimulant use disorders did not differ from those with 

misuse without use disorders in any of the examined sociodemographic characteristics and in 

many of the examined substance use problems. The most commonly reported motivations for 

Address correspondence to Dr. Wilson Compton, 6001 Executive Blvd., MSC 9589, Bethesda, MD 20892-9589. Telephone: 
301-443-6480. wcompton@nida.nih.gov. 

Author Contributions: Dr. Han had full access to all of the data in this study and takes responsibility for integrity of the data and the 
accuracy of the data analysis.
Study concept and design: Compton, Han, Blanco, Jones.
Acquisition of data: Han.
Analysis and interpretation of data: All authors.
Drafting of the manuscript: Compton, Han.
Critical revision of the manuscript for important intellectual content: All authors.
Statistical analysis: Han.
Obtained funding: N/A.
Administrative, technical, or material support: Han, Compton.

Disclaimers
The findings and conclusions of this study are those of the authors and do not necessarily reflect the views of the National Institute on 
Drug Abuse of the National Institutes of Health, the Substance Abuse and Mental Health Services Administration, and the U.S. 
Department of Health and Human Services.

Conflict of Interest Disclosures
Unrelated to the submitted work, Compton reports ownership of stock in General Electric Co., 3M Co., and Pfizer Inc., and Blanco 
reports ownership of stock in General Electric, Sanofi, and Eli Lilly, Inc. Han, Johnson, and Jones have no conflicts to disclose.

Institutional Review Board Approval
The NSDUH data collection protocol was approved by the U.S. Office of Management and Budget and the Institutional Review Board 
at RTI International.

HHS Public Access
Author manuscript
Am J Psychiatry. Author manuscript; available in PMC 2019 August 01.

Published in final edited form as:
Am J Psychiatry. 2018 August 01; 175(8): 741–755. doi:10.1176/appi.ajp.2018.17091048.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



misuse were to help be alert/concentrate (56.3%). Obtaining them free from relatives or friends 

was the most likely source of misused prescription stimulants (56.9%). More frequent prescription 

stimulant misuse and use disorder were associated with increased likelihood of obtaining 

medications from physicians or drug dealers/strangers and less likelihood of obtaining them from 

friends/relatives.

Conclusions—Approximately 16.0 million U.S. adults used prescription stimulants in the past 

year (annual average), 5.0 million misused prescription stimulants without use disorders, and 0.4 

million had use disorders. Cognitive enhancement was the most commonly reported reason for 

misusing prescription stimulants. Patients who are using their medication for cognitive 

enhancement or diverting their medication to others present high risks.

INTRODUCTION

Management of prescription stimulants can be complicated by risk for misuse: Patients may 

use without a prescription, for a reason other than as directed by a doctor, or in greater 

amounts, more often, or longer than prescribed (1). Understanding how use of these 

medications relates to misuse is important because stimulant misuse is common, with 0.5 

million youth and 4.8 million adults (including 2.5 million young adults aged 18-25) 

reporting misuse in 2015 (1) and because adverse effects from stimulant use are not 

uncommon and can include loss of appetite, anxiety, paranoia, hallucinations, insomnia, 

increased heart rate, and death (2–3). While much attention has focused on misuse of 

stimulants by youth (4–5) and young adults (6–8), less work has focused on the overall adult 

population (9–11). Yet, total prescription stimulant sales for adults have surpassed those for 

youth (12–13), suggesting the need to examine misuse among U.S. adult population. Fifty-

five percent of total prescriptions in 2015 were to adults age 20 and older (12), and increases 

for adults have outpaced those for youth over the past decade (14–15).

