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PREFACE 

The VA Evidence Synthesis Program (ESP) was established in 2007 to conduct timely, rigorous, and 

independent systematic reviews to support VA clinicians, program leadership, and policymakers to 

improve the health of Veterans. ESP reviews have been used to develop evidence-informed clinical 

policies, practice guidelines, and performance measures; to guide implementation of programs and 

services that improve Veterans’ health and wellbeing; and to set the direction of research to close 

important evidence gaps. Four ESP Centers are located across the US. Centers are led by recognized 

experts in evidence synthesis, often with roles as practicing VA clinicians. The Coordinating Center, 

located in Portland, Oregon, manages program operations, ensures methodological consistency and 

quality of products, engages with stakeholders, and addresses urgent evidence synthesis needs.  

Nominations of review topics are solicited several times each year and submitted via the ESP website. 

Topics are selected based on the availability of relevant evidence and the likelihood that a review on 

the topic would be feasible and have broad utility across the VA system. If selected, topics are refined 

with input from Operational Partners (below), ESP staff, and additional subject matter experts. Draft 

ESP reviews undergo external peer review to ensure they are methodologically sound, unbiased, and 

include all important evidence on the topic. Peer reviewers must disclose any relevant financial or non-

financial conflicts of interest. In seeking broad expertise and perspectives during review development, 

conflicting viewpoints are common and often result in productive scientific discourse that improves the 

relevance and rigor of the review. The ESP works to balance divergent views and to manage or 

mitigate potential conflicts of interest.  
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KEY FINDINGS 

The effect of stimulants on the incidence of substance use disorders (SUD), misuse, and 
diversion in people with attention-deficit/hyperactivity disorder (ADHD) without SUD at baseline: 

► Seven studies (4 single group and 3 non-randomized comparative) examined the incidence of 
SUD development among people with ADHD who were prescribed stimulant medication. 

► Among people prescribed stimulants for ADHD, 5 studies found that approximately 1 in 7 
adults (14%, 95% CI [2%, 35%]) is newly diagnosed with SUD (ie, any substance), though 
estimates varied drastically across studies (no evidence grading). There was insufficient 
evidence to pool estimates for the incidence of alcohol-specific use disorders (AUD) or non-
alcohol substance use disorders or stimulant use disorders among people prescribed 
stimulants for ADHD. 

► Only 1 small single-group study assessed diversion or misuse of stimulants in a sample of 
adolescents and college-age adults prescribed stimulants for ADHD. Diversion was reported 
in 11% of people and misuse in 10% to 31% depending on definition (no evidence grading). 

► Among people prescribed stimulants for ADHD compared to people with ADHD who are not 
prescribed stimulants, there is no evidence of a difference in the risk of a new SUD in 
adulthood (low confidence).  

► Among people prescribed stimulants for ADHD compared to those who are not prescribed 
stimulants, there is insufficient evidence for a difference in the risk of AUD or non-alcohol 
substance use or stimulant use disorders (no conclusions). 

The effect of stimulants on ADHD and SUD symptom and treatment outcomes in people with co-
occurring ADHD and SUD: 

► Seven studies (1 non-randomized comparative study and 6 randomized controlled trials) 
examined the benefits and harms of ADHD stimulant medication plus cognitive behavioral 
therapy or skills training among people with co-occurring ADHD and SUD compared to those 
who received cognitive behavioral therapy or skills training and were not prescribed stimulant 
medications.  

► Among people with co-occurring ADHD and SUD who are prescribed versus not prescribed 
stimulants, there is no evidence of a difference in ADHD treatment adherence, substance use, 
SUD symptom change, and abstinence (all conclusions with low confidence).  

► Among people with co-occurring ADHD and SUD who are prescribed versus not prescribed 
stimulants, there is insufficient evidence (no conclusion) to assess differences in ADHD 
symptom change, SUD treatment adherence, misuse or diversion, and depression/anxiety.  

Overall clinical implications: 

► Prescribing stimulants to people with ADHD may have no effect on the risk of subsequent 
SUD. Available studies did not identify broad evidence of harm associated with the 
prescription of stimulants for people with ADHD. There are limited data about misuse and 
diversion of stimulant medications in people with ADHD. Prescribers should consider 
stimulant medications or other treatments for ADHD after a thorough, individualized risk-
benefit discussion. 
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Attention-deficit/hyperactivity disorder (ADHD) is a neurodevelopmental disorder that has been 

recorded in the medical literature for the last 2 centuries under various names. Most research on 

ADHD has focused on children, but over the past decade there has been an increase in the documented 

prevalence and incidence of ADHD among adults. Prescription psychostimulants are first-line 

pharmacologic treatments for ADHD in adults. However, there is concern for misuse and diversion of 

psychostimulants, and concern that these medications may lead to a new substance use disorder (SUD) 

diagnosis or precipitate substance-related problems in people with co-occurring SUD and ADHD. 

Though existing systematic reviews have examined the use of stimulant medications in ADHD, none 

have focused exclusively on diagnosed SUD. 

CURRENT REVIEW 

The Veterans Health Administration (VHA) Office of Mental Health (OMH) requested the present 

evidence review on the incidence of SUD in adults with ADHD who are prescribed psychostimulant 

medications as well as the benefits and harms of psychostimulant treatment of ADHD in adults with 

comorbid SUD. The following key questions (KQ) were developed in collaboration with VA partners: 

1. Among adults diagnosed with ADHD and prescribed psychostimulant medications, what is the 

incidence of misuse of the prescribed medications, the incidence of diversion of the prescribed 

medications, and the incidence of SUD in this population? 

2. Among adults diagnosed with ADHD with a co-occurring SUD, what are the benefits and 

harms of non-stimulant ADHD pharmacological and/or nonpharmacological treatment of 

ADHD compared to ADHD psychostimulant medications? 

We searched for peer-reviewed articles in Medline (via PubMed), Embase, and PsycINFO from 

inception to December 14, 2023. Eligible studies included people diagnosed with ADHD using 

Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV through DSM 5-TR or comparable 

criteria. For KQ 1, our focus was on reporting incident SUD diagnosis or misuse or diversion of 

prescribed psychostimulants in adulthood. We excluded cross-sectional designs, and studies that only 

evaluated self-reported substance use and not SUD diagnoses. Outcomes of interest needed to be 

assessed in people ≥18 years of age. We included randomized controlled trials (RCT), nonrandomized 

comparative studies (NRCS), and single-group studies. To evaluate the overall incidence of SUD, we 

analyzed the stimulant arms from comparative studies and single-group studies. We used comparative 

studies to determine whether taking stimulant medication for ADHD increases the risk of SUD 

diagnosis in people without SUD at baseline. For KQ 2, eligible studies (RCT or NRCS) compared 

stimulant treatment alone to other ADHD treatments, placebo, or no treatment in people with both 

ADHD and SUD.  

Seven studies (3 NRCS and 4 single group) reported the incidence of SUD in people prescribed 

stimulants with ADHD who did not have SUD at baseline, and 7 studies (6 RCTs and 1 NRCS) 

compared stimulant treatment to other ADHD treatments in people with both ADHD and SUD. Most 

studies were conducted in the United States (N = 9), followed by Denmark (N = 2), Sweden (N = 2), 

and Norway (N = 1). ADHD was defined using the DSM-IV-TR (N = 6), DSM III-R (later reassessed 

using the DSM-IV) (N = 2), ICD-10 codes (N = 2), Conners’ Adult ADHD self and observer rating 

scales (N = 1), by a regional expert committee (N = 1), or some combination of these (N = 2).  
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Effect of Stimulants on the Incidence of SUD, Misuse, and Diversion in People with 
ADHD Without SUD at Baseline 

Seven studies (3 NRCS and 4 single group) conducted between 1970 and 2010 (3 studies did not report 

dates of enrollment) included 58,077 people and reported on the incidence of SUD in people with 

ADHD taking stimulant medications. Three studies were conducted in the US, 2 in Denmark, 1 in 

Norway, and 1 in Sweden. Methylphenidate was the most used stimulant (N = 6), followed by 

dexamphetamine (N = 2), amphetamine products (N = 2), and pemoline (N = 1). Only 2 studies 

reported information on dosing (1 study reported a mean dose 41.7 mg of methylphenidate and another 

study a mean maximum dose of 58.7 mg). Across 5 studies, the length of follow-up ranged from 3 to 

19 years, with 4 of these having 10 or more years of follow-up. Two studies did not report the length of 

follow-up. Two studies reported loss to follow-up of 15% and 20%, and 4 studies reported stimulant 

treatment duration between 2 to 6 years. At baseline, the age of people was between 6 and 46 years old 

(4 studies enrolled people <18 years of age and followed them until adulthood). Four studies (1 NRCS 

and 3 single group) had medium risk of bias due to not clearly reporting whether outcome assessors 

were blind and had at least 1 additional concern (high attrition, inclusion of only people with high 

ADHD severity that may not be representative of the average ADHD population, and unclear reporting 

of comparator representativeness). Three studies had no concerns about bias.  

Studies reported various substance use disorder outcomes for KQ 1. Two studies reported SUD (ie, any 

substance), and 3 studies reported alcohol use disorder (AUD) diagnosis separately from SUDs. 

Finally, 2 studies reported non-alcohol substance use disorders or stimulant use disorders. When 

studies reported SUD, AUD, or other non-alcohol substance use disorders, it was not always clear 

whether these were mutually exclusive.  

In summary, 14% (95% CI [(2%, 35%]) of people had a new SUD diagnosis after being prescribed 

stimulants for ADHD (5 studies). There were insufficient data to pool estimates for AUD or non-

alcohol substance use or stimulant use disorder for people with ADHD prescribed stimulant 

medications. Only 1 small study reported on prescription stimulant diversion, with 11% of enrollees 

self-reporting diversion. The same study found that 22% of people took too much of their prescribed 

medication or misused it in some way, 10% got high on their medication, 16% skipped their 

medication to use alcohol or drugs, 31% used their medications with alcohol, and 5% experienced a 

reaction when using their ADHD medication and alcohol or drugs. We did not grade evidence for these 

outcomes.  

In studies that compared those with ADHD prescribed stimulant medications to those who were not 

prescribed stimulant medications, there was no evidence of a difference for SUD outcomes (2 studies) 

(low confidence). In addition, studies provide insufficient evidence (no conclusion) for AUD, non-

alcohol substance use disorder, or stimulant use disorder for people with ADHD prescribed stimulant 

medications compared to those who were not prescribed stimulant medications (due to limited studies 

meeting inclusion criteria). Comparative studies did not assess diversion or misuse.  

Effect of Stimulants on ADHD and SUD Symptom and Treatment Outcomes in People 
with Co-Occurring ADHD and SUD 

Seven studies (6 RCTs and 1 NRCS) conducted between 1998 and 2020 (2 studies did not report dates) 

analyzed 662 people and examined the effect of stimulant treatment on people with ADHD and SUD. 

The studies included people with a comorbid SUD (N = 1), cocaine or amphetamine use disorder (N = 

5), or people receiving methadone treatment for opioid use disorder (N = 1). Six studies were 
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conducted in the US and 1 in Sweden. Four RCTs compared methylphenidate (dose range 40-90 

mg/day) to placebo, 2 RCTs compared extended-release mixed amphetamine salts (60 and/or 80 mg 

daily) to placebo, 1 RCT included a third comparison group of bupropion, and 1 NRCS compared any 

stimulant (dose not reported) to non-stimulant ADHD treatment or those receiving no treatment. In the 

6 RCTs, all groups also received either cognitive behavioral therapy (CBT) or individual skills training 

targeted at substance use during the study. Treatment duration in the RCTs was between 12 and 14 

weeks and in the NRCS was approximately 2 years. In the RCTs, loss to follow-up ranged from 25% 

to 57%. The NRCS did not report loss to follow-up. The mean age of people at baseline was between 

37 and 40 years. Four RCTs had medium risk of bias due to not blinding outcome assessors and high 

attrition. Two RCTs had no methodological concerns. The NRCS had high risk of bias due to 

conducting crude analyses and not clearly reporting sample eligibility.  

In summary, there was no evidence of a difference in ADHD medication treatment adherence (4 

studies), substance use (5 studies), SUD symptom change (2 studies), or abstinence from substance use 

(5 studies) in people with co-occurring ADHD and SUD who are prescribed stimulants with CBT or 

skills training versus their counterparts not prescribed stimulants but who received CBT or skills 

training (low confidence for all). Studies provide insufficient evidence (no conclusion) for ADHD 

symptom change, SUD treatment adherence (2 studies), medication misuse/diversion (1 study), and 

measures of depression and anxiety (1 study) due to imprecise estimates, inconsistent estimates, and/or 

methodological limitations. There was no evidence of a difference in various measures of adverse 

events (4 studies; no evidence grading). 

DISCUSSION 

In 7 studies that included 58,077 people, there was wide variation in the incidence proportion of SUD 

(range = 0.00–0.53) among people with ADHD prescribed stimulants. Importantly, 2 of 3 comparative 

studies found no significant difference in new SUD diagnoses for people with ADHD between those 

who were or were not prescribed stimulants. One study (NRCS) reported a higher incidence proportion 

of SUD in ADHD people treated with mixed medications (combination of stimulants and other 

medications); however, this study did not clearly report patient characteristics, such as psychiatric 

comorbidities. The same study reported no significant difference in the incident proportion of SUD 

diagnoses between the methylphenidate-alone group and those who had never received medication. 

Therefore, it is possible people who received mixed medications may represent those with other 

comorbidities that may increase the risk of SUD. Given the available data, we concluded that among 

people prescribed stimulants for ADHD compared to people with ADHD who are not prescribed 

stimulants, there is no evidence of a difference in the risk of developing an SUD, and evidence was 

insufficient to assess the effect of stimulant medications on AUD and other non-alcohol SUD. 

For people with comorbid ADHD and SUD at baseline, studies showed mixed findings on health 

outcomes of interest for those treated with stimulants with CBT or skills training compared to placebo 

with CBT or skills training. For example, 5 RCTs showed either significant improvements or no 

difference in changes in ADHD symptoms between those treated with stimulants compared to placebo 

and CBT or skills training. Studies used different measures for symptom change and had small 

samples, which complicated interpretation of these findings. Further, there was no evidence of a 

difference in substance use, SUD symptoms, and abstinence from substances for those with comorbid 

ADHD and SUD prescribed stimulants compared to those not receiving these medications. 

Importantly, the included studies had small sample sizes and utilized older drug formulations that may 

have higher potential for misuse.  
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Implications for VA 

Given the increasing rates of ADHD diagnoses in the Veteran population, the VA needs to provide 

guidance, and education is necessary for clinicians treating ADHD. Fears that the use of stimulant 

medications in adults with ADHD can lead to a new SUD diagnosis or precipitate substance-related 

problems in people with co-occurring SUD and ADHD appear not to be supported by the overall 

evidence. Although no study was explicitly conducted in Veterans or the VA, many of the findings and 

conclusions likely translate to the VA. This systematic review did not identify broad evidence of harm 

associated with the prescription of stimulants for people with ADHD. Therefore, prescribers should 

consider stimulant treatment or other treatments for ADHD after a thorough, individualized risk-

benefit discussion in collaboration with members of the care team. Considerations about prescription 

medications should include ADHD symptom severity and comorbidities, as well as social supports and 

provider consultation. Further, given the advances in these medications, prescribers should also 

consider newer formulations that may still provide symptom benefit while simultaneously offering 

lower misuse potential. Though evidence was minimal, given the risk for diversion or misuse of these 

medications, prescriptions should include broad education about the risks of diversion and/or misuse of 

these medications and may benefit from strategies used in opiate use disorder treatment to reduce these 

risks (eg, ongoing toxicology screens and/or use of bottle recall/pill counts). 

Future Research 

There are limited longitudinal data on the relationship between psychostimulant treatment for ADHD 

and SUD outcomes in adulthood. Longitudinal cohorts with ample sample size and follow-up are 

needed to examine the long-term outcomes of stimulant exposure as it relates to substance use. To 

partially fill this gap, researchers could use VA electronic health records to examine long-term 

outcomes for Veterans prescribed stimulants. Using all payer claims data may provide another option 

to fill gaps on the long-term use of stimulants, with a particular focus on following people from 

childhood to adulthood. Additional longitudinal data are needed on diversion or misuse outcomes in 

adulthood. These outcomes may be more challenging to evaluate with routinely captured health data 

(eg, claims) and would require establishing new cohorts or adding survey questions to existing cohorts. 

Alternatively, to answer the question of whether ADHD stimulant medication use may impact 

incidence of SUD, predictive modeling studies may be needed to help identify which people may be at 

increased risk for SUD outcomes. There is also an opportunity for qualitative research to understand 

the factors that contribute to diversion and misuse. Studies on co-occurring ADHD and SUD largely 

included people with stimulant use disorders, small sample sizes and old formulations of stimulants. 

There is a need for sufficiently powered randomized trials of people with ADHD and SUD and modern 

formulations of stimulants, such as extended release compounds. Research on people with drug-

specific substance use disorders (eg, alcohol and opioid) is also needed. Finally, there is a need to 

standardize the collection of outcome measures. The included studies evaluated multiple measures, and 

even when studies used the same measure, they varied in analyzing them as continuous or categorical 

outcomes.  

Limitations 

This evidence review has several limitations. We required that outcomes for KQ 1 and baseline 

population for KQ 2 include SUD diagnosis, not just substance use. By requiring inclusion of people 

with diagnoses of SUD, the results of this report may not generalize to people with ADHD who 

endorse substance-related problems but are either subthreshold or have not formally received an SUD 

diagnosis. We also included ADHD and SUD definitions from several versions of the DSM, as well as 
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ICD or other similar diagnostic methods. These definitions are different in terms of criteria needed to 

fulfill these diagnoses, so it may be possible that the people included are not homogenous across 

studies in terms of their symptoms. Importantly, many of the studies included used older stimulant 

medications (eg, immediate release formulas), which may have higher side effects or misuse potential. 

Relating to diversion and misuse, we only included longitudinal studies and those with outcomes in 

adult populations, which would have excluded any published cross-sectional studies or those that 

focused on misuse or diversion in non-adult populations. Further, for studies examining outcomes in 

people with comorbid ADHD and SUD, as previously mentioned, these studies included small sample 

sizes that may have impacted many of these outcomes reaching statistical significance. 

CONCLUSIONS 

Among people prescribed stimulants for ADHD, approximately 1 in 7 is newly diagnosed with SUD. 

However, the overall evidence does not indicate that stimulant medication treatment for ADHD 

increases the risk of SUD diagnoses. There is sparse longitudinal data on new onset AUD, or non-

alcohol substance use disorders. Little is known about the risk of diversion or misuse among people 

prescribed stimulants for ADHD.  

For people with co-occurring ADHD and SUD, there is no evidence of a difference in ADHD 

treatment adherence, substance use, SUD symptom change, or abstinence from SUD between those 

treated with stimulants and those receiving other forms of care. For the same comparison, there is 

insufficient evidence to assess ADHD symptom change, SUD treatment adherence, and medication 

misuse or diversion.  

Longitudinal data or predictive modeling studies are needed to fill the evidence gap on ADHD 

medication diversion or misuse among people prescribed stimulants for ADHD. New comparative 

evidence is needed to assess the effects of stimulants on SUD treatment adherence, and medication 

misuse or diversion among people with co-occurring ADHD and SUD. Future studies should use a 

standardized set of measures to evaluate ADHD and SUD related symptoms.   
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BACKGROUND 

Attention-deficit/hyperactivity disorder (ADHD) is a neurodevelopmental condition that has been 

recorded in the medical literature for the last 2 centuries under various names.1, 2 While diagnostic 

criteria for ADHD have evolved over time, symptoms of ADHD generally include inattention, 

hyperactivity, and/or impulsivity.3, 4 Typically, ADHD symptoms initially appear in childhood, and 

nearly 50% of  diagnosed children will continue to experience some symptoms into adulthood.5-7 Most 

research on ADHD has focused on children, but over the past decade there has been an increase in the 

documented prevalence and incidence of ADHD among adults.8-10 Moreover, despite the United States 

military having enrollment restrictions for people with ADHD,11 the prevalence and incidence of 

diagnoses of ADHD among Veterans has also increased.12-14 One retrospective study conducted in the 

Department of Veterans Affairs (VA) found the annual prevalence of ADHD diagnoses among 

Veterans increased 258% (from 0.23% to 0.84%) and annual incidence increased 240% (from 0.14% 

to 0.48%) between 2009 and 2016.12  

The mechanism of ADHD is likely multimodal.15, 16 People with ADHD may have structural or 

functional differences of the brain. These include reduced volume in areas of the brain, including the 

prefrontal cortex and reductions in the basal ganglia, which can impact factors such as impulsivity and 

cognition.17, 18 Pharmaceutical treatments for ADHD, including prescription psychostimulants, are 

thought to target regulation of these neurotransmitters.19  

Adults with ADHD can experience negative occupational consequences,20-22 financial burden,23 social 

problems,24 increased risk for other mental health diagnoses and higher mortality.25, 26 ADHD has also 

been associated with high health care use and costs.2, 27 Potential consequences of untreated ADHD in 

adults include an increased risk of substance use, criminality, psychiatric disorders, suicide ideation or 

attempts, and fractures.28-30 However, treating ADHD in adults also presents challenges given the 

population may have, or be at risk for, comorbid psychological disorders. Longitudinal studies have 

found a higher incidence of mental health disorders, including mood, anxiety, and personality disorders 

among military service members treated for ADHD.14, 31 ADHD and substance use disorder (SUD) are 

frequently co-occurring. Previous research has found that up to 40% of ADHD people in the general 

population may have co-occurring SUD,31 and that over 20% of people with SUD have co-occurring 

ADHD.6 Dysregulation of dopamine, which can impact impulse control and inattention, is thought to 

be involved in both ADHD and SUD.32, 33 However, concerns remain over whether certain treatments 

for ADHD can impact brain development in ways that may increase SUD risk.34 

Prescription psychostimulants, such as methylphenidate and amphetamine-based products (eg, 

lisdexamfetamine), are first-line pharmacologic treatments for ADHD in adults.35 This is also true in 

the military, where 1 study found that approximately 60% of service members with ADHD were 

prescribed ADHD medications, and more than 79% of these were prescribed psychostimulants.14 

Misuse and diversion of psychostimulants have been reported in previous literature, and there is 

concern these medications may increase the risk of developing a SUD.34, 36 However, these studies 

have often explored misuse in people who were not prescribed ADHD medications, or have included 

older medications with higher misuse potential (typically immediate-release formulations, in contrast 

to extended-release or prodrug formulations that are now commonly prescribed).36 In addition, the age 

of participants in previous studies (adolescents and young adults in college) places them in an 

environment where diversion is both easier and in higher demand and this may not be consistent with 

the “adult” experience of ADHD.37 Still, because of the potential for misuse, caution has been urged 

when considering the use of stimulant medications for ADHD in people with SUD.38, 39 Non-
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pharmacologic treatments may be alternatives to psychostimulants,40 but there is uncertainty in their 

effectiveness, especially in populations with co-occurring SUD.41 This is of particular concern within 

the VA, where, in 2021, nearly 16% of the population had an SUD in the previous year.42  

Despite the growing number of adults with an ADHD diagnosis, and several guidelines outside of the 

US,43, 44 to date there has never been a consensus clinical practice guideline for the treatment of adults 

with ADHD. Though existing systematic reviews have examined the use of stimulant medications in 

ADHD, or have examined the relationship between ADHD and SUD, none have focused on stimulant 

use and SUD in adults in non-inpatient populations.45-51 To inform guidance on the management of 

ADHD in Veterans, the Veterans Health Administration (VHA) Office of Mental Health (OMH) 

requested the following systematic review on the incidence of SUD in adults with ADHD who are 

prescribed psychostimulant medications as well as the benefits and harms of psychostimulant treatment 

of ADHD in adults with comorbid SUD.  
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METHODS 

TOPIC DEVELOPMENT 

We worked with representatives from the OMHSP and our technical expert panel (TEP) to refine the 

scope and develop key questions (KQ). We focused on studies that reported incident outcomes of SUD 

(including alcohol use disorder or alcohol abuse) or medication misuse or diversions (KQ 1), and those 

that examined the effect of stimulant use in people with both ADHD and SUD (KQ 2). We excluded 

studies that did not report outcomes in adulthood (≥18 years of age) and studies that only evaluated 

tobacco or caffeine use as an SUD. 

KEY QUESTIONS AND PROTOCOL REGISTRATION 

The following key questions were the focus of this review: 

Key Question 

1 

Among adults diagnosed with ADHD and prescribed psychostimulant medications, what is 
the incidence of misuse of the prescribed medications, the incidence of diversion of the 
prescribed medications, and the incidence of SUD in this population? 

Key Question 

2 

Among adults diagnosed with ADHD with a co-occurring SUD, what are the benefits and 
harms of non-stimulant ADHD pharmacological and/or nonpharmacological treatment of 
ADHD compared to ADHD psychostimulant medications? 

 

A preregistered protocol for this review can be found on the PROSPERO international prospective 

register of systematic reviews (CRD42024517093).  

SEARCHING AND STUDY SELECTION 

We conducted a preliminary search in Medline (via PubMed) that was focused on medical subject 

headings (MeSH) and free text terms for ADHD, SUD, misuse, diversion, and psychostimulant 

medications. We adapted search strategies from several related systematic reviews 36,46,52-60 and 

worked with subject matter experts and the topic nominator to identify terms related to 

psychostimulant medications for ADHD. 

For our final searches, we searched Medline (via PubMed), Embase, and PsycINFO from inception to 

December 14, 2023, in the Cochrane library from inception to January 30, 2024, and ClinicalTrials.gov 

from inception to February 23, 2024 (see Appendix A for complete search strategies). Citations for 

relevant systematic reviews were identified from hand-searching reference lists. A draft version of this 

report was reviewed by external peer reviewers; their comments and author responses are located in 

Appendix K. 

Citations were entered into EndNote, where duplicates were removed. We screened citation in 

Systematic Review Data Repository (SRDR+) which has machine learning algorithms to prioritize 

relevant citations. Based on empirical evidence, we stopped screening when all remaining unscreened 

abstracts had a prediction value of <0.40 (on a 0–1 scale), and subsequently 400 abstracts in a row 

were rejected. To ensure common understanding of the eligibility criteria among the research team, we 

ran 5 pilot rounds of 100 citations, where all team members screened the title and abstract of the same 

citations, and conflicts were resolved as a group. After the pilot rounds, citations were screened in 

duplicate with conflicts resolved by group discussion or by the lead researcher. Accepted abstracts 

underwent full-text review using an evidence mapping process by 1 researcher with confirmation of 

https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=517093
https://srdrplus.ahrq.gov/
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excluded articles by a second researcher. When necessary, the reviewers consulted a third senior 

researcher. Appendix B lists studies excluded at the full-text review phase, along with the reason for 

their exclusion. 

Study eligibility criteria are listed in Table 1. For both KQs, eligible studies were required to enroll 

people diagnosed with ADHD using Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV 

through DSM 5-TR criteria or comparable criteria. Because of this, we excluded studies published 

before 1994 based on the publication date of the DSM-IV. To manage resources needed to address the 

topic, citations were excluded during abstract screening if the title or abstract did not state that the 

population included people with ADHD, did not explicitly mention the use of prescription stimulant 

medications, or did not include any explicit mention of substance use, medication misuse, or diversion. 

For both KQs, if the study sample included people with various psychological disorders, at least 80% 

of the baseline sample needed to be diagnosed with ADHD. 

For KQ 1, our focus was on reporting incident SUD diagnosis, or misuse or diversion of prescribed 

psychostimulants in adulthood. To ensure studies reported incident SUD diagnoses, we excluded cross-

sectional studies and studies where the sample had SUD at baseline. We also excluded studies that 

only evaluated self-reported substance use and not SUD diagnoses. For KQ 1, outcomes of interest 

needed to be assessed in adulthood (≥18 years of age). For studies with outcomes reported in both 

adolescents and adults, at least 80% of the outcomes needed to be reported in people ≥18 years of age. 

Studies that only reported mean age at baseline and total follow-up were excluded if the estimated 

mean age was <18 years. We included RCTs, nonrandomized comparative studies (NRCS), and single-

group studies. To evaluate the overall incidence of SUD, we analyzed the stimulant arms from 

comparative studies and single-group studies. We used comparative studies to determine whether 

taking stimulant medication for ADHD increases the risk of SUD diagnosis in people without a SUD at 

baseline. Outcomes of misuse were operationalized as using medications not as directed (eg, dose, 

frequency, route of administration, or purpose, including poisoning or overdose) and diversion was 

operationalized as the sale, purchase, theft, or giving away of ADHD medication. 

For KQ 2, eligible studies compared stimulant treatment alone to other ADHD treatments, placebo, or 

no treatment in people with both ADHD and SUD. All subjects had to be ≥18 years of age at baseline. 

We excluded studies that did not include people with both ADHD and SUD at baseline. For studies 

that included ADHD people with and without SUD at baseline, at least 80% of the baseline population 

had to have a diagnosis of SUD to be included. For KQ 2, we only included RCTs and NRCS. 

Table 1. Eligibility Criteria  

 Inclusion Criteria Exclusion Criteria 

Population KQ 1: People diagnosed with ADHD using DSM-IV, 
IV-TR, 5, 5-TR or comparable criteria (eg, ICD codes, 
validated instruments) who have been prescribed 
psychostimulant medications for ADHD and are 
without a history or current diagnosis of ADHD 
medication misuse or diversion, or SUD 

KQ 2: Adults ≥18 diagnosed with ADHD using DSM-
IV, IV-TR, 5, 5-TR or comparable criteria (eg, ICD 
codes, validated instruments) with a history or current 
diagnosis of a SUD 

KQs 1 & 2: Those without ADHD diagnosis (ie, just 
symptoms or self-diagnosed) 

KQ 1: History or current diagnosis of ADHD 
medication misuse or diversion, or SUD at the time 
of ADHD prescription 

KQ 2: 

• Adolescent/children/pediatric populations 

• People without SUD  

• People that only have SUDs relating to 
tobacco/nicotine or caffeine.  
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 Inclusion Criteria Exclusion Criteria 

Exposure  KQ 1: Prescribed psychostimulant medications  

KQ2 2: Prescribed psychostimulant medications for 
ADHD alone, including short- and long-acting types 

 

Comparator KQ 1: None/any 

KQ 2:  

• Non-psychostimulant pharmacological ADHD 
medication.  

• Psychotherapeutic interventions intended to 
improve ADHD management skills and/or 
symptoms (eg, behavior management 
interventions like cognitive behavioral therapy) 

• Treatment as usual (including those that compare 
an experimental to standard dose of stimulants) 
or no treatment 

KQ 2: 

• Studies where the comparator includes the use 
of alternative medicine interventions (eg, yoga) 

• Nonpharmacologic interventions which do not 
focus on ADHD skills 

• Nonpharmacologic interventions which are not 
conducted by trained clinicians 

• Studies that only compare different stimulant 
types 

Outcomes KQ 1: 

• ADHD medication misuse or diversion in 
adulthood (including poisoning/overdose) 

• Incident SUD/dependence/substance-related 
psychosis/abuse diagnosis in adulthood 

KQ 2: 

• Change in ADHD symptoms/severity 

• Change in functional ability or impairment 

• SUD relapse/misuse/ diversion 

• Treatment adherence (SUD and ADHD) 

• Side effects 

• Mortality  

• Quality of life and satisfaction  

• Other mental health diagnoses, including change 
in severity or symptoms 

KQs 1& 2: 

• Only report tobacco/nicotine or caffeine 
outcomes 

• Outcomes not reported in adulthood 

Timing KQs 1 & 2: Studies conducted in/after 1994  

Setting KQ 1: Community setting  

KQ 2: Outpatient, residential, or community settings 

KQ 1 & 2: Incarcerated populations 

KQ 2: Inpatient populations 

Study 
Design 

KQs 1 & 2: 

• RCT 

• NRCS 

KQ 1: Single-group studies  

KQs 1 & 2: 

• Studies with fewer than 11 people meeting our 
inclusion criteria 

• Cross-sectional studies 

• Case report/case series, protocols, studies that 
do not report patient-level data 

KQ 1: Studies with less than 3 months of follow-up 

KQ 2: Non-comparative studies 

Abbreviations. ADHD=attention-deficit/hyperactivity disorder; DSM=Diagnostic and Statistical Manual of Mental Disorders; 
ICD=International Classification of Diseases; KQ=key question; NRCS=non-randomized comparative study; SUD=substance 
use disorder; TR=text revision. 
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DATA ABSTRACTION AND RISK OF BIAS ASSESSMENT 

We created a data extraction form in SRDR+. For all KQs, we extracted the following data from 

eligible studies: study design, setting, sample size, population characteristics, methods for diagnosing 

ADHD, treatment details (eg, total stimulant dose), duration of follow-up, and outcomes of interest. 

All data extraction was first completed by 1 reviewer and then confirmed by a second reviewer, with 

consultation from other team members as needed.  

Risk of bias was independently assessed by 1 reviewer using questions derived from the Cochrane 

Risk of Bias tool for RCTs and ROBINS-I (Risk of Bias In Non-randomized Studies – of Intervention 

tool for other study design) tools (Appendix C) and confirmed by a second. For NRCS, we evaluated 

what strategies were used to deal with potential confounders (low risk of bias if they used propensity 

scores, moderate risk of bias if they used multivariable regression, and high risk of bias if there were 

concerns about the adjusted analysis). We also evaluated whether the article was free of discrepancies 

and adequately defined patient eligibility criteria, interventions, and outcomes assessed. Studies were 

rated as low overall risk of bias if they were determined to be low risk of bias in all domains or unclear 

risk of bias for 1 domain. Studies were rated as moderate overall risk of bias if there was unclear risk 

of bias for ≥2 domains, or either high risk of bias for 1 domain but low risk of bias for all others, or 

high risk of bias for 1 domain and unclear risk of bias for ≥2 domains. Studies were rated as high 

overall risk of bias if they were rated as high risk of bias in ≥2 domains.  

SYNTHESIS AND STRENGTH OF EVIDENCE 

For KQ 1, we examined the incidence of SUD among people diagnosed with ADHD who were 

prescribed stimulant medications. Additionally, we compared the incidence of SUD between those 

who were and were not prescribed stimulant medications. In this report, we categorize substance use 

disorder outcomes into 3 groups. Outcomes not focused on a specific substance (eg, cocaine) were 

classified as SUD. Outcomes specific to alcohol use were categorized as alcohol use disorder (AUD). 

Outcomes focused on specific drug use disorders or those examining drugs separately from alcohol 

were categorized as non-alcohol substance use or stimulant use disorders. The categorization of 

substance use outcomes in each study is described in Appendix G. 

For KQ 2, we extracted outcomes from studies in people with co-occurring ADHD and SUD who were 

taking prescription stimulant medications versus a comparison group. We compared results in study 

groups using odds ratios (OR) and hazard ratios (HR) for dichotomous outcomes. When a study had 0 

events in one group, we added 0.5 to all cells before calculating an OR. We compared continuous data 

using mean differences (MD) between interventions. When necessary, we estimated MDs and their 

standard deviations from reported data, including from reported medians and ranges. Adjusted analyses 

were preferentially extracted over unadjusted (crude) comparisons. Where there were at least 3 studies 

reporting results from sufficiently similar analyses (based on population, interventions, comparators, 

and outcomes), we conducted random-effects meta-analyses using the meta package for R version 

4.3.0 (R Foundation for Statistical Computing, Vienna, Austria).61 Statistical heterogeneity is reported 

with the I2 statistic, which estimates the proportion of all variation in effects that is due to true 

differences in effects between studies. 

We assessed certainty of evidence using the GRADE (Grading of Recommendations Assessment, 

Development and Evaluation) methodology.62 We compiled key study findings in evidence profiles, 

which provide the basis for determination of certainty of evidence and summarize conclusions for 

outcomes. Within each outcome, we considered the study design, the number of studies and 
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participants, methodological limitations, directness of the evidence, precision of the findings, 

consistency across studies, and other issues. We did not GRADE outcomes only informed from 

noncomparative studies. In addition, we did not GRADE studies reporting the incidence of outcomes 

among persons prescribed stimulants for ADHD. However, for these studies we assessed the various 

GRADE domains to communicate information about the characteristics of the studies, but we did not 

provide an overall rating for how the incidence estimates compare with a reference incidence (eg, the 

corresponding incidence in the general population). For KQ 2 (comparison of outcomes in persons 

prescribed stimulants versus not), we provide overall assessments for the strength of the evidence. 

Outcomes with inconclusive results were rated as insufficient evidence. 
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RESULTS 

LITERATURE FLOW DIAGRAM 

The literature flow diagram summarizes the results of the study selection process. A full list of 

excluded studies is provided in Appendix B. 

 

Notes. We reviewed references from 15 applicable systematic reviews and/or meta-analyses; no meta-analysis 
included results that were fully applicable to this review. 

Abbreviations. ADHD=attention-deficit/hyperactivity disorder; DSM=Diagnostic and Statistical Manual of Mental 
Disorders; KQ=key question; SUD=substance use disorder. 
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OVERVIEW OF INCLUDED STUDIES 

Of 6,419 unique records screened, 146 underwent full-text review. Upon reviewing these, 7 studies 

were eligible for KQ 163-69 and 7 were eligible for KQ 2.70-76 The most common reasons for exclusion 

included outcomes not being reported in adult or majority adult samples (N = 18), studies not reporting 

outcomes by stimulant use status (N = 15), and studies not including longitudinal data (N = 10).  

Table 2 shows the summary characteristics of the eligible studies. Appendix D presents design details 

and Appendix E presents baseline characteristics. Two studies used a similar set of data, specifically 1 

study examined outcomes in an original cohort, and the second examined outcomes in these same 

probands along with qualifying siblings.63, 69 Similarly, in a different set of publications, 1 examined 

outcomes from a RCT, and another examined outcomes in a subgroup of people within this study.74, 75 

Reporting the co-publications as separate studies, there were 6 RCTs, 4 NRCS, and 4 single-group 

studies. All 6 RCTs compared psychostimulant medications to placebo with cognitive behavioral 

therapy (CBT) or individual skills training targeted at substance use, and 1 of these studies also 

included a non-stimulant ADHD medication treatment arm. Most of the studies were conducted in the 

US (N = 9), followed by Denmark (N = 2), Sweden (N = 2), and Norway (N = 1). ADHD was defined 

using the DSM-IV-TR (N = 6), DSM III-R (later reassessed using the DSM-IV) (N = 2), ICD-10 codes 

(N = 2), Conners’ Adult ADHD self and observer rating scales (N = 1), by a regional expert committee 

(N = 1), or some combination of these (N = 2).  

The studies evaluated a variety of interventions (Appendix F). Across both KQs, 10 studies explicitly 

mentioned methylphenidate as part of the stimulant treatment (either alone or in combination with 

other treatments, 2 studies included only mixed amphetamine salts,74, 75 and 2 studies did not specify 

the medications included as part of the stimulant group.69, 70 

Table 2. Summary Characteristics of Eligible Studies 

Characteristics KQ1 (N = 7)a KQ2 (N = 7)a 

Design 

RCT (N = 6) 0 6 

NRCS (N = 4) 3 1 

Single group (N = 4) 4 0 

Risk of Bias 

Low (N = 5) 3 2 

Moderate (N = 8) 4 4 

High (N = 1) 0 1 

Countries 

United States (N = 9) 3 6 

Denmark (N = 2) 2 0 

Norway (N = 1) 1 0 

Sweden (N = 2) 1 1 

Stimulant Treatment (Number of Studies That Included the Following) 

Stimulants (any/multiple/not specified) (N = 5) 4 1 

Methylphenidate only (N = 7) 3 4 

Mixed amphetamine salts (N = 2) 0 2 
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Characteristics KQ1 (N = 7)a KQ2 (N = 7)a 

Stimulant plus another active pharmaceutical for ADHD (N = 1) 1 0 

Non-stimulant pharmaceutical comparison, no treatment, or placebo (N = 10) 3 7b,c 

Outcomes (Number of Studies That Included the Following)d 

Incident SUD (KQ1) (N = 7) 7 - 

Diversion or Misuse Outcomes (N = 2) 1 1 

ADHD Treatment Adherence (N = 4) 0 4 

SUD Treatment Adherence (N = 2) 0 2 

ADHD Symptom Change (N = 5) 0 5 

SUD Symptom Change (N = 2) 0 2 

Abstinence (KQ2) (N = 5) - 5 

Substance Use (KQ2) (N = 5) - 5 

Other Symptom Change (N = 1) 0 1 

Adverse Events (N = 4) 0 4 

Notes.aIn 2 co-publications, 1 study examined outcomes in an original cohort, and the second examined 
outcomes in these same probands along with qualifying siblings; bSix of these included either CBT or individual 
skills training for SUD in all groups; cSome studies included multiple comparison groups, but each study was 
only counted once in this table; dStudies may have reported multiple results for a given outcome category, but 
each study was only counted once per outcome category in this table. 

Abbreviations. ADHD=attention-deficit/hyperactivity disorder; KQ=key question; N=number; NRCS=non-
randomized comparative study; SUD=substance use disorder. 
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EFFECT OF STIMULANTS ON THE INCIDENCE OF SUD, MISUSE, AND 
DIVERSION IN PEOPLE WITH ADHD WITHOUT SUD AT BASELINE 

Seven studies (3 NRCS and 4 single group) enrolling participants between 1970 and 2010 (3 studies 

did not report dates of enrollment) included 58,077 people.63-69 Wilens et al 2006 added data of 

siblings to the participants included in Biederman et al 2008 (treated as 2 separate publications).63, 69  

Three studies were conducted in the US, 2 in Denmark, 1 in Norway, and 1 in Sweden. Three studies 

included a comparator group of people either untreated for ADHD, treated with non-stimulant ADHD 

medications, or some combination of these groups.63,64,67 Methylphenidate was the most commonly 

used stimulant (N = 6), followed by dexamphetamine (N = 2), amphetamine products (N = 2), and 

pemoline (N = 1). One study did not specify the type of stimulant used.69 Only 2 studies reported 

stimulant dosage (mean 41.7 mg methylphenidate;66 mean maximum dose of 58.7 mg 

methylphenidate68). Stimulant treatment duration ranged from approximately 2 years to up to 6 years 

in 4 studies that reported this information.63, 66-68 In 5 of these studies, length of follow-up ranged from 

3 to 19 years, with 4 of these having 10 or more years of follow-up. Two studies did not report length 

of follow-up. Two studies reported loss to follow-up (15% and 20%),63, 66 and 5 studies did not report 

any information on attrition.  

In all 7 studies, people were without SUD at baseline. At baseline, the age of people was between 6 

and 46 years old. For 4 studies that included people diagnosed with ADHD in childhood, 2 studies 

reported a mean age at baseline of 10.5 and 15.2 years63, 67 and 2 reported the age at baseline ranged 

from 6 to 17.66, 69 In the single study that enrolled only adults, the mean age was 28.4.68 In the 1 study 

that included adults and children at baseline, approximately 75% were age 8–25, 13.3% were aged 26–

35, and 11.4% were 36–46 years old.64 Only 2 studies reported mean age at treatment initiation (both 8 

years of age).63, 66 Three studies reported that samples were majority White (100% in all),63,66,69 and the 

remaining studies did not report information about race/ethnicity. All studies included mostly males 

(range = 65.4%–100%). 

The 7 studies reported various measures of SUD outcomes. Two studies reported SUD, and 3 studies 

reported AUD separately from other substances or SUD. Finally, 2 studies reported the use of drugs 

separately from AUD or SUD (ie, non-alcohol substance use or stimulant use disorders). When studies 

reported SUD, AUD, or non-alcohol substance use disorders, it was not always clear whether these 

were mutually exclusive. As noted above, Appendix G reports the categorization of substance use 

outcomes in each study. 

Three studies (1 NRCS and 2 single group) were rated moderate risk of bias because they did not 

clearly report whether outcome assessors were masked and had an additional concern (high attrition, 

inclusion of only people with high ADHD severity that may not be representative of the average 

ADHD population, and unclear reporting of comparator representativeness) (Appendix C).64,65,69 One 

single group study was rated as moderate risk of bis for having unclear reporting.66 Three studies (2 

NRCS and 1 single group) had no concerns (ie, low risk of bias).63,67,68  

In summary (Table 3), 1 in 7 (14%) people prescribed stimulants for ADHD is newly diagnosed with 

SUD, though estimates varied drastically across studies. There were insufficient data to pool estimates 

for the incidence of AUD or non-alcohol substance use or stimulant use disorders in those with ADHD 

prescribed stimulant medications. One small single-group study assessed diversion (11% of people) or 

misuse (10% to 31% depending on definition) among people prescribed stimulants for ADHD. There 

was no evidence of a difference for SUD for people with ADHD prescribed stimulant medications 
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compared to those who were not prescribed stimulant medications (low confidence). Studies provide 

insufficient evidence (no conclusion) for AUD and non-alcohol substance use or stimulant use 

disorders for people with ADHD prescribed stimulant medications compared to those who did not. 

Comparative studies did not assess diversion or misuse.  
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Table 3. Summary of Findings for Incidence of SUD 

Outcome 

 

Studies 
(People); 
Design 

Methodological 
Limitations 

Indirectness Imprecision Inconsistency Other 
Issues 

Summary Overall 
Confidence  

Incidence of Stimulants on SUD and Diversion/Misusea 

SUD 5 (12823);  

1 NRCS and 
4 Single 
group 

Moderateb Direct Imprecisec Inconsistentd None Pooled proportion = 0.14, 95% 
CI (0.02, 0.35)  

 

 

(Not graded)e 

AUD 2 (384);  

2 Single 
group 

Moderatef Direct Imprecisec Inconsistentd None No conclusion 

• AUD = 0.05 (0.03, 0.09) 
and 0.28 (0.21, 0.35) 

(Not graded)e 

Non-alcohol 
substance use 
or stimulant 
use disorder 

1 (176); 

1 Single 
group 

Moderateg Direct N/Aa N/Aa Single study No conclusion  

• Non-alcohol disorders = 
0.37(0.30, 0.45); 

• Stimulant disorders = 
0.24 (0.18, 0.31) 

 

(Not graded)e 

Diversion or 
misuse 

1 (55); Single 
group  

Moderateh 

 

Direct N/Aa N/Aa Single study No conclusion 

• 11% reported diversion,  

22% reported misusing 
medications and 31% 
reported using ADHD 
medication with drugs or 
alcohol. 

(Not graded)e 

Effect of Stimulants on Incidence of SUD and Diversion/Misusei 

SUD 2 (57,455); 
NRCS 

Moderatej Direct Precise Inconsistentk None No evidence of a difference 
stimulant use  

• 2 studies found no 
significant difference in 
SUD. 

• 1 found significantly more 
incident SUD in a mixed 
medicine group.   

Low 

AUD  1 (131);  

NRCS 

Low Direct N/Aa N/Aa Single study No conclusion 

 

Insufficient 
evidence 
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Outcome 

 

Studies 
(People); 
Design 

Methodological 
Limitations 

Indirectness Imprecision Inconsistency Other 
Issues 

Summary Overall 
Confidence  

Non-alcohol 
substance use 
or stimulant 
use disorder 

1 (131);  

NRCS 

Low Direct N/Aa N/Aa Single study No conclusion 

 

Insufficient 
evidence 

Diversion or 
misuse 

 NA NA NA NA NA NA No evidence 

Notes. aInformed by single group data; bThree studies had moderate risk (concerns about cohort representativeness, lack of clear reporting, high attrition 
and unclear blinding of outcome assessor); cWide confidence interval for pooled estimate; dWide variation in estimates; eSee Methods: we assessed the 
various GRADE domains to communicate information about the characteristics of the studies but did not provide an overall rating for how the incidence 
estimates compare with a reference incidence (eg, the corresponding incidence in the general population); fTwo had moderate risk of bias (concerns 
about cohort representativeness, lack of clear reporting, and unclear blinding of outcome assessor); gOne had moderate risk of bias (unclear reporting); 
hModerate risk of bias due to high attrition and unclear blinding of outcome assessor; iInformed by comparative data; jOne study had moderate risk of 
bias (unclear blinding of outcome assessor and unclear comparator representativeness), and 1 had no concerns (low risk); kVariation in estimate 
direction.  