Examining adults with stimulant use disorder is also important because this subgroup of 

stimulant misusers is at higher risk for clinically significant complications compared to 

misusers without use disorders. Furthermore, understanding the source of prescription 

stimulants that are misused and the motivations for such misuse are essential for prevention 

and clinical practice. One study examined the source of prescription stimulants among those 

who misuse them, but did not assess motivations for misuse (16). A few studies have 

examined motivations for misusing prescription medications based on local data (9–11) or 

national samples of high school seniors (17–19). No studies have simultaneously examined 

the prevalence of prescription stimulant use (i.e. overall use including both misuse and 

medical use), misuse, use disorders, and motivations for misuse in a nationally 

representative sample of the U.S. adult population.

Based on data from the 2015-2016 National Surveys on Drug Use and Health (NSDUH), 

this study examined the following questions:

1. What is the 12-month prevalence of any prescription stimulant use, use without 

misuse, misuse without use disorders, and use disorders?
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2. How do sociodemographic characteristics, health conditions, and behavioral 

health status distinguish prescription stimulant use without misuse, misuse 

without use disorders, and use disorders?

3. What are the main motivations for misuse? What sociodemographic and 

behavioral health characteristics are associated with specific motivations for 

prescription stimulant misuse?

4. What is the source of prescription stimulants obtained for most recent misuse 

among adults who misuse prescription stimulants?

By describing the patterns and correlates of prescription stimulant misuse and use disorders 

in comparison to persons reporting medical use of these medications, clinicians may be able 

to intervene earlier and more successfully with their patients. The ultimate goal is to 

facilitate identification and interventions for adults with increased risk for prescription 

stimulant misuse and develop effective clinician training programs, public health policies, 

programs, and public messages to prevent misuse and reduce the harms associated with 

misuse.

METHODS

Study Population

We examined data from adults aged 18 or older who participated in the 2015-2016 NSDUH, 

face-to-face surveys conducted by the Substance Abuse and Mental Health Services 

Administration. Since 2015, NSDUH has been collecting nationally representative data on 

prescription stimulant use overall, misuse, and motivations for misuse among the U.S. 

civilian, noninstitutionalized population aged 12 or older (20–21).

NSDUH data collection was approved by the Institutional Review Board at RTI 

International. Verbal informed consent was received from each study participant. Data were 

collected by interviewers in personal visits to households and noninstitutional group 

quarters. Audio computer-assisted self-administered interviewing was used, providing 

respondents with a private, confidential way to record answers. The annual average weighted 

response rate for the 2015-2016 NSDUH was 54.3 percent (21). Details regarding NSDUH 

methods are provided elsewhere (21).

Measures

NSDUH collected past-year use and misuse of prescription stimulants, including frequency 

of prescription stimulant misuse in the past month among those reporting any past month 

misuse. NSDUH defined prescription stimulant misuse as "in any way that a doctor did not 

direct you to use them, including (1) use without a prescription of your own; (2) use in 

greater amounts, more often, or longer than you were told to take them; or (3) use in any 

other way a doctor did not direct you to use them” (1, 21). Among respondents who reported 

past-year prescription stimulant misuse, NSDUH asked about the main motivation for 

misusing prescription stimulants the most recent time: to help lose weight; to help 

concentrate; to help be alert or stay awake; to help study; to experiment/see what it’s like; to 

feel good or get high; to increase/decrease effect(s) of other drug(s); is "hooked" or has to 
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have it; or other reason (1,21). NSDUH collected the source of prescription stimulants 

obtained for the most recent misuse: given by a friend/relative for free, prescribed by 

physician(s), stolen from a friend/relative, bought from a friend/relative, bought from a drug 

dealer/stranger, or stolen from doctor’s office/clinic. If respondents reported their source as 

“given by friends/relatives for free”, NSDUH asked them where friends/relatives obtained 

prescription stimulants.