Abbreviations. N/A=not applicable; NRCS=non-randomized comparative study; SUD=substance use disorder. 
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Incident SUD  

Five studies found that the proportion of people with a new SUD diagnosis in people prescribed 

stimulants for ADHD ranged between 0.00 to 0.53 (pooled proportion = 0.14, 95% CI [0.02, 0.35]; 

Figure 1).65-69 There was high heterogeneity across the studies with differences in baseline age and 

follow-up duration. The baseline age was between 6 and 17 years in 2 studies reporting ≥45% of 

people developed a SUD diagnosis following a prescription of stimulant medications. In 4 studies 

reporting ≤12% of people with SUD among those prescribed stimulants, mean baseline age was 15 

years in 2 studies, 28 in 1 study, and was not reported in the fourth study. One study reported 0 cases 

of new SUD diagnoses among those prescribed stimulants. Two studies found the proportion of people 

with a new AUD after being prescribed psychostimulants for ADHD was 0.05 and 0.28 (Figure 1). 65,66 

Two studies did not report length of follow-up and 1 study did not report age at baseline.  

One study found that among those prescribed stimulants for ADHD (mean age at follow-up 25 years), 

37% of people had a non-alcohol disorder and 24% had a stimulant use disorder.66  

Figure 1. Incidence of SUD Among People With ADHD Treated With Stimulant 
Medications 

 
Notes. aTwo groups from the Steinhausen 2014 study were included, numbers include data for people without 
SUD at the time of medication onset (across all study groups, 97 people had an SUD diagnosis before the 
beginning of the prescription register, so their medication status was unknown); bEstimates were not pooled 
since data were only from 2 studies; cEstimates were not pooled since data were only from 1 study.  

Abbreviations. depend=dependence; mo=month; med=medication; MPH=methylphenidate; n/N=number; 
NR=not reported; prop=proportion; SD=standard deviation; stim=stimulants; y=years. 

Diversion/Misuse 

One study reported on prescription stimulant diversion or misuse over 10 years of follow-up among 

adults with ADHD diagnoses and no history of SUD at baseline.69 Importantly, this was a small study 

(N = 55), it included adolescents and college-age adults, and also likely included older stimulant 

medications. In this study, 11% of the people reported they sold their medication, 22% took too much 

of their prescribed medication or misused it in some way, and 10% got high on their medication. The 

study also reported that 16% of people reported skipping their medication to use alcohol or drugs, 31% 

used their medications with alcohol, and 5% experienced a reaction when using their ADHD 

medication and alcohol or drugs.  
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Effect of Stimulants on Incident SUD  

Three NRCS reported new SUD diagnoses among adults with ADHD who had been prescribed 

stimulant medications during their lives compared to those were never prescribed stimulants 

(Appendix H).63,64,67 Because of differences in substances assessed (eg, general substance use, general 

drug, alcohol), and effect measures, we did not pool these data. Figure 2 provides a non-pooled 

visualization of the outcomes from the comparative studies for SUD.  

SUD 

Two NRCS found no significant difference in incident SUD diagnoses between people with ADHD 

prescribed stimulant medications compared to those with ADHD who were not prescribed stimulants 

(Figure 2).64, 67 One NRCS found no significant difference in new SUD diagnoses over 3 years 

between people with ADHD prescribed stimulants versus those with ADHD not prescribed stimulants 

(aHR = 0.97, 95% CI [0.78, 1.20]).64 Another NRCS followed people (~15 years) with ADHD 

prescribed various medications (eg, methylphenidate only, antidepressants only, antipsychotics only) 

and people with ADHD who had not received medications.67 This study found no significant 

difference in incident SUD between the methylphenidate-only group compared to those who had not 

received medications (aHR = 0.92, 95% CI [0.74, 1.15]). The same NRCS found significantly more 

incident SUD diagnoses for people prescribed mixed medications (where the majority included 

stimulants plus some other ADHD medication) compared to those who had not received medications 

(aHR = 1.48, 95% CI [1.31, 1.69]).67  

Figure 2. Incident SUD Diagnoses Among People With ADHD Prescribed Stimulant 
Medications versus People With ADHD Not Prescribed Stimulants 

 

Notes. aAdjusted for sex, age, civil status, employment, living in metropolitan area, income psychiatric diagnosis, 
and criminal convictions; bTwo groups from the Steinhausen 2014 study were included, numbers include data 
for people without SUD at the time of medication onset (across all study groups, 97 people had an SUD 
diagnosis before the beginning of the prescription register, so their medication status was unknown); cAdjusted 
for mood disorder, anxiety disorder, personality disorder, conduct disorder, hyperkinetic disorder unspecified, 
autism spectrum disorder, disturbance of activity and attention, and age at diagnosis. 

Abbreviations. aHR=adjusted hazard ratio; DSM=Diagnostic and Statistical Manual of Mental Disorders; 
ICD=International Classification of Disease; med=medication; MPH=methylphenidate; n/N=number; NR=not 
reported; y=year. 

Alcohol Use Disorders 

One NRCS found no significant difference in alcohol abuse and alcohol dependence diagnoses over 10 

years between those prescribed stimulants at some time in their lives compared to those who never 

took a stimulant (alcohol abuse aHR = 1.1, 95% CI [0.6, 2.1] and alcohol dependence (aHR = 1.0, 95% 

CI [0.5, 2.4]).63 In this study, it was unclear whether the same people were counted in the measure of 

abuse and dependence.  
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Non-Alcohol Substance Use or Stimulant Use Disorder 

One NRCS reported no significant differences in drug abuse (aHR= 1.6, 95% CI [0.8, 3.2]) or drug 

dependence (aHR= 1.0, 95% CI [0.4, 2.6]) diagnoses over 10 years between people who were ever 

prescribed stimulants in their lifetime compared to those never prescribed stimulants.63 It was unclear 

whether the same participants were included in both outcomes. 

Diversion/Misuse 

No comparative study reported data on diversion or misuse.  
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EFFECT OF STIMULANTS ON ADHD AND SUD SYMPTOM AND 
TREATMENT OUTCOMES IN PEOPLE WITH CO-OCCURRING ADHD AND 
SUD  

Seven studies (6 RCTS and 1 NRCS) enrolling participants between 1998 and 2020 (2 studies did not 

report dates) analyzed 662 people. Notzon 2016 was a subset of the Levin 2015 study population that 

had used marijuana within the 30 days prior to enrollment (treated as 2 separate publications).74, 75 

Study inclusion and exclusion criteria varied. The studies included people with a comorbid cocaine or 

amphetamine use disorder (N = 5) and people receiving methadone treatment for opioid use disorder 

(N = 1) or SUD (N = 1). Six studies were conducted in the US70, 72-76 and 1 in Sweden.71 Four RCTs 

compared methylphenidate (dose range = 40–90 mg/day) to placebo,71,72,74,76 and 1 study also included 

a third comparison group of bupropion (maximum dose of 400 mg/day).73 Two RCTs compared 

extended-release mixed amphetamine salts (60 and/or 80 mg daily) to placebo.74, 75 Importantly, in the 

6 RCTs all groups also received either cognitive behavioral therapy (CBT) or individual skills training 

targeted at substance use during the study. One NRCS compared any stimulant (dose not reported) to 

non-stimulant treatment or those receiving no treatment.70 Treatment duration in the RCTs ranged from 

12–14 weeks71-76 and treatment duration in the NRCS was estimated to be approximately 2 years.70 In 

the RCTs, the length of follow-up ranged from 12–14 weeks71-76 and loss to follow-up ranged from 

25%–56.6% in the stimulant treatment groups and 24.2%–54.7%in the comparison groups.72-74, 76 Loss 

to follow-up was not reported in the NRCS.70 

Overall, mean age of people at baseline ranged from 37–40.4 years. Most participants (57%–89.6%) 

were male. Six studies reported race/ethnicity information of samples with the proportion of people 

who were White ranged from 39.8–89.6%.   

Four RCTs did not blind outcome assessors and had incomplete outcome data with high dropout rates 

(ie, medium risk of bias). The remaining 2 RCTs had no methodological concerns (ie, low risk of bias). 

The 1 NRCS reported results from a crude analysis with no clear reporting of eligibility between 

comparison groups, unclear reporting for some outcomes, and concerns of incomplete outcome data 

(ie, high risk of bias).  

In summary (Table 4), there was no evidence of differences in ADHD treatment adherence, substance 

use, SUD symptom change, or abstinence from SUD in people with co-occurring ADHD and SUD 

prescribed stimulants versus their counterparts not prescribed stimulants (low confidence for all). 

Studies provide insufficient evidence (no conclusion) for ADHD symptom change, SUD treatment 

adherence, medication misuse/diversion, and measures of depression and anxiety. There was no 

evidence of a difference in various measures of adverse events (strength of evidence not assessed). 
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Table 4. Summary of Findings for Stimulants in People With Co-Occurring ADHD and SUD  

Outcome 

 

Studies 
(People); 
Design 

Methodological 
Limitations 

Indirectness Imprecision Inconsistency Other 
Issues 

Summary Overall 
Confidence  

ADHD symptom 
change  

5 (402); 
RCT 

Moderatea Direct Impreciseb Inconsistentc None No conclusiond 

• Three studies reported no 
significant difference, 1 study 
reported a significant 
improvement in the stimulant 
group and 1 study reported 
mixed findings. 

Insufficient 
evidence 

ADHD treatment 
adherence 

4 (354); 
RCT 

Moderatee Direct Imprecisef Consistent None No evidence of a difference in 
ADHD treatment adherence for 
stimulants compared to placebo   

• 3 of 4 studies found no 
significant difference in a 
measure of treatment 
adherence. 

Low 

Substance use 5 (333); 
RCT 

Moderatea Direct Precise Inconsistentc None No evidence of a difference in 
substance use for stimulants 
compared to placebo 

• Mixed results for opiate, 
alcohol and cannabis use.  

• No difference in illicit 
amphetamine, cocaine, “other” 
or “any” drug use and time to 
relapse. 

Low 

SUD symptom 
change  

2 (130); 
RCT 

Moderateg Direct Precise Inconsistenth None No evidence of a difference in SUD 
symptom change. 

Low 

SUD treatment 
adherence 

2 (329); 
NCRS, RCT 

Highi Direct Precise Inconsistentc  No conclusion 

• One study reported 
significantly longer SUD 
treatment retention in the 
stimulant group.  

• One study reported no 
significant differences in 
number of completed CBT 
sessions. 

Insufficient 
evidence  
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Outcome 

 

Studies 
(People); 
Design 

Methodological 
Limitations 

Indirectness Imprecision Inconsistency Other 
Issues 

Summary Overall 
Confidence  

Abstinence 5 (402); 
RCT 

Moderatea Direct Precise Inconsistentj None No evidence of a difference in 
abstinence outcomes  

• Four of 5 studies found no 
significant differences in 
abstinence outcomes.   

Low 

Medication 
misuse/ 

diversion 

1 (98); RCT Moderatek Direct N/Al N/Al Small 
single 
study 

No conclusion 

• One study found no reports of 
misuse or diversion in any 
patients. 

Insufficient 
evidence 

Other 1 (24); RCT Low Indirectm N/Al N/Al Small 
single 
study 

No conclusion 

• One study found no significant 
differences in Beck 
Depression Inventory, Beck 
Anxiety Inventory, or Stroop 
Test scores between stimulant 
and comparison groups 

Insufficient 
evidence 

Notes. aThree studies had moderate risk of bias (high attrition, unclear blinding of outcome assessor, unclear allocation concealment, and/or unclear 
random sequence generation) and 2 studies had low risk; bWide confidence intervals in 2 studies; cStudies used a variety of measures, and direction of 
results varied across studies; dOne study also included a bupropion arm, but overall evidence was assessed for stimulants compared to any other 
treatments; eThree studies had moderate risk of bias (high attrition, unclear blinding of outcome assessor, unclear allocation concealment, and/or unclear 
random sequence generation) and 1 study had low risk; fOne study had a wide confidence interval and another did not report any measures of variability; 
gOne study had moderate risk of bias (high attrition, unclear blinding of outcome assessor, allocation concealment, and random sequence generation) 
and 1 study had low risk; hDifferent assessments used; iOne study had high risk of bias (an NRCS with unclear reporting, unclear eligibility criteria, 
outcomes not fully defined, and no adjustment for confounding) and 1 study had moderate risk of bias (high attrition); jDirections of results varied across 
studies; kStudy had moderate risk of bias (high attrition, unclear blinding of outcome assessor, allocation concealment, and random sequence 
generation); lSingle study; mAssessments did not directly align with key question.  

Abbreviations. ADHD=attention-deficit/hyperactivity disorder; CBT=cognitive behavioral therapy; NRCS=non-randomized comparative study; 
SUD=substance use disorder. 
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ADHD Symptom Change  

Categorical Measures of Symptom Change 

Four RCTs reported 6 different categorical measures of ADHD symptom change (Appendix H and 

Appendix I).72-74, 76 Three of these RCTs were published by the same authorship group, which 

accounted for 86% of the ADHD symptom change outcomes.72-74  

Three RCTs from the same author group reported no significant difference in the proportion of people 

who had improvement on the Clinical Global Improvement (CGI) scale from baseline to follow-up (12 

or 14 weeks) between people who received either methylphenidate or mixed amphetamine salts with 

CBT compared to placebo with CBT (pooled OR = 1.27, 95% CI [0.32, 5.09]; Figure 3).72-74 One of 

these RCTs also found no significant difference in change on the CGI from baseline to follow-up 

between people who received either methylphenidate with CBT compared to bupropion with CBT (OR 

= 0.53, 95% CI [0.17, 1.69]).73 

Two RCTs found no significant difference in symptom change (≥30% reduction in Adult ADHD 

Rating Scale [AARS]) between those in the methylphenidate with CBT group compared to those 

taking a placebo with CBT during the 12 and 14 week trials (OR = 0.63, 95% CI [0.23, 1.71] and 0.74 

[0.34, 1.59]).72, 73 These 2 RCTs also found no significant difference in people who had a combined 

improvement of ≥30% reduction in AARS and CGI rating of <3 for people who received 

methylphenidate with CBT compared to placebo with CBT (OR = 0.38, 95% CI [ 0.09, 1.64] and 1.10 

[0.47, 2.53]).72, 73 In addition, 1 of these RCTs also compared people taking methylphenidate with CBT 

to those assigned to receive bupropion. This RCT found no significant differences in people with 

>30% reduction in AARS (OR = 0.56, 95% CI [0.2, 1.51]) or those with a combined CGI <3 and 

≥30% reduction in AARS (OR = 0.58, 95% CI [0.13, 2.66]) between the methylphenidate with CBT 

and bupropion with CBT groups.73 

One RCT reported no significant difference in symptom change (>30% reduction in the Targeted Adult 

Attention-Deficit/Hyperactivity Disorder [TAADDS]) between people who received methylphenidate 

with CBT compared to placebo with CBT over 14 weeks (OR = 1.66, 95% CI [0.74, 3.75]).72  

One RCT found a significant improvement in symptoms, defined as a >30% reduction in Adult ADHD 

Investigator Symptom Rating Scale (AISRS) score from baseline to 14 week follow-up, in the mixed 

amphetamine salts with CBT group compared to placebo with CBT group (OR = 3.00, 95% CI [1.40, 

6.44]).74 

Another RCT reported significantly more people had a moderate improvement (defined as 1 or 2 

points on 7-point scale) at 12 week follow-up based on either physician (OR = 12.59, 95% CI [3.21, 

49.41]) or patient ratings (OR = 3.73, 95% CI [1.11, 12.55]) for those receiving methylphenidate with 

CBT compared to placebo with CBT.76 
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Figure 3. ADHD Symptom Change (Categorical Measures) 

 

Notes. aStudy included both a placebo and bupropion comparison group; bData were not pooled due to use of 
active comparator.  

Abbreviations. AARS=Adult ADHD Rating Scale; AISRS=Adult ADHD Investigator Symptom Rating Scale; 
amph=amphetamine salts; CBT=cognitive behavioral therapy; CGI=Clinical Global Improvement Scale; 
MPH=methylphenidate; n/N=number; OR=odds ratio; TAADDS=Targeted Adult Attention Deficit Disorder Scale; 
w=weeks. 

Continuous Measures of Symptom Change  

Three RCTs reported ADHD symptom change using continuous measures.71,74,76 One RCT found 

significant improvements at 14 week follow-up on the CGI as a continuous measure in those taking 

mixed amphetamine salts with CBT compared to those taking placebo with CBT (MD = 0.64, 95% CI 

[0.19, 1.09]).74 The same study also reported significant improvement on the CGI as a categorical 

measure (described above). The same RCT also reported significant improvements in changes on 

AISRS scores (MD = 9.41, 95% CI [4.75, 14.07]), Conners Adult ADHD Rating Scales (CAARS) 

hyperactive scale scores (MD = 8.88, 95% CI [3.33, 14.43]), CAARS inattentive scale scores (MD = 

10.87, 95% CI [5.34, 16.40]), and total CAARS scores (MD =11.09, 95% CI [5.48, 16.70]) for people 

randomized to mixed amphetamine salts with CBT compared to placebo with CBT.74 Another RCT 

found no significant differences in the CAARS self-rated scale (MD = -10.6, 95% CI [-3.65, 24.85]) or 

observer-rated scale (MD = -0.10, 95% CI [-11.01, 10.81]) between those who received 

methylphenidate with skills training compared to placebo with skills training at 13 weeks follow-up.71  
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One RCT found no significant differences in the number of inattentive (MD = -0.70, 95% CI [-2.39, 

0.99]) or hyperactive (MD = -1.36, 95% CI [-3.07, 0.35]) symptoms at 12 week follow-up between 

people who received methylphenidate with CBT compared to placebo with CBT.76  

ADHD Treatment Adherence  

Three of 4 RCTs found no significant difference in ADHD treatment adherence. One RCT reported 

lower treatment compliance (based on positive urine fluorescence) over 12 weeks in the 

methylphenidate with CBT group compared to placebo with CBT and bupropion with CBT groups 

(77% vs 83% vs 91%, overall p = 0.40).73 One RCT reported no significant difference in the proportion 

of urine samples with positive fluorescence for ADHD medications in people taking methylphenidate 

with CBT compared to placebo with CBT over 14 weeks (MD = 0.02 [-0.05, 0.15]).72 Another RCT 

reported no significant difference in positive fluorescence between those taking mixed amphetamine 

salts with CBT compared to placebo with CBT over 14 weeks (effect size not reported, p = 0.57).74 An 

RCT reported no significant difference in treatment retention over 13 weeks between people 

randomized to methylphenidate plus skills training or placebo plus skills training  (OR = 3.65, 95% CI 

[ 0.53, 25.01]).71 

Substance Use 

Categorical Measures of Substance Use 

Three RCTs examined either cannabis, amphetamine, or opioid SUD-related outcomes in people with 

ADHD and SUD at baseline using categorical measures (Figure 4). One RCT, which included people 

with comorbid ADHD and amphetamine dependence, reported significantly greater odds of having a 

THC-positive urine sample over 14 weeks among people receiving methylphenidate with CBT 

compared to placebo with CBT (OR = 2.56, 95% CI [1.85, 3.57]).72 Conversely, another 14 week RCT 

limited to people who reported smoking cannabis at baseline reported significantly lower cannabis 

smoking among people assigned to methylphenidate plus CBT compared to placebo plus CBT (OR = 

0.20, 95% CI [0.05, 0.75]).75 

One RCT of people with comorbid ADHD and amphetamine dependence reported no significant 

difference in illicit amphetamine use between methylphenidate with CBT and placebo with CBT 

groups at 14 week follow-up (OR = 0.24, 95% CI [0.01, 5.52]).72 

Two RCTs reported on opioid use between methylphenidate with CBT and placebo with CBT. One 12-

week RCT included people with both adult ADHD and cocaine dependence/abuse and who were also 

receiving methadone treatment for opioid use disorder. This RCT found a lower proportion of weeks 

people tested positive for opioids for those who received methylphenidate with CBT compared to 

placebo with CBT (OR = 0.74, 95% CI [0.55, 0.99]). The same study found a lower (not statistically 

significant) proportion of weeks people tested positive for opioids between those who received 

methylphenidate with CBT compared to bupropion (OR = 0.84, 95% CI[0.62, 1.13]).73 Another RCT 

(14 weeks) in people with comorbid ADHD and cocaine dependence reported no significant 

differences in illicit opioid use during the study between methylphenidate with CBT compared to 

placebo with CBT (OR = 1.00, 95% CI [0.06, 16.42]).72  
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Figure 4. Substance Use (Categorical Measures)  

 

Notes. aStudy included both a placebo and bupropion comparison group.  

Abbreviations. amph=amphetamine salts; CBT=cognitive behavioral therapy; MPH=methylphenidate; 
n/N=number; NR=not reported; OR=odds ratio; prob=probability; THC=tetrahydrocannabinol; w/wks=weeks. 

Continuous Measures of Substance Use 

Four RCTs reported alcohol, cannabis, cocaine, amphetamine, or other SUD outcomes using 

continuous measures in people with ADHD and SUD at baseline. One RCT of people with comorbid 

ADHD and amphetamine dependence reported significantly fewer days of alcohol use of <60 g/day for 

those receiving methylphenidate with skills training compared to placebo with skills training at 13 

weeks follow-up (MD = -11.0 days, 95% CI [-20.89, -1.11]). The same trial reported no significant 

difference in the mean number of days people used alcohol >60 g/day between groups (MD = -3.80 

days, 95% CI [-12.18, 4.58].71  

One RCT reported a higher mean level of THC in urine samples in the methylphenidate with CBT 

group compared to placebo with CBT group at 14 weeks follow-up (MD = 239.00 ng/ml, 95% CI 

[216.54, 261.46]).72 

Three RCTs reported cocaine use between those receiving methylphenidate with CBT compared to 

placebo with CBT. An RCT of people receiving methadone treatment for opioid use disorder with both 

adult ADHD and cocaine dependence/abuse reported no significant difference in the proportion of 

weeks (over 12 weeks) people tested positive for cocaine between methylphenidate with CBT and 

placebo with CBT (MD = 0.00, 95% CI [-0.19, 0.19]).73 Another RCT of people with comorbid ADHD 

and amphetamine dependence also reported no significant difference in the proportion of weeks (over 

14 weeks) that were cocaine positive between those receiving methylphenidate with CBT and placebo 

with CBT (MD = 0.03, 95% CI [-0.05, 0.15]).72 One RCT found that among those with ADHD seeking 

treatment for cocaine use disorder, there were no significant differences in the proportion of urine 

samples that tested positive for cocaine over the 12 week study between methylphenidate with CBT 

and placebo with CBT groups (MD = 0.08, 95% CI -0.16, 0.32]).76 

One RCT of people with comorbid ADHD and amphetamine dependence reported no significant 

difference in days of amphetamine use over 13 weeks between methylphenidate with skills training 

and placebo with skills training (urine toxicology MD = 2.00 days, 95% CI [-5.04, 9.04] and self-

report MD = 0.50 days, 95% CI [-5.07, 6.07]).71  

Two RCTs reported on other substance use outcomes. One RCT of people with comorbid ADHD and 

amphetamine dependence reported no significant difference in days of other illicit drug use between 
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methylphenidate with skills training and placebo with skills training over the 13 week (urine 

toxicology MD = 0.60 days, 95% CI [-2.49, 3.69] and self-report (MD = -4.10 days, 95% CI [-8.33, 

0.13]).71 This same study reported a similar time to relapse in the methylphenidate with CBT group 

and placebo with CBT group (mean = 3.33 [2.2–5.4] days vs 3.80 [1.8–4.9] days, p = NS). Another 

RCT that included people receiving methadone treatment for opioid use disorder with both adult 

ADHD and cocaine dependence/abuse reported no significant difference between groups in the 

proportion of positive weeks for any drug during the 12 week study (MD = 0.03, 95% CI [-0.01, 

0.07]).73 

One RCT that included people receiving methadone treatment for opioid use disorder with both adult 

ADHD and cocaine dependence/abuse reported on substance use outcomes between those receiving 

methylphenidate and those receiving bupropion. This RCT found no significant differences in the 

mean proportion of positive weeks (based on urine) for cocaine (MD = -0.05 weeks, 95% CI [-0.23, 

0.13]) or any drug (MD = 0.01, 95% CI [-0.03, 0.05]) during the 12-week study.73 

SUD Symptom Change  

Two RCTs reported no significant difference in SUD symptom change between methylphenidate with 

CBT compared to placebo with CBT. One RCT found no significant difference in the proportion of 

people achieving a CGI cocaine improvement score of <3 in people receiving methylphenidate with 

CBT compared to placebo with CBT at 14 week follow-up (OR = 1.58, 95% CI [0.73, 3.42]).72 One 

RCT reported no significant difference in substance craving based on a 7-point visual analog scale 

between methylphenidate with skills training and placebo with skills training groups at 13 weeks 

follow-up (MD = -0.5, 95% CI [-1.83, 0.83]).71  

SUD Treatment Adherence  

One RCT and 1 NRCS reported SUD treatment adherence outcomes. The NRCS reported significantly 

longer SUD treatment retention for people with comorbid ADHD and SUD who received stimulant 

medication within 90 days of admission to an outpatient SUD program compared to their counterparts 

who did not receive stimulants (aHR = 0.59, 95% CI [0.40, 0.87]).70 One RCT reported no significant 

difference over 14 weeks in the number of CBT sessions attended between those assigned to receive 

mixed amphetamine salts with CBT compared to placebo with CBT (MD = 1.19, 95% CI [(-0.36, 

2.74]).74 

Abstinence  

Categorical Measures 

Two of 3 RCTs (all from the same author group) reported no significant difference in a categorical 

measure of abstinence from substance use (Figure 5). One RCT (12 weeks) reported no significant 

differences in the odds of ≥2 consecutive weeks of abstinence for all participants (OR = 0.58, 95% CI 

[0.13, 2.66]) or a subgroup of current cocaine abusing/dependent people (OR = 1.09, 95% CI [0.16, 

7.59]) for people receiving methylphenidate with CBT compared to placebo with CBT.73 A 14-week 

RCT reported no significant difference in the odds of ≥2 consecutive weeks of abstinence between 

methylphenidate with CBT and placebo with CBT groups (OR = 0.87, 95% CI [0.31, 2.46]).72 Another 

14-week RCT reported significantly more people had ≥3 consecutive weeks of abstinence in the mixed 

amphetamine salts with CBT group compared placebo with CBT group (aOR = 8.74, 95% CI [1.78, 

42.97]).74 One 12-week RCT reported no significant difference in ≥2 consecutive weeks of abstinence 

for people randomized to methylphenidate with CBT or bupropion with CBT (OR = 1.60, 95% CI 
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[0.25, 10.29]). The same RCT found no significant difference in ≥2 consecutive weeks of abstinence in 

a sub-analysis of current cocaine abusing/dependent people in the methylphenidate with CBT 

compared to placebo with CBT (OR = 1.45, 95% CI [0.18, 11.94]).73 

Figure 5. Abstinence (Categorical Measures) 

 

Notes. Outcome defined as abstinence from substance use for ≥2 consecutive weeks. aStudy included both a 
placebo and bupropion comparison group; bAdjusted estimate (covariates not reported). 