NSDUH collected lifetime and past-year use of tobacco, alcohol, cannabis, cocaine, heroin, 

hallucinogens, and inhalants and lifetime and past-year use and misuse of prescription 

sedatives/tranquilizers and opioids. NSDUH provided estimates on past 12-month major 

depressive episode (MDE) and specific substance use disorders (i.e., alcohol, cannabis, 

cocaine, heroin, hallucinogens, inhalants, and prescription opioids, tranquilizers/sedatives, 

and stimulants) based on assessments of individual diagnostic criteria from the Diagnostic 
and Statistical Manual of Mental Disorder, Fourth Edition (22). Nicotine dependence among 

cigarette smokers was assessed using the Nicotine Dependence Syndrome Scale (23). These 

measures have demonstrated good reliability and validity (24–25).

NSDUH asked all adult respondents about suicidality: “At any time during the past 12 

months, did you seriously think about trying to kill yourself?” NSDUH asked respondents 

about medical diagnoses (e.g., hypertension, heart disease, diabetes mellitus, chronic 

obstructive pulmonary disease (COPD), asthma, cancer, and kidney disease) that they ever 

received from a doctor or other health care professional. NSDUH captured respondents’ self-

rated health and the number of past-year emergency room (ER) visits and collected age, sex, 

race/ethnicity, educational attainment, employment status, family income, marital status, and 

health insurance.

Statistical Analyses

Among adults, we estimated the national annual prevalence of any prescription stimulant 

use, use without misuse, misuse without use disorders, and use disorders as well as the 

frequency distributions of past-month prescription stimulant misuse by sociodemographic 

characteristics, health conditions, and behavioral health status. Second, bivariable and 

multivariable multinomial logistic regression models were applied to examine how the above 

factors distinguish these outcomes.

Third, we estimated the main motivations for the most recent misuse of prescription 

stimulants and the source of prescription stimulants obtained for the most recent misuse 

among adults with past-year misuse by the frequency of past-month misuse of prescription 

stimulants and the status of prescription stimulant use disorders. Fourth, among adults with 

past-year prescription stimulant misuse, bivariable and multivariable multinomial logistic 

regression models were applied to examine whether and how characteristics were associated 

with specific motivations of prescription stimulant misuse. We examined four major 

clustered categories of motivations (weight loss, helping study, being alert/helping 

concentrate, and substance-use related). Multicollinearity (using variance inflation factors) 

and potential interaction effects between examined factors were assessed and were not 

identified in final multivariable models. All of our analyses were conducted by SUDAAN 

software (26) to account for the complex sample design and sample weights of NSDUH. 
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Reported population and percentage prevalences are weighted estimates, but reported sample 

sizes are the numbers of sampled participants who completed the 2015-2016 NSDUH.

RESULTS

Past-year prevalence of prescription stimulant use without misuse, misuse without use 
disorders, and use disorders

Based on the 102,000 sampled persons aged 18 or older from the 2015-2016 NSDUH, we 

estimated that among U.S. adults in the past year (annual average), approximately 6.6% or 

16.0 million used prescription stimulants (including both use without misuse as well as 

misuse), 4.5% or 11.0 million used prescription stimulants without misuse, 2.1% or 5.0 

million misused prescription stimulants at least once, and 0.2% or 0.4 million had 

prescription stimulant use disorders (Table 1 and Appendix Table 1). Among adults with any 

prescription stimulant use in the past 12 months, 31.2% misused prescription stimulants at 

least once, and 2.7% had a prescription stimulant use disorders. Among those adults with 

prescription stimulant misuse, 8.7% had prescription stimulant use disorders.

Characteristics distinguishing prescription stimulant use without misuse, misuse without 
use disorders, and use disorders

Among adults, the 12-month prevalence of prescription stimulant use without misuse, 

prescription stimulant misuse without use disorders, and prescription stimulant use disorders 

varied by most of the examined sociodemographic characteristics (Table 1). The prevalence 

of any prescription stimulant use was higher in 2016 than in 2015. Those aged 18-49 had 

higher prevalence of prescription stimulant use without misuse, misuse without use 

disorders, and use disorders than those aged 50 or older. Racial/ethnic minorities had lower 

prevalence of prescription stimulant use without misuse, misuse without use disorders, and 

stimulant use disorders than non-Hispanic whites. The prevalence of stimulant misuse 

without use disorders and stimulant use disorders was higher among adults with Medicaid 

only than among those with private insurance only, among divorced/separated or never 

married adults than among married adults, among part-time employed or unemployed adults 

than among full-time employed adults, and among those with annual family income less 

than $20,000 than among those with income $75000 or more.