Abbreviations. amph=amphetamine salts; CBT=cognitive behavioral therapy; MPH=methylphenidate; 
n/N=number; OR=odds ratio; w/wks=weeks. 

Continuous Measures 

Two RCTs reported no significant differences in the longest period of abstinence between stimulant 

and placebo groups over 12 and 13 weeks (MD = 0.00 days, 95% CI [-3.42, 3.42] and 0.70, 95% CI 

[-2.01, 3.41]).71, 76 

Medication Misuse or Diversion 

One RCT found no instances of ADHD medication diversion or of medications making people 

subjectively high or euphoric for the methylphenidate with CBT, bupropion with CBT, or placebo with 

CBT.73 

Other Symptom Change 

One RCT reported no significant differences in change in Beck Anxiety Inventory (MD = -3.9, 95% CI 

[-8.45, 0.65]) or Stroop test score (MD = 4.40, 95% CI [-9.92, 18.72]) at 13 week follow-up between 

methylphenidate with skills training and placebo with skills training.71 This study reported no 

significant differences in change in the Beck Depression Inventory scores in the article (p = 0.138), 

though the MD calculated from the data provided in the study indicated a significant reduction in the 

BDI scores for those taking methylphenidate compared to placebo (MD = -7.30, 95% CI [-

14.18, -0.42]).  

Side Effects and Adverse Events 

Four RCTs reported on side effects or adverse events. Two RCTs reported a large but not statistically 

significant increase in the proportion of people who needed their medication doses lowered due to side 

effects between methylphenidate with CBT and placebo with CBT groups (OR = 4.24, 95% CI [0.46, 

39.31] and OR = 3.83, 95% CI [0.67, 21.84]).72, 76 Another RCT reported a large but not statistically 

significant difference in people who needed their treatment dosages lowered between methylphenidate 

with CBT and bupropion with CBT arms (OR = 3.31, 95% CI [0.33, 33.63]).73 Finally, 1 RCT reported 

significantly fewer people in the mixed amphetamine salts with CBT group tolerated their assigned 

treatment dose compared to those in the placebo with CBT group (OR = 0.27, 95% CI [0.09, 0.77]).74 
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Three RCTs reported no significant differences in the proportion of people who discontinued their 

medication or ended the trial due to adverse events between treatment and placebo arms (OR range = 

0.50–1.65, all non-significant).72-74 

One RCT reported more people experienced insomnia or trouble sleeping in those who received 

methylphenidate with CBT compared to placebo with CBT (OR = 3.46, 95% CI [1.05, 11.34]).76 

However, 2 other RCTs reported no significant difference in insomnia between stimulant and placebo 

groups (OR = 7.1, 95% CI [0.89, 56.56]; OR = 4.85, 95% CI [0.57, 41.22]).72, 74 

Four studies reported no significant difference in other side effects including fatigue, anxiety, 

depression or sadness, headache, irritability or agitation, gastrointestinal or digestive upset (such as 

vomiting or diarrhea), chest pain, palpitations or racing heart, changes in appetite, or other side effects 

between treatment arms. A full list of reported side effects can be found in Appendix J.   
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DISCUSSION 

We identified 7 longitudinal studies that reported on incident SUD, and diversion or misuse among 

people with ADHD prescribed stimulants. Three of these 7 studies also evaluated the risk of incident 

SUD in people prescribed stimulant medications compared to those not prescribed stimulants. In 

addition, we identified 7 studies that compared stimulants in people with co-occurring ADHD and 

SUD. Key findings include the following: 

KEY FINDINGS 

For the effect of stimulants on the incidence of SUD, misuse, and diversion in people with ADHD 

without SUD at baseline, key findings are: 

• Among people prescribed stimulants for ADHD, 5 studies found that approximately 1 in 7 adults 

(14%, 95% CI [2%, 35%]) is newly diagnosed with SUD (ie, any substance), though estimates 

varied drastically across studies (no evidence grading). There was insufficient evidence to pool 

estimates for the incidence of AUD or non-alcohol substance use disorders or stimulant use 

disorders among people prescribed stimulants for ADHD. 

• Only 1 small single group study assessed diversion or misuse of stimulants among adolescents and 

college-age adults prescribed stimulants for ADHD. Diversion was reported in 11% of people and 

misuse in 10% to 31% depending on definition (no evidence grading). 

• Among people prescribed stimulants for ADHD compared to people with ADHD who are not 

prescribed stimulants, there is no evidence of a difference in the risk of a new SUD in adulthood 

(low confidence).  

• Among people prescribed stimulants for ADHD compared to those who are not prescribed 

stimulants, there is insufficient evidence for a difference in the risk of AUD or non-alcohol 

substance use or stimulant use disorders (no conclusions). 

For the effect of stimulants on ADHD and SUD symptom and treatment outcomes in people with co-

occurring ADHD and SUD, key findings are: 

• Among people with co-occurring ADHD and SUD who are prescribed versus not prescribed 

stimulants, there is no evidence of a difference in ADHD treatment adherence, substance use, 

SUD symptom change, and abstinence (all conclusions with low confidence).  

• Among people with co-occurring ADHD and SUD who are prescribed versus not prescribed 

stimulants, there is insufficient evidence (no conclusion) to assess differences in ADHD symptom 

change, SUD treatment adherence, misuse or diversion, and depression/anxiety.  

The overall clinical implications of these findings are as follows: 

• Prescribing stimulants to people with ADHD may have no effect on the risk of subsequent SUD. 

Available studies did not identify broad evidence of harm associated with the prescription of 

stimulants for people with ADHD. There are limited data about misuse and diversion of stimulant 

medications in people with ADHD. Prescribers should consider stimulant medications or other 

treatments for ADHD after a thorough, individualized risk-benefit discussion. 
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The incidence proportion of SUD and AUD varied widely in the 7 studies of people with ADHD 

prescribed stimulants. While not an exact comparison, an estimated 17.3% (prevalence) of the US 

adult population had an SUD diagnosis in 2022,77 which is comparable to the pooled 14% SUD 

incidence proportion reported in the 7 studies identified in this report.  

Importantly, 2 comparative studies found no significant difference in incident SUD for people with 

ADHD between those who were or were not prescribed stimulants. One of these NRCS also reported a 

higher incidence of SUD in people with ADHD treated with mixed medications, which included 

combinations of stimulants and other medications, compared to those treated with no medications.67 

However, these data came from an observational study that reported whether medications were 

prescribed during the entire study period in people with other psychiatric comorbidities; therefore, it is 

possible that this group of people may represent those with other comorbidities that may have an 

increased risk of SUD. This same study reported that those who had taken methylphenidate alone had 

no significant differences in SUD outcomes compared with those who had never received medication.  

Although our review found no clear benefits of stimulant treatment on reducing the risk of SUD, most 

studies found no evidence for increased risk of SUD or AUD when compared to other ADHD 

treatment groups. Only 1 single-group study reported on longitudinal outcomes of diversion or misuse 

of ADHD medications in people without SUD at baseline. Diversion was relatively low (11%), and 

approximately 22% reported misusing their ADHD medications or using too much, and 31% reported 

using their ADHD medication with other substances, such as alcohol. Importantly, this was a small 

study of adolescents and college-age adults, so findings may not generalize to adults with ADHD. 

Diversion and non-medical use of ADHD stimulant medications have been reported amongst younger 

age groups, including college students.78 Another study reported that alcohol, illicit drugs, or another 

medication was present in approximately half of all emergency department visits for ADHD 

medications in the US in people ages 12 and older.79 Educating patients about the potential harms of 

medication misuse, including non-medical use, is important. Although many health providers agree 

that part of their responsibility is to educate patients about medications, a recent survey of family 

physicians and college health professionals found that less than 75% felt it was their responsibility to 

educate patients on the legal risks of misuse or on the effects of misuse on social lives or other 

relationships.80 

For people with comorbid ADHD and SUD at baseline, 5 RCTs reported on changes in ADHD 

symptoms between those treated with stimulants compared to placebo. Two of these studies reported 

significant improvements in ADHD symptoms for those in the treatment group compared to placebo, 

and 3 other RCTs found no significant differences between groups in terms of ADHD symptom 

change. One RCT also reported no significant difference between those treated with a stimulant 

medication compared to a non-stimulant ADHD medication. Importantly, the evidence base on the 

effects of stimulants for people ADHD and SUD needs to be interpreted in context. First, the sample 

sizes for these studies were relatively small, which may have impacted the precision of estimates. It is 

possible that several of these “non-significant” outcomes may not have reached statistical significance 

due to the small sample sizes of these studies. Second, virtually all the trials are old and use 

medications that are now less commonly prescribed, such as immediate release formulations that have 

largely been superseded by extended-release formulations and/or prodrugs.81 Newer formulations have 

both improved efficacy and reduced side effects/misuse potential that make them well suited for 

treatment of ADHD in people with SUDs due to their lower misuse potential. Third, studies utilized 

different measures for symptom change assessment. Even when studies used the same measure, such 

as the CAARS, they used the assessment differently, such as only using specific subscales. Previous 
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reviews of ADHD symptom assessments have emphasized the need for assessing a broader definition 

of symptoms, including quality of life and measures of functioning.82 The variety of assessments used 

in the included studies may not have captured the full range of potential symptom change that may 

accompany medication use. Fourth, we concluded that overall, evidence is insufficient for reduction of 

ADHD symptoms in people with co-occurring ADHD and SUD treated with stimulant medication 

compared to no stimulants. However, this conclusion does not consider the much larger evidence base 

showing efficacy of these medications in people with ADHD without SUDs. People with co-occurring 

ADHD and SUD may be more complex in terms of other factors that may impact ADHD symptoms.  

In terms of treatment adherence, 3 studies that included people with comorbid ADHD and SUD 

reported no significant difference in ADHD treatment adherence based on urine toxicology screens for 

those assigned to stimulant treatment compared to placebo. Additionally, 1 study reported no 

significant differences in treatment retention when comparing stimulant to non-stimulant medications 

among those who completed the treatment course. Relatedly, only 1 study reported lower medication 

tolerance among those taking stimulant medications compared to those taking placebo. There were no 

other significant differences in tolerance reported or treatment discontinuation due to side effects. 

Overall, there appears to be no significant differences in medication adherence in those prescribed 

stimulants with CBT compared to placebo with CBT.  

Overall, there was no evidence of a difference in ADHD treatment adherence, substance use, SUD 

symptoms, and abstinence from substances for stimulant treatment with CBT in those with comorbid 

ADHD and SUD when compared to those not receiving these medications and CBT. For SUD 

treatment adherence, 1 study reported that those in an outpatient treatment program for SUD who 

received ADHD medication within 90 days had lower attrition in the SUD treatment program. While a 

different RCT reported no difference in the number of relapse-prevention-focused CBT sessions 

attended between treatment and control groups, this same study reported greater odds of abstinence in 

those receiving stimulant treatment compared to placebo.74 Four other studies reported no difference in 

abstinence outcomes. Additionally, for substance use, other than potential increased use of cannabis 

products,72 no increased risk of substance use was reported. One RCT reported lower opiate use in 

people taking methylphenidate compared to placebo. Another study reported fewer days of <60 g 

alcohol consumption for those taking stimulants compared to placebo, but no differences in >60 g 

consumption. Two other studies examining cannabis/THC use reported mixed outcomes, with one 

reporting higher use and another reporting lower use in those taking stimulant medications versus 

placebo. No other significant differences were reported between treatment and placebo groups.  

Strengths and Limitations of the Systematic Review Process 

There are several limitations to the current review. For KQ 1, we required that outcomes include SUD 

diagnosis according to the DSM or similar criteria, not just substance use. Similarly, for KQ 2, we 

required that those included have a diagnosis of both ADHD and SUD using the DSM or similar 

criteria. By requiring inclusion of people with diagnoses of SUD, the results of this report may not be 

relevant to people with ADHD with subthreshold substance-related problems or who have not formally 

received an SUD diagnosis. Requiring a diagnosis of SUD meant that standardized criteria was used 

across studies to identify substance use. We also included ADHD and SUD definitions from several 

versions of the DSM, as well as ICD or other similar diagnostic methods, and these definitions are 

different in terms of criteria needed to fulfill these diagnoses. Therefore, it may be possible that the 

people included are not homogenous across studies in terms of their symptoms. However, restricting 

these definitions to only the DSM-5 would have limited the literature base further and may not account 
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for changes in the understanding of these diagnoses. Relating to diversion and misuse, we only 

included longitudinal studies and those with outcomes in adult populations, which would have 

excluded any published cross-sectional studies or those that focused on misuse or diversion in non-

adult populations. Additionally, during our abstract screening process, we required that abstracts 

explicitly state that they included people with ADHD and included information about stimulant use. 

These screening methods may have missed studies that were relevant to our study but were not explicit 

about these inclusion criteria in the abstract. 

Implications for VA 

Given the increasing rates of ADHD diagnoses in the Veteran population, the VA needs to provide 

guidance and education for clinicians treating ADHD. First and foremost, the evidence base related to 

these questions for VA policy and practice is remarkably thin (no study was conducted in the VA) and 

must be supplemented with additional research to increase confidence in these key areas of interest 

among a Veteran population. That said, fears that the use of stimulant medications in adults with 

ADHD can lead to a new SUD diagnosis or precipitate substance-related problems in people with co-

occurring SUD and ADHD appear not to be supported by the overall evidence. Absent more evidence 

of harm (ie, incident SUD diagnoses and/or increases in substance-related problems in people with co-

occurring SUD and ADHD), prescribers should consider stimulant and non-stimulant medications for 

the treatment of adult ADHD after a thorough, individualized risk-benefit discussion. Considerations 

about prescription medications should include ADHD symptom severity, comorbidities, as well as 

social supports and provider consultation. Further, given the advances in these medications, prescribers 

should also consider newer formulations that may provide symptom benefit and simultaneously offer 

lower misuse potential.83 Though evidence was minimal, given the risk for diversion or misuse of these 

medications, prescriptions should include broad education about the risks of diversion and/or misuse of 

these medications and may benefit from strategies used in opiate use disorder treatment to reduce these 

risks (eg, ongoing toxicology screens and/or use of bottle recall/pill counts).  

FUTURE RESEARCH 

This review highlights the limited data on the relationship between psychostimulant treatment for 

ADHD and SUD outcomes in adulthood. Additional longitudinal studies are needed to examine the 

long-term outcomes of stimulant exposure as it relates to substance use. Moreover, these studies need 

to explore not only exposure to stimulants, but timing and dose of stimulant exposure as well. While 

the scope of the current review did not include specific examination of age at first prescription or 

duration of stimulant exposure, these may be important factors related to SUD outcomes. For instance, 

lack of treatment throughout childhood and adolescence may lead to academic and social impairments, 

and these problem behaviors may be well engrained before ADHD treatment has a chance to improve 

occupational or social functioning.84, 85 We also identified only 1 longitudinal study that reported on 

diversion or misuse outcomes in adulthood. Additional longitudinal studies are needed to understand 

misuse and diversion outcomes, as well as risk factors for these within patient groups prescribed 

psychostimulant medications.  

To effectively answer the question of whether ADHD stimulant medication use may impact incidence 

of SUD, predictive modeling studies may be needed to help identify which people may be at increased 

risk for SUD outcomes. Further, studies included for KQ 2 of this review largely focused on people 

with cooccurring ADHD and stimulant use disorders, small sample sizes, and old formulations of 

stimulants. There is a need for sufficiently powered randomized trials of people with ADHD and SUD 

and modern formulations of stimulants, such as long-acting compounds. In addition, research on 
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people with other substance use disorders, especially those frequently comorbid with ADHD (eg, 

alcohol, cannabis, benzodiazepine, and opioid use disorders) is needed. More research is needed to 

prepare VA providers not just for people diagnosed with ADHD as adults, but also for the growing 

population of people diagnosed in early childhood that have always depended on ADHD treatment as 

part of their standard health care. Finally, studies generally conducted follow-up over a long period of 

time (in 4 of 5 studies follow-up was >10 years) and there were limited data on short-term outcomes, 

such as those that may occur in the immediate months following stimulant initiation. 

CONCLUSIONS 

Among people prescribed stimulants for ADHD, approximately 1 in 7 is newly diagnosed with SUD. 

However, the overall evidence does not indicate that stimulant medication treatment for ADHD 

increases the risk of SUD diagnoses. There are sparse longitudinal data on new onset AUD, or non-

alcohol substance use disorders. Little is known about the risk of diversion or misuse among people 

prescribed stimulants for ADHD.  

For people with co-occurring ADHD and SUD, there is no evidence of a difference in ADHD 

treatment adherence, substance use, SUD symptom change, or abstinence from SUD between those 

treated with stimulants and those receiving other forms of care. For the same comparison, there is 

insufficient evidence to assess ADHD symptom change, SUD treatment adherence, and medication 

misuse or diversion.  

Longitudinal data or predictive modeling studies are needed to fill the evidence gap on ADHD 

medication diversion or misuse among people prescribed stimulants for ADHD. New comparative 

evidence is needed to assess the effects of stimulants on SUD treatment adherence, and medication 

misuse or diversion among people with co-occurring ADHD and SUD. Future studies should use a 

standardized set of measures to evaluate ADHD and SUD-related symptoms.   
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APPENDIX A. SEARCH STRATEGIES 

Search   Search Statement Results 

PubMed 

 

 

1  "Attention Deficit Disorder with Hyperactivity"[Mesh] OR "attention 
deficit hyperactivity disorder"[tiab] OR "ADHD"[tiab] OR "attention 
deficit disorder"[tiab] OR "ADDH" [tiab] OR "attention disorder" [tiab] 
OR "hyperactive disorder" [tiab] 

49,561 

2  "Attention Deficit Disorder with Hyperactivity/drug therapy"[Majr] OR 
"Central Nervous System Stimulants"[MeSH] OR 
"Methylphenidate"[MeSH] OR Dexmethylphenidate[MeSH] OR 
"Dextroamphetamine"[MeSH] OR "Adderall"[Supplementary Concept] 
OR "lisdexamfetamine dimesylate"[Supplementary Concept] OR 
"Amphetamine"[MeSH] OR "Central Nervous System Stimulants" 
[Pharmacological Action] OR "Central Nervous System 
Stimulants"[tiab] OR "psychostimulant"[tiab] OR 
"Methylphenidate"[tiab] OR "Methylphenidate Hydrochloride"[tiab] OR 
"Aptensio"[tiab] OR "Concerta"[tiab] OR "Ritalin"[tiab] OR "Ritalin 
LA"[tiab] OR "Medikinet"[tiab] OR "Equasym"[tiab] OR "Quillivant"[tiab] 
OR "Metadate"[tiab] OR "Daytrana"[tiab] OR Dexmethylphenidate OR 
"Dexmethylphenidate Hydrochloride"[tiab] OR "Focalin"[tiab] OR 
"Dextroamphetamine"[tiab] OR "Dexedrine"[tiab] OR Dextrostat OR 
"ProCentra"[tiab] OR "Zenzedi"[tiab] OR "mixed amphetamine 
salts"[tiab] OR "Adderall" [tiab] OR "lisdexamfetamine"[tiab] OR 
"lisdexamfetamine dimesylate"[tiab] OR "Vyvanse"[tiab] OR 
"Venvanse"[tiab] OR "Elvanse"[tiab] OR "Tyvense"[tiab] OR 
"Dyanavel"[tiab] OR "Evekeo"[tiab] OR "ADHD medications"[tiab] OR 
"Adzenys"[tiab] OR "Amfetamine"[tiab] OR "Amphetamine"[tiab] OR 
"amphetamine aspartate"[tiab] OR "Amphetamines"[tiab] OR 
"Aptensio"[tiab] OR "Biphentin"[tiab] OR "Central Nervous System 
Stimulants"[tiab] OR "Concerta"[tiab] OR "dexamfetamine"[tiab] OR 
"dexamphetamine"[tiab] OR "Dexedrine"[tiab] OR 
"Dexmethylphenidate"[tiab] OR "dextroamfetamine"[tiab] OR 
"Dextroamphetamine"[tiab] OR "Dyanavel"[tiab] OR "Equasym"[tiab] 
OR "Evekeo"[tiab] OR "Focalin"[tiab] OR "lisdexamfetamine"[tiab] OR 
"lisdexamphetamine"[tiab] OR "Medikinet"[tiab] OR "Metadate"[tiab] 
OR "Methamphetamine"[tiab] OR "methylfenidate"[tiab] OR 
"Methylin"[tiab] OR "methylphenidate"[tiab] OR "ProCentra"[tiab] OR 
"QuilliChew"[tiab] OR "Quillivant"[tiab] OR "Ritalin"[tiab] OR 
"Stimulant"[tiab] OR "Vyvanse"[tiab] OR "Zenzedi"[tiab] 

139,188 

3  "Substance-Related Disorders"[Mesh] OR "Drug abuse" OR "drug 
misuse" OR "drug dependence" OR "drug addiction" OR "substance 
use disorder" OR "substance abuse" OR "substance misuse" OR 
"substance dependence" OR "substance addiction" OR "prescription 
abuse" OR "Alcoholism"[Mesh] OR "cannabis use disorder" OR 
"alcohol use disorder" OR "stimulant use disorder" OR "hallucinogen 
use disorder" OR "opioid use disorder" OR "inhalant use disorder" OR 
"diversion"[tiab] OR "illicit drug use"[tiab] OR "illegal drug use"[tiab] 
OR "problem substance use"[tiab] OR "problematic substance 
use"[tiab] OR "risky substance use"[tiab] OR "substance use 
consequences"[tiab] or ((Alcohol OR "Alcoholic Beverages"[Mesh] OR 
cannabis OR Marijuana OR "Cannabis"[Mesh] OR "Marijuana 
Abuse"[Mesh] OR "Marijuana Smoking"[Mesh] OR opioids OR 
"Narcotics"[Mesh] OR "Analgesics, Opioid"[Mesh] OR kratom OR 
hallucinogens OR "Psychotropic Drugs"[Mesh] OR inhalants OR 
toluene OR stimulants OR "Central Nervous System 
Stimulants"[Mesh] OR "Amphetamines"[Mesh] OR Sedatives OR 
"Hypnotics and Sedatives"[Mesh] OR Benzodiazepines OR 
"Benzodiazepines"[Mesh] OR Anthramycin OR Bromazepam OR 
Clonazepam OR Devazepide OR Diazepam OR Flumazenil OR 
Flunitrazepam OR Flurazepam OR Fentanyl OR Alprazolam OR 
Clonidine OR Hashish Clonidine OR Lorazepam OR Nitrazepam OR 