Among adults, the 12-month prevalence of prescription stimulant use without misuse, 

misuse without use disorders, and use disorders varied by some of the examined medical 

conditions and all of the examined behavioral health characteristics (Table 2). The 

prevalence of prescription stimulant use without misuse, misuse without use disorders, and 

use disorders was higher among adults with MDE, with suicidal ideation, and with substance 

use problems compared to adults without the corresponding problem.

Appendix Table 2 presents the frequency distributions of prescription stimulant misuse in 

the past month among U.S. adult prescription stimulant misusers by sociodemographic 

characteristics, health conditions, and behavioral health status. Among those who misused 

prescription stimulants, 68.3% misused in the past year but not in the past month, 16.4% 

misused 1-2 days in the past month, 9.1% misused 3-6 days in the past month, and 6.2% 
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misused 7 or more days in the past month. High frequency misuse (7+ days of past-month 

misuse) was associated with ages 30-49, non-Hispanic whites, less than high school 

education, being disabled for work, divorced/separated adults, having 3+ ER visits, COPD, 

MDE, past-year cocaine or heroin use disorders, past-year inhalant use or use disorders, and 

prescription tranquilizer, sedative, or opioid misuse or use disorders.

Multivariable results (Table 3) show that prescription stimulant use without misuse 

(compared to past-year non-use of prescription stimulants) was positively associated with 

ages 18-49, female sex, non-Hispanic white race, less than high school education, private 

health insurance only, good/fair/poor self-rated health, having past-year ER visit(s), asthma, 

MDE, past-year or lifetime tobacco, cannabis, and hallucinogen use, past-year alcohol use 

disorders, past-year cocaine use, and past-year prescription sedative/tranquilizer and opioid 

misuse problems. Misuse without use disorders (compared to past-year prescription 

stimulant use without misuse) was positively associated with ages 18-49, male sex, 

Hispanics, college graduates, having private health insurance only, annual family income 

less than $20,000, excellent self-rated health, absence of ER visits or MDE, past-year or 

lifetime alcohol, cannabis, and cocaine use or use disorders, past-year hallucinogen use and 

prescription sedative/tranquilizer misuse problems, and past-year or lifetime prescription 

opioid misuse problems. Adults with past-year prescription stimulant misuse without use 

disorders did not differ from adults with use disorders in most of the examined 

sociodemographic characteristics and health conditions and in many of the examined 

substance use problems. Compared to past-year prescription stimulant misuse without use 

disorders, past-year prescription stimulant use disorders were positively associated with ages 

50 or older and MDE and were negatively associated with non-Hispanic others and past-year 

alcohol use without use disorders.

Motivations for and source of prescription stimulants misused

Among U.S. adults with prescription stimulant misuse, 56.3% (Table 4) reported that the 

motivation for their most recent misuse was to help be alert or concentrate, followed by to 

help study (21.9%) and to get high/hooked, adjust other drug effects, or to experiment 

(15.5%). Fewer reported misuse for weight loss (4.1%). Compared to past-year stimulant 

misusers without past-month misuse, high frequency misusers (with 7+ days in the past 

month) were more likely to misuse stimulants to help be alert or concentrate (69.5% vs. 

54.4%) and were less likely to misuse stimulants to help study (11.5% vs. 24.6%). 

Compared to adults without stimulant use disorders, those with stimulant use disorders were 

more likely to misuse stimulants for substance use related reason (to get high/hooked, adjust 

drug effect, or to experiment) (23.6% vs. 14.8%) or for losing weight (7.9% vs. 3.8%) and 

were less likely to misuse stimulants for helping study (9.2% vs. 23.1%).

Source of misused prescription stimulants

Among adults with past-year prescription stimulant misuse, the most commonly reported 

sources from whom they obtained prescription stimulants for their most recent misuse 

included friends/relatives for free (56.9%) and buying/stealing from friends/relatives 

(21.8%) (Table 4). Among those who obtained prescription stimulants from friends or 

relatives for free, 83.9% reported that their friends or relatives received the prescription 
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stimulants from one doctor. Moreover, compared to past-year stimulant misusers without 

past-month misuse, high frequency misusers (7+ days in the past month) were less likely to 

obtain stimulants from their friends/relatives for free (44.9% vs. 58.8%) and were more 

likely to obtain them from one or more doctors (25.2% vs. 10.1%) or from drug dealers/

strangers (9.2% vs. 4.0%). Similarly, compared to adults without stimulant use disorders, 

those with stimulant use disorders were less likely to obtain stimulants from friends/relatives 

for free (30.9% vs. 59.2%) and were more likely to obtain them from one or more doctors 

(37.7% vs. 8.6%) or from drug dealers/strangers (8.7% vs. 3.9%).

Characteristics associated with specific motivations for misuse

We found sociodemographic and behavioral health characteristics were associated with 

specific motivations for misusing prescription stimulants (Table 5). Compared to the most 

common motivation (to be alert/concentrate), weight loss as the motivation for misusing 

prescription stimulants was positively associated with female sex, non-Hispanic blacks, 

Hispanics, being uninsured, and lifetime, but no past-year misuse of prescription sedatives/

tranquilizers; helping study was positively associated with ages 18-29, male sex, Hispanics, 

non-Hispanic others, part-time employment, private health insurance only, family income 

between $20,000 and $49,999, excellent self-rated health, past-year alcohol use or use 

disorders, and never misuse of prescription opioids; and substance use related motivation 

(experiment, getting high/hooked, or adjusting for other drug effects) was positively 

associated with male sex, non-Hispanic blacks, non-Hispanic others, unemployment status, 

excellent self-rated health, past-year suicidal ideation, and cannabis, cocaine, and heroin use 

problems.

DISCUSSION

In 2015-2016, a large number of adults in the U.S. (annual average: 6.6% or 16.0 million) 

used prescription stimulants, of whom many (31.2% or 5.0 million) misused the medications 

at least once, and a smaller percentage (2.7% or 0.4 million) had prescription stimulant use 

disorders. Because stimulants are most commonly prescribed to persons with ADHD who 

are at greater risk for academic problems (27), it may not be surprising that prescription 

stimulant use without misuse was more common among those aged 18-49 than those aged 

50 or older and among those with less than a high school education than among those with a 

high school diploma. Consistent with the results from a previous study on children (28), our 

study showed that prescription stimulant use without misuse was more common among non-

Hispanic white adults than among non-Hispanic black adults. Similar to prescription opioid 

use without misuse (29), we found that prescription stimulant use without misuse was more 

common among those with private health insurance than uninsured adults because the latter 

often lacked access to health care. Perhaps reflecting a common etiology of ADHD (i.e. the 

reason for medical use) with comorbid disorders (30–31), prescription stimulant use without 

misuse was associated with worse self-rated health, MDE, and several use disorders related 

to illicit substances.

Despite some shared characteristics, adults with stimulant misuse without use disorders 

differed from users who did not misuse across a range of correlates. Misusers were more 
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likely to be younger, male, and of lower incomes as well as to report both licit and illicit 

substance use problems, somewhat consistent with the pattern of correlates seen in overall 

drug use disorders (32). However, in contrast to the pattern seen in substance use disorders, 

misusers were more likely to have private health insurance-only and report excellent self-

rated health and were less likely to report MDE. Since those with misuse represent a broad 

range of severity, future research needs to examine specific subtypes of misusers and related 

prospective outcomes.