778,690 
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Oxazepam OR Pirenzepine OR Prazepam OR Temazepam OR 
Chlordiazepoxide OR Clorazepate Dipotassium OR Estazolam OR 
Medazepam OR Midazolam OR Triazolam OR opioid* OR opiate* OR 
Heroin OR opium OR "Morphine Derivatives"[Mesh] OR Codeine OR 
Hydrocodone OR Oxycodone OR Dihydromorphine OR 
Ethylmorphine OR Heroin OR Hydromorphone OR Morphine OR 
Oxymorphone OR Thebaine OR Cocaine OR "Cocaine"[Mesh] OR 
Methamphetamine* OR "Methamphetamine"[Mesh] OR 
Benzphetamine OR anabolic steroids OR "Testosterone 
Congeners"[Mesh] OR antihistamines OR nitrous oxide OR betel nut 
OR kava OR Ecstasy OR phenylalkylamines OR mescaline OR 2,5-
dimethoxy-4-methylamphetamine OR MDMA OR 3,4-
methylenedioxymethamphetamine OR indoleamine* OR psilocybin 
OR psilocin OR dimethyltryptamine OR ergoline* OR lysergic acid 
diethylamide OR "morning glory seeds" OR "Salvia divinorum" OR 
jimsonweed OR anxiolytic OR benzodiazepine* OR zolpidem OR 
zaleplon OR carbamate* OR glutethimide OR meprobamate OR 
barbiturate* OR secobarbital OR barbiturate* OR glutethimide OR 
methaqualone OR amphetamine OR dextroamphetamine OR 
methamphetamine OR gabapentin OR baclofen OR diacetylmorphine 
OR kratom OR polydrug OR "poly-drug" OR polysubstance OR "poly-
substance" OR "injection drug") AND (addict* OR abus* OR misus* 
OR disorder* OR mis-use OR dependen*)) 

4  ((#1) AND (#2)) AND (#3) 9,423 

5  (#4) AND (1994:2024[pdat]) 8,573 

6  (#5) NOT (child[MH] NOT adult[MH]) 4,877 

7  (#6) NOT ("address"[pt] OR "autobiography"[pt] OR "bibliography"[pt] 
OR "biography"[pt] OR "case reports"[pt] OR "comment"[pt] OR 
"congress"[pt] OR "dictionary"[pt] OR "directory"[pt] OR "festschrift"[pt] 
OR "government publication"[pt] OR "historical article"[pt] OR 
"interview"[pt] OR "lecture"[pt] OR "legal case"[pt] OR "legislation"[pt] 
OR "news"[pt] OR "newspaper article"[pt] OR "patient education 
handout"[pt] OR "periodical index"[pt] OR "comment"[ti] OR 
"Editorial"[Publication Type] OR "ephemera"[pt] OR "in vitro 
techniques"[mh] OR "introductory journal article"[pt] OR 
("Animals"[Mesh] NOT "Humans"[Mesh]) OR rats[tw] OR rat[tw] OR 
cow[tw] OR cows[tw] OR chicken*[tw] OR horse[tw] OR horses[tw] OR 
mice[tw] OR mouse[tw] OR bovine[tw] OR sheep[tw] OR ovine[tw] OR 
murinae[tw] OR cats[tw] OR cat[tw] OR dog[tw] OR dogs[tw] OR 
rodent[tw]) 

3,255 

8  (#6) NOT ("address"[pt] OR "autobiography"[pt] OR "bibliography"[pt] 
OR "biography"[pt] OR "case reports"[pt] OR "comment"[pt] OR 
"congress"[pt] OR "dictionary"[pt] OR "directory"[pt] OR "festschrift"[pt] 
OR "government publication"[pt] OR "historical article"[pt] OR 
"interview"[pt] OR "lecture"[pt] OR "legal case"[pt] OR "legislation"[pt] 
OR "news"[pt] OR "newspaper article"[pt] OR "patient education 
handout"[pt] OR "periodical index"[pt] OR "comment"[ti] OR 
"Editorial"[Publication Type] OR "ephemera"[pt] OR "in vitro 
techniques"[mh] OR "introductory journal article"[pt] OR 
("Animals"[Mesh] NOT "Humans"[Mesh]) OR rats[tw] OR rat[tw] OR 
cow[tw] OR cows[tw] OR chicken*[tw] OR horse[tw] OR horses[tw] OR 
mice[tw] OR mouse[tw] OR bovine[tw] OR sheep[tw] OR ovine[tw] OR 
murinae[tw] OR cats[tw] OR cat[tw] OR dog[tw] OR dogs[tw] OR 
rodent[tw])  

Limits: Humans 

2,813 

9  (#6) NOT ("address"[pt] OR "autobiography"[pt] OR "bibliography"[pt] 
OR "biography"[pt] OR "case reports"[pt] OR "comment"[pt] OR 
"congress"[pt] OR "dictionary"[pt] OR "directory"[pt] OR "festschrift"[pt] 
OR "government publication"[pt] OR "historical article"[pt] OR 
"interview"[pt] OR "lecture"[pt] OR "legal case"[pt] OR "legislation"[pt] 
OR "news"[pt] OR "newspaper article"[pt] OR "patient education 

2,656 
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handout"[pt] OR "periodical index"[pt] OR "comment"[ti] OR 
"Editorial"[Publication Type] OR "ephemera"[pt] OR "in vitro 
techniques"[mh] OR "introductory journal article"[pt] OR 
("Animals"[Mesh] NOT "Humans"[Mesh]) OR rats[tw] OR rat[tw] OR 
cow[tw] OR cows[tw] OR chicken*[tw] OR horse[tw] OR horses[tw] OR 
mice[tw] OR mouse[tw] OR bovine[tw] OR sheep[tw] OR ovine[tw] OR 
murinae[tw] OR cats[tw] OR cat[tw] OR dog[tw] OR dogs[tw] OR 
rodent[tw]) 

Limits: Humans, English 

EMBASE 

 

 

1  ("Attention Deficit Disorder with Hyperactivity" or "attention deficit 
hyperactivity disorder" or "ADHD" or "attention deficit disorder" or 
"ADDH" or "attention disorder" or "hyperactive disorder").mp. 
[mp=title, abstract, heading word, drug trade name, original title, 
device manufacturer, drug manufacturer, device trade name, keyword 
heading word, floating subheading word, candidate term word] 

86674 

2  ("Attention Deficit Disorder with Hyperactivity/drug therapy" or "Central 
Nervous System Stimulants" or "Methylphenidate" or 
"Dexmethylphenidate" or "Dextroamphetamine" or "Adderall" or 
"lisdexamfetamine dimesylate" or "Amphetamine" or 
"psychostimulant" or "Methylphenidate" or "Methylphenidate 
Hydrochloride" or "Aptensio" or "Concerta" or "Ritalin" or "Ritalin LA" 
or "Medikinet" or "Equasym" or "Quillivant" or "Metadate" or 
"Daytrana" or "Focalin" or "Dexedrine" or "Dextrostat" or "ProCentra" 
or "Zenzedi" or "mixed amphetamine salts" or "lisdexamfetamine" or 
"Vyvanse" or "Venvanse" or "Elvanse" or "Tyvense" or "Dyanavel" or 
"Evekeo" or "ADHD medications" or "Adzenys" or "Amfetamine" or 
"amfetamine aspartate" or "amphetamine aspartate" or 
"Amphetamines" or "Apo-methylphenidate" or "Apo-MPH" or "Attenta" 
or "Biphentin" or "dexamfetamine" or "dexamphetamine" or 
"Dexmethylphenidate" or "dextroamfetamine" or "lisdexamphetamine" 
or "Methamphetamine" or "methylfenidate" or "Methylin" or 
"QuilliChew" or "Stimulant").mp. [mp=title, abstract, heading word, 
drug trade name, original title, device manufacturer, drug 
manufacturer, device trade name, keyword heading word, floating 
subheading word, candidate term word] 

125585 

3  ("Substance-Related Disorders" or "Drug abuse" or "drug misuse" or 
"drug dependence" or "drug addiction" or "substance use disorder" or 
"substance abuse" or "substance misuse" or "substance dependence" 
or "substance addiction" or "prescription abuse" or "Alcoholism" or 
"cannabis use disorder" or "alcohol use disorder" or "stimulant use 
disorder" or "hallucinogen use disorder" or "opioid use disorder" or 
"inhalant use disorder" or "diversion" or "illicit drug use" or "illegal drug 
use" or "problem substance use" or "problematic substance use" or 
"risky substance use" or "substance use consequences" or ((Alcohol 
or "Alcoholic Beverages" or cannabis or Marijuana or "Cannabis" or 
"Marijuana Abuse" or "Marijuana Smoking" or opioids or "Narcotics" or 
"Analgesics, Opioid" or kratom or hallucinogens or "Psychotropic 
Drugs" or inhalants or toluene or stimulants or "Central Nervous 
System Stimulants" or "Amphetamines" or Sedatives or "Hypnotics 
and Sedatives" or Benzodiazepines or "Benzodiazepines" or 
Anthramycin or Bromazepam or Clonazepam or Devazepide or 
Diazepam or Flumazenil or Flunitrazepam or Flurazepam or Fentanyl 
or Alprazolam or Clonidine or Hashish Clonidine or Lorazepam or 
Nitrazepam or Oxazepam or Pirenzepine or Prazepam or Temazepam 
or Chlordiazepoxide or Clorazepate Dipotassium or Estazolam or 
Medazepam or Midazolam or Triazolam or opioid* or opiate* or Heroin 
or opium or "Morphine Derivatives" or Codeine or Hydrocodone or 
Oxycodone or Dihydromorphine or Ethylmorphine or Heroin or 
Hydromorphone or Morphine or Oxymorphone or Thebaine or 
Cocaine or "Cocaine" or Methamphetamine* or "Methamphetamine" 
or Benzphetamine or anabolic steroids or "Testosterone Congeners" 
or antihistamines or nitrous oxide or betel nut or kava or Ecstasy or 

758206 
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phenylalkylamines or mescaline or 2,5-dimethoxy-4-
methylamphetamine or MDMA or 3,4-
methylenedioxymethamphetamine or indoleamine* or psilocybin or 
psilocin or dimethyltryptamine or ergoline* or lysergic acid 
diethylamide or "morning glory seeds" or "Salvia divinorum" or 
jimsonweed or anxiolytic or benzodiazepine* or zolpidem or zaleplon 
or carbamate* or glutethimide or meprobamate or barbiturate* or 
secobarbital or barbiturate* or glutethimide or methaqualone or 
amphetamine or dextroamphetamine or methamphetamine or 
gabapentin or baclofen or diacetylmorphine or kratom or polydrug or 
"poly-drug" or polysubstance or "poly-substance" or "injection drug") 
and (addict* or abus* or misus* or disorder* or mis-use or 
dependen*))).mp. [mp=title, abstract, heading word, drug trade name, 
original title, device manufacturer, drug manufacturer, device trade 
name, keyword heading word, floating subheading word, candidate 
term word] 

4  1 and 2 and 3 9371 

5  child/ 2135811 

6  adult/ 9406839 

7  5 not 6 1451340 

8  4 not 7 7228 

9  limit 8 to (human and yr="1994 -Current" and (article or article in 
press) and "humans only (removes records about animals)") 

2850 

10  limit 9 to english language 2729 

11  limit 10 to english language 2729 

PsycINFO 1  MA ( "Attention Deficit Disorder with Hyperactivity" or "attention deficit 
hyperactivity disorder" or "ADHD" or "attention deficit disorder" or 
"ADDH" or "attention disorder" or "hyperactive disorder" ) OR TI ( 
"Attention Deficit Disorder with Hyperactivity" or "attention deficit 
hyperactivity disorder" or "ADHD" or "attention deficit disorder" or 
"ADDH" or "attention disorder" or "hyperactive disorder" ) OR AB ( 
"Attention Deficit Disorder with Hyperactivity" or "attention deficit 
hyperactivity disorder" or "ADHD" or "attention deficit disorder" or 
"ADDH" or "attention disorder" or "hyperactive disorder" ) 

41656 

2  MA ( "Attention Deficit Disorder with Hyperactivity/drug therapy" or 
"Central Nervous System Stimulants" or "Methylphenidate" or 
"Dexmethylphenidate" or "Dextroamphetamine" or "Adderall" or 
"lisdexamfetamine dimesylate" or "Amphetamine" or 
"psychostimulant" or "Methylphenidate" or "Methylphenidate 
Hydrochloride" or "Aptensio" or "Concerta" or "Ritalin" or "Ritalin LA" 
or "Medikinet" or "Equasym" or "Quillivant" or "Metadate" or 
"Daytrana" or "Focalin" or "Dexedrine" or "Dextrostat" or "ProCentra" 
or "Zenzedi" or "mixed amphetamine salts" or "lisdexamfetamine" or 
"Vyvanse" or "Venvanse" or "Elvanse" or "Tyvense" or "Dyanavel" or 
"Evekeo" or "ADHD medications" or "Adzenys" or "Amfetamine" or 
"amfetamine aspartate" or "amphetamine aspartate" or 
"Amphetamines" or "Apo-methylphenidate" or "Apo-MPH" or "Attenta" 
or "Biphentin" or "dexamfetamine" or "dexamphetamine" or 
"Dexmethylphenidate" or "dextroamfetamine" or "lisdexamphetamine" 
or "Methamphetamine" or "methylfenidate" or "Methylin" or 
"QuilliChew" or "Stimulant" ) OR TI ( "Attention Deficit Disorder with 
Hyperactivity/drug therapy" or "Central Nervous System Stimulants" or 
"Methylphenidate" or "Dexmethylphenidate" or "Dextroamphetamine" 
or "Adderall" or "lisdexamfetamine dimesylate" or "Amphetamine" or 
"psychostimulant" or "Methylphenidate" or "Methylphenidate 
Hydrochloride" or "Aptensio" or "Concerta" or "Ritalin" or "Ritalin LA" 
or "Medikinet" or "Equasym" or "Quillivant" or "Metadate" or 
"Daytrana" or "Focalin" or "Dexedrine" or "Dextrostat" or "ProCentra" 

34708 
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or "Zenzedi" or "mixed amphetamine salts" or "lisdexamfetamine" or 
"Vyvanse" or "Venvanse" or "Elvanse" or "Tyvense" or "Dyanavel" or 
"Evekeo" or "ADHD medications" or "Adzenys" or "Amfetamine" or 
"amfetamine aspartate" or "amphetamine aspartate" or 
"Amphetamines" or "Apo-methylphenidate" or "Apo-MPH" or "Attenta" 
or "Biphentin" or "dexamfetamine" or "dexamphetamine" or 
"Dexmethylphenidate" or "dextroamfetamine" or "lisdexamphetamine" 
or "Methamphetamine" or "methylfenidate" or "Methylin" or 
"QuilliChew" or "Stimulant" ) OR AB ( "Attention Deficit Disorder with 
Hyperactivity/drug therapy" or "Central Nervous System Stimulants" or 
"Methylphenidate" or "Dexmethylphenidate" or "Dextroamphetamine" 
or "Adderall" or "lisdexamfetamine dimesylate" or "Amphetamine" or 
"psychostimulant" or "Methylphenidate" or "Methylphenidate 
Hydrochloride" or "Aptensio" or "Concerta" or "Ritalin" or "Ritalin LA" 
or "Medikinet" or "Equasym" or "Quillivant" or "Metadate" or 
"Daytrana" or "Focalin" or "Dexedrine" or "Dextrostat" or "ProCentra" 
or "Zenzedi" or "mixed amphetamine salts" or "lisdexamfetamine" or 
"Vyvanse" or "Venvanse" or "Elvanse" or "Tyvense" or "Dyanavel" or 
"Evekeo" or "ADHD medications" or "Adzenys" or "Amfetamine" or 
"amfetamine aspartate" or "amphetamine aspartate" or 
"Amphetamines" or "Apo-methylphenidate" or "Apo-MPH" or "Attenta" 
or "Biphentin" or "dexamfetamine" or "dexamphetamine" or 
"Dexmethylphenidate" or "dextroamfetamine" or "lisdexamphetamine" 
or "Methamphetamine" or "methylfenidate" or "Methylin" or 
"QuilliChew" or "Stimulant" ) 

3  MA ( "Substance-Related Disorders" or "Drug abuse" or "drug misuse" 
or "drug dependence" or "drug addiction" or "substance use disorder" 
or "substance abuse" or "substance misuse" or "substance 
dependence" or "substance addiction" or "prescription abuse" or 
"Alcoholism" or "cannabis use disorder" or "alcohol use disorder" or 
"stimulant use disorder" or "hallucinogen use disorder" or "opioid use 
disorder" or "inhalant use disorder" or "diversion" or "illicit drug use" or 
"illegal drug use" or "problem substance use" or "problematic 
substance use" or "risky substance use" or "substance use 
consequences" or ((Alcohol or "Alcoholic Beverages" or cannabis or 
Marijuana or "Cannabis" or "Marijuana Abuse" or "Marijuana 
Smoking" or opioids or "Narcotics" or "Analgesics, Opioid" or kratom 
or hallucinogens or "Psychotropic Drugs" or inhalants or toluene or 
stimulants or "Central Nervous System Stimulants" or 
"Amphetamines" or Sedatives or "Hypnotics and Sedatives" or 
Benzodiazepines or "Benzodiazepines" or Anthramycin or 
Bromazepam or Clonazepam or Devazepide or Diazepam or 
Flumazenil or Flunitrazepam or Flurazepam or Fentanyl or Alprazolam 
or Clonidine or Hashish Clonidine or Lorazepam or Nitrazepam or 
Oxazepam or Pirenzepine or Prazepam or Temazepam or 
Chlordiazepoxide or Clorazepate Dipotassium or Estazolam or 
Medazepam or Midazolam or Triazolam or opioid* or opiate* or Heroin 
or opium or "Morphine Derivatives" or Codeine or Hydrocodone or 
Oxycodone or Dihydromorphine or Ethylmorphine or Heroin or 
Hydromorphone or Morphine or Oxymorphone or Thebaine or 
Cocaine or "Cocaine" or Methamphetamine* or "Methamphetamine" 
or Benzphetamine or anabolic steroids or "Testosterone Congeners" 
or antihistamines or nitrous oxide or betel nut or kava or Ecstasy or 
phenylalkylamines or mescaline or 2,5-dimethoxy-4-
methylamphetamine or MDMA or 3,4-
methylenedioxymethamphetamine or indoleamine* or psilocybin or 
psilocin or dimethyltryptamine or ergoline* or lysergic acid 
diethylamide or "morning glory seeds" or "Salvia divinorum" or 
jimsonweed or anxiolytic or benzodiazepine* or zolpidem or zaleplon 
or carbamate* or glutethimide or meprobamate or barbiturate* or 
secobarbital or barbiturate* or glutethimide or methaqualone or 
amphetamine or dextroamphetamine or methamphetamine or 
gabapentin or baclofen or diacetylmorphine or kratom or polydrug or 

226471 
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"poly-drug" or polysubstance or "poly-substance" or "injection drug") 
and (addict* or abus* or misus* or disorder* or mis-use or dependen*)) 
) OR TI ( "Substance-Related Disorders" or "Drug abuse" or "drug 
misuse" or "drug dependence" or "drug addiction" or "substance use 
disorder" or "substance abuse" or "substance misuse" or "substance 
dependence" or "substance addiction" or "prescription abuse" or 
"Alcoholism" or "cannabis use disorder" or "alcohol use disorder" or 
"stimulant use disorder" or "hallucinogen use disorder" or "opioid use 
disorder" or "inhalant use disorder" or "diversion" or "illicit drug use" or 
"illegal drug use" or "problem substance use" or "problematic 
substance use" or "risky substance use" or "substance use 
consequences" or ((Alcohol or "Alcoholic Beverages" or cannabis or 
Marijuana or "Cannabis" or "Marijuana Abuse" or "Marijuana 
Smoking" or opioids or "Narcotics" or "Analgesics, Opioid" or kratom 
or hallucinogens or "Psychotropic Drugs" or inhalants or toluene or 
stimulants or "Central Nervous System Stimulants" or 
"Amphetamines" or Sedatives or "Hypnotics and Sedatives" or 
Benzodiazepines or "Benzodiazepines" or Anthramycin or 
Bromazepam or Clonazepam or Devazepide or Diazepam or 
Flumazenil or Flunitrazepam or Flurazepam or Fentanyl or Alprazolam 
or Clonidine or Hashish Clonidine or Lorazepam or Nitrazepam or 
Oxazepam or Pirenzepine or Prazepam or Temazepam or 
Chlordiazepoxide or Clorazepate Dipotassium or Estazolam or 
Medazepam or Midazolam or Triazolam or opioid* or opiate* or Heroin 
or opium or "Morphine Derivatives" or Codeine or Hydrocodone or 
Oxycodone or Dihydromorphine or Ethylmorphine or Heroin or 
Hydromorphone or Morphine or Oxymorphone or Thebaine or 
Cocaine or "Cocaine" or Methamphetamine* or "Methamphetamine" 
or Benzphetamine or anabolic steroids or "Testosterone Congeners" 
or antihistamines or nitrous oxide or betel nut or kava or Ecstasy or 
phenylalkylamines or mescaline or 2,5-dimethoxy-4-
methylamphetamine or MDMA or 3,4-
methylenedioxymethamphetamine or indoleamine* or psilocybin or 
psilocin or dimethyltryptamine or ergoline* or lysergic acid 
diethylamide or "morning glory seeds" or "Salvia divinorum" or 
jimsonweed or anxiolytic or benzodiazepine* or zolpidem or zaleplon 
or carbamate* or glutethimide or meprobamate or barbiturate* or 
secobarbital or barbiturate* or glutethimide or methaqualone or 
amphetamine or dextroamphetamine or methamphetamine or 
gabapentin or baclofen or diacetylmorphine or kratom or polydrug or 
"poly-drug" or polysubstance or "poly-substance" or "injection drug") 
and (addict* or abus* or misus* or disorder* or mis-use or dependen*)) 
) OR AB ( "Substance-Related Disorders" or "Drug abuse" or "drug 
misuse" or "drug dependence" or "drug addiction" or "substance use 
disorder" or "substance abuse" or "substance misuse" or "substance 
dependence" or "substance addiction" or "prescription abuse" or 
"Alcoholism" or "cannabis use disorder" or "alcohol use disorder" or 
"stimulant use disorder" or "hallucinogen use disorder" or "opioid use 
disorder" or "inhalant use disorder" or "diversion" or "illicit drug use" or 
"illegal drug use" or "problem substance use" or "problematic 
substance use" or "risky substance use" or "substance use 
consequences" or ((Alcohol or "Alcoholic Beverages" or cannabis or 
Marijuana or "Cannabis" or "Marijuana Abuse" or "Marijuana 
Smoking" or opioids or "Narcotics" or "Analgesics, Opioid" or kratom 
or hallucinogens or "Psychotropic Drugs" or inhalants or toluene or 
stimulants or "Central Nervous System Stimulants" or 
"Amphetamines" or Sedatives or "Hypnotics and Sedatives" or 
Benzodiazepines or "Benzodiazepines" or Anthramycin or 
Bromazepam or Clonazepam or Devazepide or Diazepam or 
Flumazenil or Flunitrazepam or Flurazepam or Fentanyl or Alprazolam 
or Clonidine or Hashish Clonidine or Lorazepam or Nitrazepam or 
Oxazepam or Pirenzepine or Prazepam or Temazepam or 
Chlordiazepoxide or Clorazepate Dipotassium or Estazolam or 
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Medazepam or Midazolam or Triazolam or opioid* or opiate* or Heroin 
or opium or "Morphine Derivatives" or Codeine or Hydrocodone or 
Oxycodone or Dihydromorphine or Ethylmorphine or Heroin or 
Hydromorphone or Morphine or Oxymorphone or Thebaine or 
Cocaine or "Cocaine" or Methamphetamine* or "Methamphetamine" 
or Benzphetamine or anabolic steroids or "Testosterone Congeners" 
or antihistamines or nitrous oxide or betel nut or kava or Ecstasy or 
phenylalkylamines or mescaline or 2,5-dimethoxy-4-
methylamphetamine or MDMA or 3,4-
methylenedioxymethamphetamine or indoleamine* or psilocybin or 
psilocin or dimethyltryptamine or ergoline* or lysergic acid 
diethylamide or "morning glory seeds" or "Salvia divinorum" or 
jimsonweed or anxiolytic or benzodiazepine* or zolpidem or zaleplon 
or carbamate* or glutethimide or meprobamate or barbiturate* or 
secobarbital or barbiturate* or glutethimide or methaqualone or 
amphetamine or dextroamphetamine or methamphetamine or 
gabapentin or baclofen or diacetylmorphine or kratom or polydrug or 
"poly-drug" or polysubstance or "poly-substance" or "injection drug") 
and (addict* or abus* or misus* or disorder* or mis-use or dependen*)) 
) 