While prescription stimulant use disorder is a more severe condition than misuse without 

disorder, it was relatively uncommon. Compared to adults with prescription stimulant 

misuse without disorders, adults with use disorders had a higher likelihood of reporting 

MDE, nicotine dependence, cannabis use disorders, and tranquilizer/sedative use disorders 

and had a lower likelihood of reporting alcohol use without alcohol use disorders. However, 

the two groups did not differ in any of the examined demographic or health characteristics. 

Having multiple characteristics in common for those misusing prescription stimulants 

without use disorders and for those having use disorders suggests that these groups may be 

related (33). For some, misuse without disorder may be an early expression of a negative 

trajectory toward full stimulant use disorder. Thus, clinicians should be vigilant for misuse 

in all their patients to whom they prescribe stimulants and to screen for stimulant use 

disorder.

The most common reasons for misuse reported by about 77% were for the direct stimulant 

effects to improve performance (i.e. for alertness, for concentration, or as a study aid). While 

less common, 15.5% reported illicit drug use-type motivations (i.e. to experiment, for 

intoxication, or to address effects of other drugs) as their motivation for misuse of 

prescription stimulants. About 4% of misusers reported weight loss as their primary 

motivation for misuse, perhaps not unexpectedly more commonly reported by women than 

men. By contrast, the performance enhancing and illicit drug-type motivations were 

associated with use of or use disorder from other substances. Common correlates among 

those reporting the two separate types of motivation suggest that purported performance 

enhancement is consistent with a broad addiction pattern of behavior. Similarly, previous 

studies have found that college students who report use of stimulants as an academic aid 

have high rates of other substance use and perform less well than their counterparts who do 

not use prescription stimulants (34). These findings support restricting the use of stimulants 

to bona fide clinical indications and caution against their use outside these situations.

We found the most common source of prescription stimulants for those who misuse these 

medications was family or friends, suggesting that diversion from prescriptions that these 

family or friends receive is a significant issue. Similar findings that family and friends are 

the predominant source for misuse of prescription opioids and benzodiazepines (29, 35), 

suggest that physicians prescribing all addictive substances need to be alert for population 

impacts of their medical practices. Clinicians need to be vigilant for sharing or selling of 

medications by their patient with others (36–39). Prevention interventions are needed for 

patients with risky patterns of stimulant misuse and such interventions may need to be 

considered for the social network of patients and not just for the patient herself/himself.
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Misusing prescription stimulants more frequently and presence of a stimulant use disorder 

were associated with both drug-related motivations for misuse as well as greater use of 

medical sources of medications. Taken together, these findings suggest that subtypes of 

misusers exist and indicate the importance of assessing misuse and use disorders among 

patients being treated with prescription stimulants.

This study has several limitations. NSDUH did not cover homeless persons not living in 

shelters, active-duty military, or those residing in institutions (e.g., incarcerated adults). Our 

prevalence estimates of prescription stimulant misuse and use disorders may represent a 

lower bound because homeless adults not living in shelters and adults in the criminal justice 

system usually have higher prevalence of substance use and use disorders compared to 

general civilian, noninstitutionalized adults (40). Furthermore, the 2015 and 2016 NSDUH 

had lower response rates compared to prior years which increased the potential for 

nonresponse bias (21). Future research is needed to examine specifically on the validity of 

self-reported data on prescription stimulants and motivation for misuse. NSDUH data were 

subject to recall and social-desirability biases.

Among U.S. adults, 16.0 million used prescription stimulants in the past year, 5.0 million 

misused prescription stimulants, and 0.4 million had prescription stimulant use disorders. 

Actions should be taken to expand safe, evidence-based treatment for ADHD and decrease 

prescribing that may leave unused stimulants available for potential misuse. Clinicians need 

to screen for and identify adults with increased risk for prescription stimulant misuse and 

pay attention to their motivations for misuse. When misuse is identified, prevention 

interventions may be indicated. Treatment should be provided for individuals with 

prescription stimulant use disorders.
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