4  s1 AND s2 AND s3 4608 

5  s4 NOT ( childhood[AG] NOT adulthood[AG] ) 4608 

6  s5 (Limiters - Methodology: BRAIN IMAGING, CLINICAL TRIAL, 
EMPIRICAL STUDY, -Experimental Replication, -Followup Study, -
Longitudinal Study, ---Prospective Study, ---Retrospective Study, 
FIELD STUDY, -Systematic Review, META ANALYSIS, 
METASYNTHESIS, QUANTITATIVE STUDY, TREATMENT 
OUTCOME, TWIN STUDY) 

3062 

7  s6 (Limiters - Publication Year: 1994-2024; Peer Reviewed; 
Publication Type: Peer Reviewed Journal; Population Group: Human; 
Document Type: Journal Article) 

2353 

8  s7 (Limiters - English language) 2302 

Cochrane Library  1 Attention Deficit Disorder with Hyperactivity or "attention deficit 
hyperactivity disorder" or "ADHD" or "attention deficit disorder" 
or "ADDH" or "attention disorder" or "hyperactive disorder" 

7648 

2 Attention Deficit Disorder with Hyperactivity drug therapy or 
"Central Nervous System Stimulants" or "Methylphenidate" or 
"Dexmethylphenidate" or "Dextroamphetamine" or "Adderall" or 
"lisdexamfetamine dimesylate" or "Amphetamine" or 
"psychostimulant" or "Methylphenidate" or "Methylphenidate 
Hydrochloride" or "Aptensio" or "Concerta" or "Ritalin" or 
"Ritalin LA" or "Medikinet" or "Equasym" or "Quillivant" or 
"Metadate" or "Daytrana" or "Focalin" or "Dexedrine" or 
"Dextrostat" or "ProCentra" or "Zenzedi" or "mixed 
amphetamine salts" or "lisdexamfetamine" or "Vyvanse" or 
"Venvanse" or "Elvanse" or "Tyvense" or "Dyanavel" or 
"Evekeo" or "ADHD medications" or "Adzenys" or 
"Amfetamine" or "amfetamine aspartate" or "amphetamine 
aspartate" or "Amphetamines" or "Apo-methylphenidate" or 
"Apo-MPH" or "Attenta" or "Biphentin" or "dexamfetamine" or 
"dexamphetamine" or "Dexmethylphenidate" or 
"dextroamfetamine" or "lisdexamphetamine" or 
"Methamphetamine" or "methylfenidate" or "Methylin" or 
"QuilliChew" or "Stimulant" 

10547 

3 Substance-Related Disorders or "Drug abuse" or "drug misuse" 
or "drug dependence" or "drug addiction" or "substance use 
disorder" or "substance abuse" or "substance misuse" or 

128415 
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"substance dependence" or "substance addiction" or 
"prescription abuse" or "Alcoholism" or "cannabis use disorder" 
or "alcohol use disorder" or "stimulant use disorder" or 
"hallucinogen use disorder" or "opioid use disorder" or "inhalant 
use disorder" or "diversion" or "illicit drug use" or "illegal drug 
use" or "problem substance use" or "problematic substance 
use" or "risky substance use" or "substance use 
consequences" or addict* or abus* or misus* or mis-use or 
dependen* 

 4 #1 AND #2 AND #3 569 

CT.gov 1 (Attention Deficit Disorder with Hyperactivity OR "attention deficit 
hyperactivity disorder" OR "ADHD" OR "attention deficit disorder" OR 
"ADDH" OR "attention disorder" OR "hyperactive disorder") AND 
("Central Nervous System Stimulants" OR "Methylphenidate" OR 
"Dexmethylphenidate" OR "Dextroamphetamine" OR "Adderall" OR 
"lisdexamfetamine dimesylate" OR "Amphetamine" OR 
"psychostimulant" OR "Methylphenidate" OR "Methylphenidate 
Hydrochloride" OR "Aptensio" OR "Concerta" OR "Ritalin" OR "Ritalin 
LA" OR "Medikinet" OR "Equasym" OR "Quillivant" OR "Metadate" 
OR "Daytrana" OR "Focalin" OR "Dexedrine" OR "Dextrostat" OR 
"ProCentra" OR "Zenzedi" OR "mixed amphetamine salts" OR 
"lisdexamfetamine" OR "Vyvanse" OR "Venvanse" OR "Elvanse" OR 
"Tyvense" OR "Dyanavel" OR "Evekeo" OR "ADHD medications" OR 
"Adzenys" OR "Amfetamine" OR "amfetamine aspartate" OR 
"amphetamine aspartate" OR "Amphetamines" OR "Apo-
methylphenidate" OR "Apo-MPH" OR "Attenta" OR "Biphentin" OR 
"dexamfetamine" OR "dexamphetamine" OR "Dexmethylphenidate" 
OR "dextroamfetamine" OR "lisdexamphetamine" OR 
"Methamphetamine" OR "methylfenidate" OR "Methylin" OR 
"QuilliChew" OR "Stimulant") AND (Substance-Related Disorders OR 
"Drug abuse" OR "drug misuse" OR "drug dependence" OR "drug 
addiction" OR "substance use disorder" OR "substance abuse" OR 
"substance misuse" OR "substance dependence" OR "substance 
addiction" OR "prescription abuse" OR "Alcoholism" OR "cannabis 
use disorder" OR "alcohol use disorder" OR "stimulant use disorder" 
OR "hallucinogen use disorder" OR "opioid use disorder" OR "inhalant 
use disorder" OR "diversion" OR "illicit drug use" OR "illegal drug use" 
OR "problem substance use" OR "problematic substance use" OR 
"risky substance use" OR "substance use consequences" OR addict* 
OR abus* OR misus* OR mis-use OR dependen*) 

 

23 

Total  8,280 

Total after deduplication 6419 
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APPENDIX B. STUDIES EXCLUDED DURING FULL-TEXT 
SCREENING 

Citation and Reason for Exclusion 

Abel KF, Bramness JG, Martinsen EW. Stimulant medication for ADHD in opioid maintenance treatment. 
Journal of Dual Diagnosis. 2014;10(1):32-38. doi:10.1080/15504263.2013.867657. Single group (KQ2). 

Adler LA, Lynch LR, Shaw DM, et al. Medication adherence and symptom reduction in adults treated with 
mixed amphetamine salts in a randomized crossover study. Postgraduate Medicine. September 
2011;123(5):71-79. No SUD population (KQ2). 

Aharonovich E, Garawi F, Bisaga A, et al. Concurrent cannabis use during treatment for comorbid ADHD and 
cocaine dependence: Effects on outcome. The American Journal of Drug and Alcohol Abuse. 2006;32(4):629-
635. doi:10.1080/00952990600919005. No analysis by stimulant medication status. 

Ang A, Hillhouse M, Jenkins J, Reed S, Ling W. Methylphenidate for methamphetamine use disorders in 
participants with and without ADHD. Journal article; Conference proceeding. Drug and Alcohol Dependence. 
2015;156:e7. doi:10.1016/j.drugalcdep.2015.07.938. No outcomes of SUD, misuse, diversion (KQ1). 

Barkley RA, Fischer M, Smallish L, Fletcher K. Does the treatment of attention-deficit/hyperactivity disorder 
with stimulants contribute to drug use/abuse? A 13-year prospective study. Pediatrics. 01 Jan 2003;111(1):97-
109. ADHD not diagnosed by DSM or some other inventory, or majority not ADHD. 

Bejerot S, Rydén EM, Arlinde CM. Two-year outcome of treatment with central stimulant medication in adult 
attention-deficit/hyperactivity disorder: A prospective study. The Journal of Clinical Psychiatry. 
2010;71(12):1590-1597. doi:10.4088/JCP.09m05168pur. No outcomes of SUD, misuse, diversion (KQ1).  

Biederman J. Pharmacotherapy for attention-deficit/hyperactivity disorder (ADHD) decreases the risk for 
substance abuse: Findings from a longitudinal follow-up of youths with and without ADHD. The Journal of 
Clinical Psychiatry. 2003;64(Suppl11):3-8. Outcome not in adults (or majority not in adults). 

Biederman J, Krishnan S, Zhang Y, McGough JJ, Findling RL. Efficacy and tolerability of lisdexamfetamine 
dimesylate (NRP-104) in children with attention-deficit/hyperactivity disorder: A phase III, multicenter, 
randomized, double-blind, forced-dose, parallel-group study. Clinical Therapeutics: The International Peer-
Reviewed Journal of Drug Therapy. 2007;29(3):450-463. doi:10.1016/S0149-2918(07)80083-X. Outcome not 
in adults (or majority not in adults). 

Biederman J, Wilens T, Mick E, Spencer T, Faraone SV. Pharmacotherapy of attention-deficit/hyperactivity 
disorder reduces risk for substance use disorder. Pediatrics. 1999 Aug 1;104(2):e20-. No analysis by stimulant 
medication status. 

Biederman J, Petty CR, Monuteaux MC, et al. Adult psychiatric outcomes of girls with attention deficit 
hyperactivity disorder: 11-year follow-up in a longitudinal case-control study. Am J Psychiatry. Apr 
2010;167(4):409-17. doi:10.1176/appi.ajp.2009.09050736. No analysis by stimulant medication status. 

Bihlar Muld B, Jokinen J, Bolte S, Hirvikoski T. Long-term outcomes of pharmacologically treated versus non-
treated adults with ADHD and substance use disorder: A naturalistic study. Journal of Substance Abuse 
Treatment. 01 Apr 2015;51:82-90. Inpatient or incarcerated sample. 

Blevins D, Choi CJ, Pavlicova M, et al. Impulsiveness as a moderator of amphetamine treatment response for 
cocaine use disorder among ADHD patients. Drug and Alcohol Dependence. 
2020;213doi:10.1016/j.drugalcdep.2020.108082. No analysis by stimulant medication status. 

Boland H, DiSalvo M, Fried R, et al. A literature review and meta-analysis on the effects of ADHD medications 
on functional outcomes. J Psychiatr Res. Apr 2020;123:21-30. doi:10.1016/j.jpsychires.2020.01.006. 
Systematic Review. 

Brancati GE, De Dominicis F, Petrucci A, et al. Long-term treatment of adult ADHD in a naturalistic setting: 
Clinical predictors of attrition, medication choice, improvement, and response. The World Journal of Biological 
Psychiatry. 2023;24(6):523-538. doi:10.1080/15622975.2023.2168750. No analysis by stimulant medication 
status. 
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Citation and Reason for Exclusion 

Breyer JL, Lee S, Winters KC, August GJ, Realmuto GM. A longitudinal study of childhood ADHD and 
substance dependence disorders in early adulthood. Psychology of Addictive Behaviors. 2014;28(1):238-246. 
doi:10.1037/a0035664. No analysis by stimulant medication status. 

Calver J, Sanfilippo F, Preen D, Bulsara M. Prescribed stimulant use by Western Australians with Attention 
Deficit Hyperactivity Disorder (ADHD): Does amount dispensed exceed the expected authorised use? 
Australian and New Zealand Journal of Public Health. December 2007;31(6):533-539. No outcomes of SUD, 
misuse, diversion (KQ1).  

Carpentier PJ, de Jong CA, Dijkstra BA, Verbrugge CA, Krabbe PF. A controlled trial of methylphenidate in 
adults with attention deficit/hyperactivity disorder and substance use disorders. Addiction. Dec 
2005;100(12):1868-74. doi:10.1111/j.1360-0443.2005.01272.x. Inpatient or incarcerated sample. 

Carpentier PJ, Levin FR. Pharmacological treatment of ADHD in addicted patients: what does the literature tell 
us? Harvard Review of Psychiatry. 01 Mar 2017;25(2):50-64. Systematic Review. 

Castells X, Ramos-Quiroga JA, Rigau D, et al. Efficacy of methylphenidate for adults with attention-deficit 
hyperactivity disorder: A meta-regression analysis. CNS Drugs. 2011;25(2):157-169. doi:10.2165/11539440-
000000000-00000. Systematic Review. 

Cepeda MS, Fife D, Berwaerts J, Friedman A, Yuan Y, Mastrogiovanni G. Doctor shopping for medications 
used in the treatment of attention deficit hyperactivity disorder: shoppers often pay in cash and cross state 
lines. The American Journal of Drug and Alcohol Abuse. 2015;41(3):226-229. 
doi:10.3109/00952990.2014.945591. No analysis by stimulant medication status.  

Cepeda MS, Fife D, Berwaerts J, Yuan Y, Mastrogiovanni G. Shopping behavior for ADHD drugs: results of a 
cohort study in a pharmacy database. Drugs in R&D. 01 Sep 2014;14(3):205-211. ADHD not diagnosed by 
DSM or some other inventory, or majority not ADHD. 

Chang Z, Quinn PD, O'Reilly L, et al. Medication for attention-deficit/hyperactivity disorder and risk for suicide 
attempts. Biological Psychiatry. 2020;88(6):452-458. doi:10.1016/j.biopsych.2019.12.003. No outcomes of 
SUD, misuse, diversion (KQ1). 

Chaulagain A, Lyhmann I, Halmøy A, et al. A systematic meta-review of systematic reviews on attention deficit 
hyperactivity disorder. Eur Psychiatry. Nov 17 2023;66(1):e90. doi:10.1192/j.eurpsy.2023.2451. Systematic 
Review. 

Cook J, Lloyd-Jones M, Arunogiri S, Ogden E, Bonomo Y. Managing attention deficit hyperactivity disorder in 
adults using illicit psychostimulants: A systematic review. Australian and New Zealand Journal of Psychiatry. 
2017;51(9):876-885. doi:10.1177/0004867417714878. Systematic Review. 

Cunill R, Castells X, Tobias A, Capellà D. Pharmacological treatment of attention deficit hyperactivity disorder 
with co-morbid drug dependence. Journal of Psychopharmacology. 2015;29(1):15-23. 
doi:10.1177/0269881114544777. Systematic Review. 

Dalsgaard S, Mortensen PB, Frydenberg M, Thomsen PH. ADHD, stimulant treatment in childhood and 
subsequent substance abuse in adulthood—A naturalistic long-term follow-up study. Addictive Behaviors. 
2014;39(1):325-328. doi:10.1016/j.addbeh.2013.09.002. Duplicate. 

Darredeau C, Barrett SP, Jardin B, Pihl RO. Patterns and predictors of medication compliance, diversion, and 
misuse in adult prescribed methylphenidate users. Human Psychopharmacology: Clinical and Experimental. 
2007;22(8):529-536. doi:10.1002/hup.883. No longitudinal data. 

DiSalvo M. Quantifying the protective effects of stimulants on functional outcomes in ADHD: A focus on 
number-needed-to-treat statistic and sex effects. Journal article; Conference proceeding. Journal of the 
American Academy of Child and Adolescent Psychiatry. 2020;59(10):S317. doi:10.1016/j.jaac.2020.07.745. 
Other. 

Downey KK, Sclrubiner H, Schuster CR. Double-blind placebo controlled stimulant trial for cocaine dependent 
ADHD adults. Journal article. NIDA research monograph. 2000;180:116. Unable to locate/ Conference 
abstract without useable data. 

Fairman KA, Davis LE, Peckham AM, Sclar DA. Diagnoses of cardiovascular disease or substance 
addiction/abuse in US adults treated for ADHD with stimulants or atomoxetine: is use consistent with product 
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Citation and Reason for Exclusion 

labeling? Drugs - Real World Outcomes. 01 Mar 2018;5(1):69-79. Not incident SUD for KQ1 (had SUD at 
baseline). 

Faraone SV, Biederman J, Wilens TE, Adamson J. A naturalistic study of the effects of pharmacotherapy on 
substance use disorders among ADHD adults. Psychological Medicine. 2007;37(12):1743-1752. 
doi:10.1017/S0033291707000335. No longitudinal data. 

Faraone SV, Upadhyaya HP. The effect of stimulant treatment for ADHD on later substance abuse and the 
potential for medication misuse, abuse, and diversion. The Journal of clinical psychiatry. Nov 2007;68(11):e28. 
Unable to locate/ Conference abstract without useable data. 

Faraone SV, Wilens T. Does stimulant treatment lead to substance use disorders? The Journal of Clinical 
Psychiatry. 2003;64(Suppl11):9-13. Systematic Review. 

Fischer M, Barkley RA. Childhood stimulant treatment and risk for later substance abuse. J Clin Psychiatry. 
2003;64 Suppl 11:19-23. ADHD not diagnosed by DSM or some other inventory, or majority not ADHD. 

Fouladvand S, Hankosky ER, Bush H, et al. Predicting substance use disorder using long-term attention deficit 
hyperactivity disorder medication records in Truven. Health informatics journal. 01 Jun 2020;26(2):787-802. No 
analysis by stimulant medication status. 

Franck J, Konstenius M, Jayaram-Lindstrom N, Philips B, Guterstam J. ADHD in drug addiction: a RCT on the 
feasibility of methylphenidate treatment in criminal amphetamine users. Journal article; Conference 
proceeding. International journal of neuropsychopharmacology. 2012;15:41. 
doi:10.1017/S1461145712000508. Inpatient or incarcerated sample. 

Frauger E, Pauly V, Natali F, et al. Patterns of methylphenidate use and assessment of its abuse and 
diversion in two French administrative areas using a proxy of deviant behaviour determined from a 
reimbursement database: Main trends from 2005 to 2008. CNS Drugs. 2011;25(5):415-424. 
doi:10.2165/11587640-000000000-00000. ADHD not diagnosed by DSM or some other inventory, or majority 
not ADHD.  

Gao L, Man KKC, Tse ML, et al. Descriptive analysis of poisoning cases involving attention deficit hyperactivity 
disorder medications in Hong Kong. Hong Kong Med J. Jun 2023;29(3):224-232. doi:10.12809/hkmj219624. 
No longitudinal data. 

Gau SS-F, Ni H-C, Shang C-Y, et al. Psychiatric comorbidity among children and adolescents with and without 
persistent attention-deficit hyperactivity disorder. Australian and New Zealand Journal of Psychiatry. 
2010;44(2):135-143. doi:10.3109/00048670903282733. Outcome not in adults (or majority not in adults). 

Gilder DA, Gizer IR, Lau P, Ehlers CL. Stimulant dependence and stimulant-associated psychosis: clinical 
characteristics and age of onset in a native American community sample. J Addict Med. Jul-Aug 
2014;8(4):241-8. doi:10.1097/adm.0000000000000039. No longitudinal data.  

Goksøyr PK, Nøttestad JA. The burden of untreated ADHD among adults: The role of stimulant medication. 
Addictive Behaviors. 2008;33(2):342-346. doi:10.1016/j.addbeh.2007.09.008. No longitudinal data. 

Gonzalez RA, Velez-Pastrana MC, Blankers M, et al. Onset and severity of early disruptive behavioral 
disorders in treatment-seeking substance use disorder patients with and without Attention-Deficit/Hyperactivity 
Disorder. European Addiction Research. 01 Aug 2020;26(4-5):211-222. Single group (KQ2). 

Groenman AP, Oosterlaan J, Rommelse NNJ, et al. Stimulant treatment for attention-deficit hyperactivity 
disorder and risk of developing substance use disorder. The British Journal of Psychiatry. 2013;203(2):112-
119. doi:10.1192/bjp.bp.112.124784. Outcome not in adults (or majority not in adults). 

Groenman AP, Schweren LJS, Weeda W, et al. Stimulant treatment profiles predicting co-occurring substance 
use disorders in individuals with attention-deficit/hyperactivity disorder. European Child & Adolescent 
Psychiatry. 2019;28(9):1213-1222. doi:10.1007/s00787-019-01283-y. Outcome not in adults (or majority not in 
adults). 

Gudmundsdottir BG, Weyandt L, Ernudottir GB. Prescription stimulant misuse and ADHD symptomatology 
among college students in Iceland. Journal of Attention Disorders. 2020;24(3):384-401. 
doi:10.1177/1087054716684379. No longitudinal data. 
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Harty SC, Ivanov I, Newcorn JH, Halperin JM. The impact of conduct disorder and stimulant medication on 
later substance use in an ethnically diverse sample of individuals with attention-deficit/hyperactivity disorder in 
childhood. Journal of Child and Adolescent Psychopharmacology. 2011;21(4):331-339. 
doi:10.1089/cap.2010.0074. Outcome not in adults (or majority not in adults). 

Humphreys KL, Eng T, Lee SS. Stimulant medication and substance use outcomes: A meta-analysis. JAMA 
Psychiatry. 2013;70(7):740-749. doi:10.1001/jamapsychiatry.2013.1273. Systematic Review. 

Huss M. ADHD and substance abuse. In: IX Annual European Congress of Psychiatry. Hamburg, Germany; 
1999. Unable to locate/ Conference abstract without useable data. 

Huss M. The relationship of ADHD and substance abuse. Presented at the International Conference on 
ADHD; February 26-March 1, 2003; Chicago, IL. Unable to locate/ Conference abstract without useable data.  

Jasinski DR, Krishnan SS. Abuse liability and safety of oral lisdexamfetamine dimesylate in individuals with a 
history of stimulant abuse. Journal of Psychopharmacology. June 2009;23(4):419-427. Non-ADHD population. 

Jean FAM, Moulin F, Schwartz AN, et al. Association between ADHD symptoms and illicit stimulants use 
following 1 year among French university students of the i-Share cohort. Soc Psychiatry Psychiatr Epidemiol. 
2024;59(5):887-897. doi:10.1007/s00127-023-02499-9. ADHD not diagnosed by DSM or some other 
inventory, or majority not ADHD. 

Jerrell JM, McIntyre RS, Park Y-MM. Risk factors for incident major depressive disorder in children and 
adolescents with attention-deficit/hyperactivity disorder. European Child & Adolescent Psychiatry. 
2015;24(1):65-73. doi:10.1007/s00787-014-0541-z. Outcome not in adults (or majority not in adults). 

Katusic SK, Barbaresi WJ, Colligan RC, Weaver AL, Leibson CL, Jacobsen SJ. Psychostimulant treatment 
and risk for substance abuse among young adults with a history of attention-deficit/hyperactivity disorder: A 
population-based, birth cohort study. Journal of Child and Adolescent Psychopharmacology. 2005;15(5):764-
776. doi:10.1089/cap.2005.15.764. Outcome not in adults (or majority not in adults). 

Kollins SH, Youcha S, Lasser R, Thase ME. Lisdexamfetamine dimesylate for the treatment of attention deficit 
hyperactivity disorder in adults with a history of depression or history of substance use disorder. Innovations in 
Clinical Neuroscience. 2011;8(2):28-32. No SUD population (KQ2). 

Konstenius M, Jayaram-Lindstrom N, Guterstam J, Beck O, Philips B, Franck J. Methylphenidate for attention 
deficit hyperactivity disorder and drug relapse in criminal offenders with substance dependence: a 24-week 
randomized placebo-controlled trial. Addiction (Abingdon, England). 01 Mar 2014;109(3):440-449. Inpatient or 
incarcerated sample.  

Kuntsi J, Larsson H, Deng Q, Lichtenstein P, Chang Z. The combined effects of young relative age and 
Attention-Deficit/Hyperactivity Disorder on negative long-term outcomes. Journal of the American Academy of 
Child and Adolescent Psychiatry. February 2022;61(2):291-297. Outcome not in adults (or majority not in 
adults). 

Lambert N. The contribution of childhood ADHD, conduct problems, and stimulant treatment to adolescent and 
adult tobacco and psychoactive substance abuse. Ethical Human Psychology and Psychiatry: An International 
Journal of Critical Inquiry. Fal-Win 2005 2005;7(3):197-221. doi:10.1891/1559-4343.7.3.197. Not exclusive to 
ADHD.  

Lambert NM, Hartsough CS. Prospective study of tobacco smoking and substance dependencies among 
samples of ADHD and non-ADHD participants. Journal of learning disabilities. 1998 Nov;31(6):533-44. 
Conducted before 1994. 

Levin FR. Methylphenidate Treatment for Cocaine Abuse and ADHD – 1. ClinicalTrials.gov identifier: 
NCT00136734. Duplicate.  

Levin FR. Study of Adderall-XR for the Treatment of Adult Attention Deficit Hyperactivity Disorder and Cocaine 
Dependence (CAMP). ClinicalTrials.gov identifier: NCT00553319. Duplicate.  

Levin FR, Bisaga A, Raby W, et al. Effects of major depressive disorder and attention-deficit/hyperactivity 
disorder on the outcome of treatment for cocaine dependence. Journal of Substance Abuse Treatment. 
2008;34(1):80-89. doi:10.1016/j.jsat.2006.11.012. Other. 
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Levin FR, Choi CJ, Pavlicova M, et al. How treatment improvement in ADHD and cocaine dependence are 
related to one another: A secondary analysis. Drug and Alcohol Dependence. 2018;188:135-140. 
doi:10.1016/j.drugalcdep.2018.03.043. Other. 

Levin FR, Evans SM, McDowell DM, Brooks DJ, Nunes E. Bupropion treatment for cocaine abuse and adult 
attention-deficit/hyperactivity disorder. Journal of Addictive Diseases. 2002;21(1):1-16. No SUD population 
(KQ2). 

Levin FR, Mariani JJ, Mahony A, et al. Mixed amphetamine salts-extended release for ADHD adults with 
cocaine use disorder. Journal article; Conference proceeding. Drug and alcohol dependence. 2015;146:e175. 
doi:10.1016/j.drugalcdep.2014.09.393. Unable to locate/ Conference abstract without useable data. 

Levin FR, Mariani JJ, Specker S, et al. Extended-release mixed amphetamine salts vs placebo for comorbid 
adult attention-deficit/hyperactivity disorder and cocaine use disorder: A randomized clinical trial. JAMA 
Psychiatry. 2015;72(6):593-602. doi:10.1001/jamapsychiatry.2015.41. Duplicate. 

Levy S, Katusic SK, Colligan RC, et al. Childhood ADHD and risk for substance dependence in adulthood: A 
longitudinal, population-based study. PLoS ONE. 27 Aug 2014;9(8) (no pagination)e105640. No analysis by 
stimulant medication status.  

Loney J, Kramer JR, Salisbury H. Medicated versus unmedicated ADHD children: adult involvement with legal 
and illegal drugs. Attention Deficit Hyperactivity Disorder: State of the Science. 2002:1-6. Review article (non-
systematic).  

Loney J, Whaley-Klahn MA, Kosier T, Conboy J. Hyperactive boys and their brothers at 21: predictors of 
aggressive and antisocial outcomes. Prospective studies of crime and delinquency. 1983:181-207. Conducted 
before 1994. 

Loney J. Risk of treatment versus nontreatment. InNIH Consensus Development Conference on Diagnosis 
and Treatment of Attention Deficit Hyperactivity Disorder 1998 Nov 16 (p. 175). Unable to locate/ Conference 
abstract without useable data. 

Martinez-Raga J, Knecht C, De Alvaro R, Szerman N, Ruiz P. Addressing dual diagnosis patients suffering 
from attention-deficit hyperactivity disorders and comorbid substance use disorders: A review of treatment 
considerations. Addictive Disorders and their Treatment. December 2013;12(4):213-230. Systematic Review.  

McCabe SE, Dickinson K, West BT, Wilens TE. Age of onset, duration, and type of medication therapy for 
attention-deficit/hyperactivity disorder and substance use during adolescence: A multi-cohort national study. 
Journal of the American Academy of Child & Adolescent Psychiatry. 2016;55(6):479-486. 
doi:10.1016/j.jaac.2016.03.011. No longitudinal data. 

McCabe SE, Figueroa O, McCabe VV, et al. Is age of onset and duration of stimulant therapy for ADHD 
associated with cocaine, methamphetamine, and prescription stimulant misuse? Journal of child psychology 
and psychiatry, and allied disciplines. 2023;16. No longitudinal data. 

McCabe SE, Veliz P, Wilens TE, Schulenberg JE. Adolescents’ prescription stimulant use and adult functional 
outcomes: A national prospective study. Journal of the American Academy of Child & Adolescent Psychiatry. 
2017;56(3):226-233. doi:10.1016/j.jaac.2016.12.008. Non-ADHD population. 

McRae-Clark AL, Carter RE, Killeen TK, Carpenter MJ, White KG, Brady KT. A placebo-controlled trial of 
atomoxetine in marijuana-dependent individuals with attention deficit hyperactivity disorder. Am J Addict. Nov-
Dec 2010;19(6):481-9. doi:10.1111/j.1521-0391.2010.00076.x. No use of stimulants. 

Merrill RM, Thygerson SM, Palmer CA. Risk of injury according to attention deficit hyperactivity disorder, 
comorbid mental illness, and medication therapy. Pharmacopsychiatry. 2016;49(2):45-50. doi:10.1055/s-0035-
1565132. No SUD population (KQ2). 

Mitchell HM, Park G, Hammond CJ. Are non-abstinent reductions in World Health Organization drinking risk 
level a valid treatment target for alcohol use disorders in adolescents with ADHD? Addictive Behaviors 
Reports. 2020;12doi:10.1016/j.abrep.2020.100312. Outcome not in adults (or majority not in adults).  

Moffitt TE, Houts R, Asherson P, et al. Is adult ADHD a childhood-onset neurodevelopmental disorder? 
Evidence from a four-decade longitudinal cohort study. American Journal of Psychiatry. 01 Oct 
2015;172(10):967-977. <10 patients eligible. 
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Moggi F, Schorno D, Soravia LM, et al. Screened attention deficit/hyperactivity disorder as a predictor of 
substance use initiation and escalation in early adulthood and the role of self-reported conduct disorder and 
sensation seeking: A 5-year longitudinal study with young adult Swiss men. European Addiction Research. 
2020;26(4-5):233-244. doi:10.1159/000508304. No use of stimulants.  

Molina BSG, Hinshaw SP, Arnold LE, et al. Adolescent substance use in the multimodal treatment study of 
attention-deficit/hyperactivity disorder (ADHD) (MTA) as a function of childhood ADHD, random assignment to 
childhood treatments, and subsequent medication. Journal of the American Academy of Child & Adolescent 
Psychiatry. 2013;52(3):250-263. doi:10.1016/j.jaac.2012.12.014. Outcome not in adults (or majority not in 
adults). 

Molina BSG, Kennedy TM, Howard AL, et al. Association between stimulant treatment and substance use 
through adolescence into early adulthood. JAMA Psychiatry. Sep 1 2023;80(9):933-941. 
doi:10.1001/jamapsychiatry.2023.2157. No outcomes of SUD, misuse, diversion (KQ1). 

Molina BSG, Lindstrom RA, Pedersen SL, et al. Alcohol use by adolescents prescribed stimulants for ADHD 
increases risk of diversion. Journal article; Conference proceeding. Alcoholism: clinical and experimental 
research. 2020;44:131A. doi:10.1111/acer.14356. Outcome not in adults (or majority not in adults). 

Molina B, Pelham W, Roth J. Stimulant medication and substance use by adolescents with a childhood history 
of ADHD. InPoster presented at the Biennial Meeting of the International Society for Research in Child and 
Adolescent Psychopathology 1999 Jul 16. Unable to locate/ Conference abstract without useable data. 

Moran LV, Ongur D, Hsu J, Castro VM, Perlis RH, Schneeweiss S. Psychosis with methylphenidate or 
amphetamine in patients with ADHD. New England Journal of Medicine. 2019;380(12):1128-1138. No 
outcomes of SUD, misuse, diversion (KQ1). 

Musser CJ, Ahmann PA, Theye FW, Mundt P, Broste SK, Mueller-Rizner N. Stimulant use and the potential 
for abuse in Wisconsin as reported by school administrators and longitudinally followed children. Journal of 
Developmental and Behavioral Pediatrics. 1998;19(3):187-192. doi:10.1097/00004703-199806000-00006. 
Outcome not in adults (or majority not in adults). 

Najib J. The efficacy and safety profile of lisdexamfetamine dimesylate, a prodrug of d-amphetamine, for the 
treatment of attention-deficit/hyperactivity disorder in children and adults. Clinical Therapeutics. January 
2009;31(1):142-176. Review article (non-systematic). 

Najib J, Didenko E, Meleshkina D, et al. Review of lisdexamfetamine dimesylate in children and adolescents 
with attention deficit/hyperactivity disorder. Curr Med Res Opin. Oct 2020;36(10):1717-1735. 
doi:10.1080/03007995.2020.1815002. Review article (non-systematic). 

Notzon DP, Mariani JJ, Pavlicova M, et al. Mixed‐amphetamine salts increase abstinence from marijuana in 
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Levin 2015 
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RCT 
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concern) 
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concern)f 
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N/A N/A N/A No (Low 
concern) 

Moderate 
RoB 
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Unclear  No (Low 
concern) 

Unclear 
(NR) 

Yes (Low 
concern) 

Yes (Low 
concern) 

Yes (Low 
concern) 

Yes (Low 
concern) 

Yes (Low 
concern) 

Yes (Low 
concern) 

No (Low 
concern) 

Yes (Low 
concern) 
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(RCT) 

Notes. Co-publications are Biederman-2008 and Wilens-2006, Levin-2015 and Notzon-2016.  
aLow retention at 10 years of follow-up (55 out of 140); bCases with high severity of ADHD; c Poorly reported overall methods and results; dOnly 25/33, 21/32, and 23/33 
patients completed the 12 weeks of the trial for the placebo, MPH, and BPR groups; eOnly 44% of patients completed the entire 14-week trial; fThirty-three participants 
(26.2%) dropped out prior to maintenance phase completion (end of week 13); gThe dropout rate in the placebo group was 30% compared to a dropout rate of 24.3% in 
the active arm; hOutcome and comparison groups were not clear; iIt was not clear which diagnoses of ADHD were used when/in what way; jThere was no clear definition 
of "retention"; kCrude analysis.  

Abbreviations. N/A=not applicable; NRCs=non-randomized comparative study; ROB=risk of bias. 
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APPENDIX D. DESIGN DETAILS 

Author Year 

PMID 

Protocol/Trial 

Country  

Setting 

Funding 

Study Design  Enrollment 
Dates 

Inclusion Criteria Exclusion Criteria ADHD  

Definition 

SUD Definition 

(KQ 2) 

Key Question 1        

Biederman 2008 
18316421 

USA  

Outpatient  

NR 

NRCS (P) NR Individuals derived from 
longitudinal case-control 
study of ADHD.   

Adopted; nuclear family 
was not available; major 
sensorimotor disabilities 
(paralysis, deafness, 
blindness); psychosis; 
autism, inadequate English 
language; IQ<80. 

 

DSM-III-R – 

Wilens 2006 
16601645 

USA  

Outpatient  

Non-Industry 

Single Group 
(P) 

NR Aged 6-17 years Adoption; nuclear family is 
not available; sensorimotor 
handicaps; psychosis, 
autism, inadequate 
command of the English 
language; Full Scale IQ < 
80 

DSM-III-R – 

Chang 2014 
25158998 

Sweden 
Outpatient 

Non-Industry 

NRCS (R) 2006-2009 Born during 1960-1998 in 
Sweden; ≥1 outpatient 
ADHD diagnosis during 
2001-2009 in the National 
Patient Register. 

NR ICD-10 code: 
F90 

– 

Dalsgaard 2014 
24090624 

Denmark 
Outpatient  

Non-Industry 

Single Group 
(P) 

NR Treated with 
methylphenidate or 
dexamphetamine in 
childhood. 

NR DSM-IV, ICD-10 – 

Mannuzza 2008 
18381904 

USA 

Outpatient 

Non-Industry 

NRCS (P) 1970-1977 Referral to a psychiatric 
clinic for behavioral 
problems; elevated ratings 
on standard scales of 
hyperactivity by teachers 
and parents; behavior 
problems in settings other 
than school; a diagnosis of 
DSM-II hyperkinetic 
reaction by a child 
psychiatrist; IQ score >85, 

Prior treatment with 
stimulants; psychosis or 
neurological disorder; 
referrals that involved 
aggressive or other serious 
antisocial behaviors. 

DSM-IV – 
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Author Year 

PMID 

Protocol/Trial 

Country  

Setting 

Funding 

Study Design  Enrollment 
Dates 

Inclusion Criteria Exclusion Criteria ADHD  

Definition 

SUD Definition 

(KQ 2) 

English speaking parents; 
home phone. 

Steinhausen 
2014 24314850 

Denmark   

Community 

NR 

NRCS (R) 1994-2010 Diagnosed with ADHD 
between 1994 and 2010 in 
the Danish psychiatric 
central register (DPCR) 

NR ICD-8 or 10 – 

Torgersen 2013 
23104523 

Norway 
Outpatient  

NR 

Single Group 
(R) 

1997-2005 Adult ADHD diagnosis 
(≥18 years); initiated  
central stimulant  
treatment. 

NR ADHD 
confirmed by a 
regional expert 
committee for 
hyperkinetic 
disorders 
according to 
national 
guidelines 

– 

Key Question 2        

Kast 2021 
33988929 

USA  

Outpatient  

Non-Industry 

NRCS (R) 2014-2020 ADHD Diagnosis; referred 
or presenting newly to an 
addiction psychiatry clinic. 

NR DSM 5 

ICD-10 code 
F90 

DSM 5 

Konstenius 2010 
20015599 

ISRCTN8160262
8 

Sweden 
Community 
Industry 

RCT NR Treated at outpatient 
addiction units in the 
Stockholm metropolitan 
region; amphetamine 
dependence during the last 
12 months.  

Current or past diagnosis 
of any other substance 
dependence except 
nicotine; history of major 
psychiatric disorder or any 
current psychiatric 
condition requiring 
medication; use of opioid 
medication or illicit opiates 
in the last month; current 
use of benzodiazepines; 
traces of illicit substance in 
the urine; serious somatic 
disease; pregnant or 
lactating; known 
hypersensitivity for 
methylphenidate; IQ < 70.  

Conners’ adult 
ADHD self and 
observer rating 
scales 
(CAARS:SV 
and CAARS:O) 

DSM IV 
(amphetamine 
dependence) 

Levin 2006 
16102908 

USA  

Outpatient  

Non-Industry 

RCT  NR DSM-IV criteria for opiate 
dependence and adult 
ADHD; aged 18-60; the 

Met DSM-IV criteria for 
current psychiatric 
disorders (other than 

DSM-IV DSM-IV (opiate 
dependence) 
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Author Year 

PMID 

Protocol/Trial 

Country  

Setting 

Funding 

Study Design  Enrollment 
Dates 

Inclusion Criteria Exclusion Criteria ADHD  

Definition 

SUD Definition 

(KQ 2) 

same dose of methadone 
for at least 3 weeks. 

ADHD/SUD); history of 
eating disorder; 
physiologically dependent 
on sedatives or alcohol; 
suicidal or homicidal 
behavior within the past 2 
years; prescribed 
psychotropic medications 
other than methadone; 
unstable medical condition 
(i.e., uncontrolled 
diabetes); sensitivity to 
MPH or BPR; nursing 
and/or pregnant; unable to 
give informed consent 

Levin 2007 
16930863 

USA  

Outpatient  

Non-Industry 

RCT  1998-2004 Aged 18–60 years; cocaine 
dependence and seeking 
treatment for cocaine use; 
persistent adult ADHD. 

Psychiatric disorders (other 
than ADHD or SUD) 
requiring psychiatric 
intervention; 
physiologically dependent 
on opioids, sedatives, or 
alcohol; suicidal or 
homicidal behavior within 
the past 2 years; current 
psychotropic medication; 
unstable medical condition 
(i.e. uncontrolled diabetes); 
known sensitivity to MPH; 
nursing and/or pregnant; 
unable to give consent. 

DSM-IV DSM-IV  

Levin 2015 
25887096 

NCT00553319 

USA 
Community 
Non-Industry 

RCT  2007-2013 Current treatment for 
cocaine use disorder; aged 
18-60 years, medically and 
psychiatrically stable, 
diagnosis of cocaine 
dependence and adult 
ADHD. 

Past mania, schizophrenia, 
or any psychotic disorder 
other than transient 
psychosis due to drug 
abuse; uncontrolled 
hypertension or coronary 
vascular disease; cardiac 
symptoms, fainting, open-
heart surgery, and/or 
arrhythmia; legally 

DSM-IV-TR DSM-IV-TR 
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Abbreviations. ADHD=attention-deficit/hyperactivity disorder; DSM=Diagnostic and Statistical Manual of Mental Disorders; ICD=International Classification of Diseases; 
IQ=intelligence quotient score; KQ=key question; NR=not reported; NRCS=non-randomized comparative study; (P)=prospective; PMID=PubMed ID; (R)=retrospective; 
SCID=Structured Clinical Interview for DSM Disorders; SUD=substance use disorder. 

  

Author Year 

PMID 

Protocol/Trial 

Country  

Setting 

Funding 

Study Design  Enrollment 
Dates 

Inclusion Criteria Exclusion Criteria ADHD  

Definition 

SUD Definition 

(KQ 2) 

mandated to substance 
abuse treatment. 

Notzon 2016 
28051838 

USA 

Outpatient  

NR 

RCT 2007-2013 Aged 18–60; adult ADHD 
and current cocaine 
dependence; marijuana 

use in the 30 days prior to 
study enrollment. 

History of mania, 
schizophrenia, or any 
psychosis beyond transient 
symptoms related to drug 
use; abnormal cardiac 
function; any unstable 
medical or psychiatric 
conditions 

DSM IV Conners 

Adult ADHD 
Diagnostic 
Interview for 
DSM-IV and the 
SCID for DSM-
IV 

Schubiner 2002 
12233989 

USA 

Outpatient  

NR 

RCT  2002-NR Aged 18-55 years; current 
cocaine dependence; 
provided urine specimen 
with a positive urine 
toxicology result for 
cocaine metabolite; ADHD 
in childhood and 
adulthood; willing to enter 
an intensive outpatient 
treatment program. 

IQ < 75 on the Shipley 
Institute of Living scale 

DSM IV DSM–IV 

(cocaine 
dependence) 
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APPENDIX E. BASELINE CHARACTERISTICS   

Author Year 
PMID, Study 
Design 

N at 
Baseline  

Race 

/Ethnicity, % 

Age at 
Baseline  

(Years), Mean 
(SD) 

Age at Treatment 
Initiation (Years), 
Mean (SD) 

Male, % Comorbidities, %/Mean 
(SD) 

Socioeconomic Status 
Details, %/Mean (SD) 

Key Question 1 

Biederman, 2008, 
18316421, 

NRCS (P) 

131 White 100 10.5 (2.9)a,b 8.8 (3.5)b 100 Conduct disorder, 45.8b,c Hollingshead Scale, 1.86 
(1.0)b 

 

 

 

Wilens, 2006, 

16601645,  

Single group (P) 

55 d,e White 100 Range: 6-17 

 

NR 82 

 

NR Hollingshead scale: 2 (1) 

Chang. 2014, 
25158998, 

NRCS (R) 

38,753 

 

NR 8-15= 44.5% 

16-25= 30.7% 

25-35= 13.3% 

36-46= 11.4% 

 

NR 68 Nonsubstance psychiatric 
diagnosis, 60.7 

Employed, 24 

Living in a metropolitan 
area, 14 

Dalsgaard, 2014, 
24090624, 

Single group (P) 

208 

 

NR NR NR 88 NR NR 

Mannuzza, 2008, 
18381904, 

Single group (P) 

176 White 100 6-12  8.7 (1.6) 

Range: 6-12 

100 NR Hollingshead and Redlich 
index, 3.3 (1.0)b 

Steinhausen, 
2014, 24314850, 

NRCS (R) 

18,702f NR 15.20 (10.08)g 

 

NR 75.4g 

 

NR NR 

Torgersen, 2013, 
23104523, 

Single group (R) 

52h NR 28.4 (8.2) 

 

NR 65.4 

 

Comorbid antisocial 
personality disorder, 1.9 

Comorbid borderline 
personality disorder, 13.5 

NR 
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Key Question 2 

Kast, 2021, 
33988929, 

NRCS (R) 

203 White 89.6 38.0 (11.0)b 

 

NR 57.6 Cocaine use disorder, 30.5 NR 

Konstenius, 2010, 
20015599, 

RCT 

24 NR 37.4 (9.9)b 

 

NR 75 NR Means of livelihood: 

Employed, 20.8 
Social welfare, 70.8 
Unspecified, 8.3 

Levin, 2006, 
16102908, 

RCT 

98 White 39.8 

Hispanic 39.8 

Black 20.4 

 

39.0 (7.4)b 

 

NR 57 Current substance use 
disorders 
Alcohol, 17.3 
Marijuana, 18.4 
Cocaine, 53.1  
Opiate, 53.1 

 
Psychiatric disorders 
Current: 
Affective, 17.3 
Anxiety, 17.3 
Lifetime: 
Affective, 26.5 
Anxiety, 12.2 

Education (years), 12 (3) b 

Currently employed, 57.1 

Average income, $20,574 
($14525)b 

Levin, 2007, 
16930863, 

RCT 

106 White 60.4 

Hispanic 14.2 

African 
American 19.8 

Others 5.7 

37 (23-52)b 

Mean (range) 

NR 83 Current substance use 
disorders: 
Alcohol, 40.6 
Marijuana, 40  
Opiate, 0.9 

 
Psychiatric disorders: 
Lifetime anxiety/affective, 
19.8 

Current anxiety/affective, 
45.3 

Employment: 
Full-time, 56.6 

Part-time, 18.9 

Unemployed, 16 
 

Income: 
<25k, 34 

 25–50k, 37.7 
>50k, 16 

Levin, 2015, 
25887096, 

RCT 

126 White 57.1 

Hispanic 20.6 

Black 17.5 

Asian 7.9 

40.4 (8.1)b 

 

NR 84.1 Alcohol dependence: 
Current, 22.2  
Lifetime, 51.6 
Cannabis dependence: 
Current, 10.3 
Lifetime, 30.2 

Current employment: 
Full-time, 32.5  
Part-time, 10.3 
Unemployed, 54.8 
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Notzon, 2016, 
28051838, RCT 

57i White 64.9 

Hispanic 10.5 

Black 17.5 

Asian 1.8 

38.3 (8.0)b 

 

NR 78.9 NR Education (years), 14.1 
(2.20)  

Schubiner, 2002, 
12233989, 

RCT 

48 White 62.5 

 

37.1 (6.7)b 

 

NR 89.6 BDI scores, 22.5 (9.0)b 
Addiction Severity Index 
(psychiatric status), 0.3 (0.2)b 
Any Axis I comorbidityj 56.3 

NR 

Notes. Co-publications are Biederman-2008 and Wilens-2006, Levin-2015 and Notzon-2016. 
aSamples restricted to subjects who were assessed at the 10-year follow-up (no stimulant treatment history, N = 30 and stimulant therapy subjects, N = 82); bCalculated 
by the research team; c Patients with lifetime history of conduct disorder (status at baseline); dData represents ADHD group; e64% of subjects in this study were probands 
from the Biederman, 2008; fData include all individuals in the methylphenidate, mixed medication, and no treatment groups less those with SUD prior to onset of 
medication; gData represents estimates from full population included in the study (N = 20,742); hNo comorbid substance use disorder group only; iOnly included those with 
marijuana outcomes analyses from the Levin 2015 study; jAxis I comorbidity data represents Affective, Anxiety and Other Axis I disorders. 

Abbreviations. BDI=Beck Depression Inventory, NR=not reported, NRCS=non-randomized comparative studies, P=prospective, R=retrospective. 
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APPENDIX F. STUDY INTERVENTIONS    

Study, Year, PMID, 
Study Design,  

Trial Registration 
Number   

Arms  Description of Arms Length  

of Treatment, 
Mean (SD) 

Length of 
Follow-Up 

Attrition 

Rate 

Key Question 1      

Biederman, 2008a,  

18316421, 

NRCS (P) 

Lifetime stimulant 
therapy 

Subjects reported a lifetime history of treatment with any 
stimulant (amphetamine products, methylphenidate products, 
and pemoline)b and did not meet criteria for the substance use 
outcome before the onset of treatment.  

6 (4.7) years 10 years 20% (N=28) 
lost to follow-
up 

 
No stimulant therapy Untreated subjects and subjects who began stimulant treatment 

after the onset of the substance use. 
 NR   

 

  
Wilens, 2006a,c, 
16601645 

Single Group (P) 

 

ADHD medication Stimulants (96%)d  NR 10 years NR 

Chang, 2014,  

25158998, 

NRCS (R) 

Stimulant ADHD 
medication  

Use of Methylphenidate (N06BA04), amphetamine (N06BA01), 
dexamphetamine (N06BA02) on January 1, 2006.  

 NR 3 years NR 

 
No stimulant ADHD 
medication 

Non-stimulant ADHD medication or unmedicated on January 1, 
2006. 

 NR  
 

Dalsgaard, 2014,  

24090624, 

Single Group (P)  

Stimulant medication  Methylphenidate or dexamphetamine in childhood  NR NR  NR 

Mannuzza, 2008,  

18381904, 

Single group (P) 

ADHD group Methylphenidate; 41.7mg (SD=12.4) daily 23.2 (18.6) 
months 

Estimated 13-
19 yearse 

15% loss (85% 
retention at 
adult 
assessment) 

Steinhausen, 2014,  

24314850, 

NRCS (R) 

Methylphenidate Methylphenidate (NA06BA04 and NA06BA11) 2.69 (3.04)f years Estimated 14 
years 

 NR 

 Mixed Medication Methylphenidate (83.51%), antidepressants (62.69%), 
antipsychotics (59.45%), other ADHD-specific drugs (32.74%), 
and amphetamines (3.40%) 

5.19 (6.36)f 
years 

Estimated 14 
years 

NR 

 
No medication  N/A  N/A Estimated 14 

years 
 NR 
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Study, Year, PMID, 
Study Design,  

Trial Registration 
Number   

Arms  Description of Arms Length  

of Treatment, 
Mean (SD) 

Length of 
Follow-Up 

Attrition 

Rate 

Torgersen, 2013, 

23104523, 

Single Group (R)  

ADHD with No 
comorbid SUD 

Methylphenidate; maximum dose 58.7 (23.3), maintenance 
dose 60 (22.8) 

41.4 (30.4) 
months 

Minimum of 43 
months  

NR 

Key Question 2      

Kast, 2021,  

33988929, 

NRCS (R) 

Stimulant group Those receiving stimulants within 90 days of admissiong Estimated 2 
yearsh 

5.5-years NR 

 
Non-Stimulant Those receiving non-stimulants within 90 days of admission.  Estimated 2 

yearsh 
5.5-years NR 

 
No medication No Treatment   NR 5.5-years NR 

Konstenius, 2010,  

20015599,  

RCT, 

ISRCTN 81602628  

Methylphenidate Extended-release methylphenidate; starting dose (18 mg) of 
methylphenidate which was titrated over period of 10 days to 
the maximum dose of 72 mg. All subjects participated once 
weekly in an individual skills training program which targeted 
risk for relapse in drug use and ADHD symptoms.  

12 weeksi 12 weeksi NR 

 
Placebo Placebo. All subjects participated once weekly in an individual 

skills training program which targeted risk for relapse in drug 
use and ADHD symptoms. 

12 weeksi 12 weeksi NR  

Levin, 2006, 
16102908,  

RCT 

 

Methylphenidate  Sustained-release methylphenidate (two capsules and two 
tablets twice per day); Started at 10 mg/day and increased by 
10 mg/day, up to 40 mg/day. The standard formula then 
replaced the Sustained-release formulation and dose was 
increased to maximal dose of 80 mg/day. Patients who could 
not tolerate at least 40 mg/day of methylphenidate were 
discontinued. All participants attended weekly individual CBT. 

 

10 weeksj 10 weeksj None (ITT 
analysis); 11 
(34.4%) did not 
completed the 
treatment 
period 

 Bupropion Sustained release bupropion (two capsules and two tablets 
twice per day); Started at 100 mg/day and increased by 100 mg 
by the end of the first week and increased to a maximum dose 
of 400 mg/day in the second week. Patients who could not 
tolerate a dose of at least 200 mg/day of bupropion were 
discontinued. All participants attended weekly individual CBT. 

 

10 weeksj 10 weeksj None (ITT 
analysis);  10 
(30.3%) did not 
completed the 
treatment 
period 

 Placebo Placebo (2 capsules and 2 tablets twice per day); 1 mg tablet of 
folic acid Also, after 49 randomized patients, 100 mg/day of 

10 weeksj 10 weeksj None (ITT 
analysis);  8 
(24.2%) did not 
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Study, Year, PMID, 
Study Design,  

Trial Registration 
Number   

Arms  Description of Arms Length  

of Treatment, 
Mean (SD) 

Length of 
Follow-Up 

Attrition 

Rate 

riboflavin was added to all capsules to track compliance. All 
participants attended weekly individual CBT. 

completed the 
treatment 
period 

      

Levin, 2007,  

16930863,  

RCT 

Methylphenidate Methylphenidate 2 times/day (2 capsules twice a day) and CBT 
1/week; dosing initiated at 10 mg/day of standard formulation 
methylphenidate and increased up to 20 mg two times a day 
(40 mg/day). If tolerated, sustained-released formulation 
replaced the standard formula and used at either 20 mg 2 times 
a day or 60mg/day (20mg 1/day and 40mg 1/day). Patients who 
could not tolerate a dose of at least 40 mg/day of 
methylphenidate were discontinued off the medication but were 
continued in the trial. 

 

13 Weeksk 13 Weeksk  None (ITT 
analysis);  30 
(56.6%) did not 
completed the 
treatment 
period 

 Placebo Placebo 2 times/day (2 capsules twice a day) and CBT 1/week; 
Folic acid in the form of a 1 mg tablet and 25 mg of riboflavin 
was added to each of the four prescribed capsules 
(approximately 100 mg/day) to track compliance. 

13 Weeksk 13 Weeksk None (ITT 
analysis);  29 
(54.7%) did not 
completed the 
treatment 
period 

Levin, 2015l, 
25887096, 

RCT, 

NCT00553319 

60mg mixed 
amphetamine salts 

60-mg/day extended-release mixed amphetamine salts in 100 
mg of riboflavin tablet; plus CBT 1/week. Participants unable to 
tolerate the maximum doses had their doses reduced based on 
clinical assessment. 

13 weeksm 13 weeksm  None (ITT 
analysis);  10 
(25%) did not 
completed the 
treatment 
period 

 

Placebo Placebo in 100 mg of riboflavin tablet; plus CBT 1/week  13 weeksm 13 weeksm None (ITT 
analysis);  14 
(32.6%) did not 
completed the 
treatment 
period  

     

Notzon, 2016l, 

28051838,  

RCT 

Extended-release 
mixed amphetamine 
salt 

 

Extended-release mixed amphetamine salts; 60 or 80 mg daily. 
Weekly CBT addressing cocaine use. 

13 weeksm NR  NR 
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Study, Year, PMID, 
Study Design,  

Trial Registration 
Number   

Arms  Description of Arms Length  

of Treatment, 
Mean (SD) 

Length of 
Follow-Up 

Attrition 

Rate 

 
Placebo  Weekly CBT addressing cocaine use.  13 weeksm NR  NR 

Schubiner, 2002,  

12233989,  

RCT 

Methylphenidate The doses were titrated from an initial dosage for the first 2 or 3 
days (10 mg three times a day) to a second-level dosage (20 
mg three times a day) for the next 4 to 5 days and finally to the 
target dosage of 30 mg three times a day by Day 8. All 
participants received twice-weekly CBT for cocaine 
dependence and weekly CBT for ADHD.  

 12 weeksn 12 weeksn 

55% did not 
complete the 
study 

 

Placebo  All participants received twice-weekly CBT for cocaine 
dependence and weekly CBT for ADHD. 

 12 weeksn 12 weeksn 42% did not 
complete the 
study 

Notes. aCopublication; bAmphetamine products included mixed amphetamine salts, D-amphetamine; methylphenidate products included immediate-release 
methylphenidate, osmotic-release oral system methylphenidate, transdermal methylphenidate, d-methylphenidate, extended-release methylphenidate; c64% of subjects in 
this study were probands from Biederman, 2008 who were taking medications; dOther medications included selective serotonin reuptake inhibitors (31%), tricyclic 
antidepressants (21%), a-adrenergic agents (15%), neuroleptics (6%), and benzodiazepines (4%); eBased on age at baseline and average follow-up time for adult 
assessment; fBased on full study sample; g67% were extended release or prodrug formulations; hBased on figure provided; i Trial duration was 13 weeks, which included 
baseline measurements and 12 weeks of treatment; jTrial was 12 weeks and included a 2-week placebo lead-in phase, a 2-week dose titration period, followed by 8 
weeks at a stable dose; k1-week placebo lead-in phase, a 2-week dose titration phase followed by 11 weeks at a stable dose; lCopublication; mA placebo lead-in period 
[week 1] preceded randomization followed by a 13-week trial with dose titrated in the first week and tapered down in the last week; nIncluded 1 week of baseline testing 
and 12 weeks of treatment. 

Abbreviations. ADHD=attention-deficit/hyperactivity disorder; CBT=cognitive behavioral therapy; ITT=intention to treat; mg=milligram; N/A=not applicable; N=number; 
NR=not reported; NRCS=non-randomized comparative study; P=prospective; PMID=PubMedID; R=retrospective; SD=standard deviation. 
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APPENDIX G. SUBSTANCE USE DISORDER OUTCOMES CATEGORIZATION 

Author, Year, PMID Study Outcome Definition  
Categorization for 
Report  

Chang, 2014,  

25158998 

Substance Abuse [Hospital visits or deaths with ICD-10 codes: F11–F16, F19; deaths, and 
convictions for a substance-related crime] 

SUD 

Steinhausen, 2014, 
24314850 

Substance Use Disorder [ICD-8: 303, 304; ICD-10: F1] SUD 

Dalsgaard, 2014, 24090624 
Substance Use Disorder [Psychiatric admissions in adulthood due to substance use disorder 
(ICD-8 or ICD-10: 304 or F 11.x–19.x)] 

SUD 

Mannuzza, 2008, 18381904 
Substance Use Disorder [DSM-III-R substance use disorder diagnosed in late adolescence or 
young adulthood] 

SUD 

Torgersen, 2013, 23104523 Substance Use Disorder [DSM-IV; alcohol, amphetamines, cannabis and opiates] SUD 

Wilens, 2006,  

16601645 
Substance Use Disorder [DSM-IV] 

SUD 

Biederman, 2008, 
18316421 

  

Alcohol Abuse Disorder [DSM-IV] AUD 

Alcohol Dependence Disorder [DSM-IV] AUD 

Dalsgaard, 2014, 24090624 
Alcohol Abuse Disorder / Alcohol Dependence [Psychiatric admissions in adulthood due to 
alcohol use disorder or alcohol dependence (ICD-8 or ICD-10: 291, 303 or F 10.x)] 

AUD 

Mannuzza, 2008, 18381904 Alcohol Use Disorder [DSM-III-R] AUD 

Biederman, 2008, 
18316421 

Drug Abuse Disorder [DSM-IV] Non-alcohol substance 
use disorders or 
stimulant use disorders Drug Dependence Disorder  [DSM-IV] 

Mannuzza, 2008, 18381904 
Non-Alcohol Substance Use Disorder [DSM-III-R] 

Non-alcohol substance 
use disorders or 
stimulant use disorders 

Stimulant Use Disorder [DSM-III-R] 
Non-alcohol substance 
use disorders or 
stimulant use disorders 
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APPENDIX H. CATEGORICAL OUTCOMES 

Table H1. SUD Outcomes (KQ1) - Comparative 

Author, Year, 
PMID 

Outcome Outcome 

Details 

Population Follow-up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

Biederman 2008 
18316421 

 

 

Substance Use 
Disorder  

Alcohol Abuse Disorder 
[DSM-IV] 

All 10 y Lifetime stimulant therapy NR/92 (NR) aHR 1.1 (0.6, 2.1)  

p = 0.66 No stimulant therapy NR/39 (NR) 

Substance 
Dependence  

Alcohol Dependence  
Disorder [DSM-IV] 

All 10 y Lifetime stimulant therapy NR/92 (NR) aHR 1.0 (0.5, 2.4)  

p = 0.93 No stimulant therapy NR/39 (NR) 

Substance Use 
Disorder  

Drug Abuse Disorder [DSM-
IV] 

All 10 y Lifetime stimulant therapy NR/92 (NR) aHR 1.6 (0.8, 3.2)  

p = 0.23 No stimulant therapy NR/39 (NR) 

Substance 
Dependence  

Drug Dependence Disorder  
[DSM-IV] 

All 10 y Lifetime stimulant therapy NR/92 (NR) aHR 1.0 (0.4, 2.6)  

p = 0.96 No stimulant therapy NR/39 (NR) 

Chang 2014 
25158998 

Substance Use 
Disorder  

Substance Abuse [Hospital 
visits or deaths with ICD-10 
codes: F11–F16, F19; deaths, 
and convictions for a 
substance-related crime] 

≥20 y at 
baseline 

3 y Stimulant therapy NR/NR (NR) aHR 0.97 (0.78, 1.20)  

p: NR No stimulant therapy NR/NR(NR) 

Steinhausen 
2014 24314850 

Substance Use 
Disorder 

Substance Use Disorder [ICD-
8: 303, 304; ICD-10: F1] 

All 15 y Methylphenidate 102/7314 (1.4%) aHR 0.92 (0.74, 1.15)  

p: NR No medication 72/6370 (1.1%) 

Substance Use 
Disorder 

Substance Use Disorder [ICD-
8: 303, 304; ICD-10: F1] 

All 15 y Mixed medication 627/5494 (11.4%) aHR 1.48 (1.31, 1.69)  

p: NR No medication 72/6370 (1.1%) 

Abbreviations. aHR=adjusted hazard ratio; DSM=Diagnostic and Statistical Manual of Mental Disorders; ICD=International Classification of Disease; n/N=number; NR=not 
reported; OR=odds ratio; y=year.  

 

Table H2. SUD Outcomes (KQ1) - Single Group 

Author, Year, 
PMID 

Outcome Outcome Details Population Follow-Up Group/Comparators  n/N (%) 

Dalsgaard 2014 
24090624 

Substance Use 
Disorder  

Substance Use Disorder [Psychiatric admissions 
in adulthood due to substance use disorder 
(ICD-8 or ICD-10: 304 or F 11.x–19.x)] 

All At mean age of 31 (SD 6.6) Methylphenidate or 
dexamphetamine in 
childhood 

11/208 (5.3%) 

Substance Use 
Disorder  

Alcohol Abuse Disorder / Alcohol Dependence 
[Psychiatric admissions in adulthood due to 
alcohol use disorder or alcohol dependence 
(ICD-8 or ICD-10: 291, 303 or F 10.x)] 

All At mean age of 31 (SD 6.6) Methylphenidate or 
dexamphetamine in 
childhood 

11/208 (5.3%) 
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Author, Year, 
PMID 

Outcome Outcome Details Population Follow-Up Group/Comparators  n/N (%) 

Mannuzza 2008 
18381904 

 

 

 

Substance Use 
Disorder  

Substance Use Disorder [DSM-III-R substance 
use disorder diagnosed in late adolescence or 
young adulthood] 

ADHD group At mean age of 25.3 (SD 1.3) Methylphenidate 80/176 (45.4%) 

Substance Use 
Disorder  

Alcohol Use Disorder [DSM-III-R] ADHD group At mean age of 25.3 (SD 1.3) Methylphenidate 49/176 (27.8%) 

Substance Use 
Disorder  

Non-Alcohol Substance Use Disorder [DSM-III-
R] 

ADHD group At mean age of 25.3 (SD 1.3) Methylphenidate 65/176 (36.9%) 

Substance Use 
Disorder  

Stimulant Use Disorder [DSM-III-R] ADHD group At mean age of 25.3 (SD 1.3) Methylphenidate 43/176 (24.4%) 

Torgersen 2013 
23104523 

Substance Use 
Disorder 

Substance Use Disorder [DSM-IV; alcohol, 
amphetamines, cannabis and opiates] 

ADHD with no 
comorbid SUD 

43 m Methylphenidate 0/52 (0%) 

Wilens 2006 
16601645 

Substance Use 
Disorder 

Substance Use Disorder [DSM-IV] All 10 y Stimulants (96%) 29/55 (53%) 

Abbreviations. DSM=Diagnostic and Statistical Manual Of Mental Disorders; ICD=International Classification of Disease; m=months; n/N=number; SD=standard deviation; 

y=year  

 

Table H3. Diversion or Misuse Outcomes (KQ1) - All Single Group 

Author, Year, PMID Outcome Outcome Details Population Follow-Up Group/Comparators  n/N (%) 

Wilens 2006 
16601645 

 

 

 

 

 

 

 

ADHD Medication 
Diversion 

Sold ADHD medication within the past 4 years All 10 y Stimulants (96%) 6/55 (11%) 

ADHD Medication 
Misuse 

Used too much of ADHD medication within the past 4 
years 

All 
10 y 

Stimulants (96%) 12/55 (22%) 

ADHD Medication 
Misuse 

Got high on ADHD medication within the past 4 years All 
10 y 

Stimulants (96%) 5/55 (10%) 

ADHD Medication 
Misuse 

Misused ADHD medication within the past 4 years All 
10 y 

Stimulants (96%) 12/55 (22%) 

ADHD Medication 
Misuse 

Skipped ADHD medication to use alcohol or drugs 
within the past 4 years 

All 
10 y 

Stimulants (96%) 9/55 (16%) 

ADHD Medication 
Misuse 

Used ADHD medication with alcohol or drugs within 
the past 4 years 

All 
10 y 

Stimulants (96%) 17/55 (31%) 

ADHD Medication 
Misuse 

Experienced a reaction with ADHD medication and 
alcohol or drugs within the past 4 years 

All 
10 y 

Stimulants (96%) 3/55 (5%) 

Abbreviations. ADHD=attention-deficit/hyperactivity disorder; n/N=number; y=year. 
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Table H4. ADHD Treatment Adherence (KQ2) 

Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

Konstenius 2010 
20015599 

ADHD Treatment 
Adherence 

Treatment retention Treatment 
Completers 

13 w Methylphenidate 5a/12 (41%) OR 3.65 (0.53, 25.01)a  

p = 0.188a Placebo 2a/12 (16%) 

Levin 2006 
16102908 

 

ADHD Treatment 
Adherence 

Treatment compliance by 
Riboflavin fluorescence testing 

All 12 w Methylphenidate NR/NR (77%) ES: NR p: NR 

Placebo NRNR (83%) 

ADHD Treatment 
Adherence 

Treatment compliance by 
Riboflavin fluorescence testing 

All 12 w Methylphenidate NR/NR (77%) ES: NR p: NR 

Bupropion NR/NR (91%) 

Notes.  aCalculated by the research group.  

Abbreviations. ADHD=attention-deficit/hyperactivity disorder; ES=effect size; n/N=number; NR=not reported; OR=odds ratio; w=weeks. 

 

Table H5. SUD Treatment Adherence (KQ2) 

Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

Kast 2021 
33988929 

SUD Treatment 
Adherence 

Treatment attrition All 90 days Stimulants within 90 days of 
admission 

8a/171 (5%) aHR: 0.59 (0.40, 0.87)  

p = 0.008 

No stimulants within 90 days 
of admission 

11a/32 (35%) 

Note.  aCalculated by the research group.  

Abbreviations. aHR=adjusted hazard ratio; SUD=substance use disorder. 

 

Table H6. SUD Symptom Change (KQ2) 

Author, Year, 
PMID 

Outcome Outcome Details Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

Levin 2007 
16930863 

SUD Symptom 
Change 

Improved on the CGI [Clinical 
Global Improvement, score of 
<3 for cocaine use] 

All 14 w Methylphenidate 32/53 (60%) OR 1.58 (0.73, 3.42)a  

p = 0.24 Placebo 26/53 (49%) 

Notes. aCalculated by the research group.  

Abbreviations. CGI=clinical global improvement scale; n/N=number; OR=odds ratio; SUD=substance use disorder; w=weeks. 
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Table H7. ADHD Symptom Change (KQ2) 

Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

Levin 2006 
16102908 

ADHD Symptom 
Change 

CGI [Clinical Global Improvement] 
score of <3 at the end of the study 

All 12 w Methylphenidate 6/32 (19%) OR 0.36 (0.11, 1.10)a 
p=0.072a 

Placebo 13/33 (39%) 

ADHD Symptom 
Change 

CGI [Clinical Global Improvement] 
score of <3 at the end of the study 

All 12 w Methylphenidate 6/32 (19%) OR 0.53 (0.17, 1.69)a 
p=0.283a 

Bupropion 10/33 (30%) 

ADHD Symptom 
Change 

≥30% reduction in AARS [Adult 
ADHD Rating Scale] 

All 12 w Methylphenidate 11/32 (34%) OR 0.63 (0.23, 1.71)a 
p=0.363a 

Placebo 15/33 (46%) 

ADHD Symptom 
Change 

≥30% reduction in AARS [Adult 
ADHD Rating Scale] 

All 12 w Methylphenidate 11/32 (34%) OR 0.56 (0.2, 1.51)a  

p=0.25a Bupropion 16/33 (49%) 

ADHD Symptom 
Change 

≥30% reduction in AARS & improved 
on CGI [Adult ADHD Rating Scale; 
Clinical Global Improvement scale; 
score of <3] 

All 12 w Methylphenidate 3/32 (9%) OR 0.38 (0.09, 1.64)  

p=0.197 Placebo 7/33 (21%) 

ADHD Symptom 
Change 

≥30% reduction in AARS & improved 
on CGI [Adult ADHD Rating Scale; 
Clinical Global Improvement scale; 
score of <3] 

All 12 w Methylphenidate 3/32 (9%) OR 0.58 (0.13, 2.66)a 
p=0.482a 

Bupropion 5/33 (15%) 

Levin 2007 
16930863 

ADHD Symptom 
Change 

Much or very much improved on the 
GCI [Clinical Global Improvement 
scale for ADHD] 

All 14 w Methylphenidate 18/53 (34%) OR 1.19 (0.53, 2.69)a  

p=0.68 Placebo 16/53 (30%) 

ADHD Symptom 
Change 

≥30% reduction in AARS [Adult 
ADHD Rating Scale] 

All 14 w Methylphenidate 25/53 (47%) OR 0.74 (0.34, 1.59)a 

p=0.44 Placebo 29/53 (55%) 

ADHD Symptom 
Change 

≥30% reduction in AARS & improved 
on CGI [Adult ADHD Rating Scale; 
Clinical Global Improvement scale; 
score of <3] 

All 14 w Methylphenidate 16/53 (30%) OR 1.10 (0.47, 2.53)a 

p=0.83 Placebo 15/53 (28%) 

ADHD Symptom 
Change 

≥30% reduction on the TAADDS 
[Targeted Adult Attention Deficit 
Disorder Scale] 

All 14 w Methylphenidate 21/53 (40%) OR 1.66 (0.74, 3.75)a  

p=0.22 Placebo 15/53 (28%) 

Levin 2015 
25887096 

ADHD Symptom 
Change 

CGI [Clinical Global Impression 
score of <3  

All 14 w Mixed amphetamine salts 31/83 (37%) OR 4.53 (1.61, 12.73)a 
p=0.004a 

Placebo 5/43 (12%) 

ADHD Symptom 
Change 

≥30% reduction in AISRS [Adult 
ADHD Investigator Symptom Rating 
Scale] 

All 14 w Mixed amphetamine salts 55/83 (66%) OR 3.00 (1.40, 6.44)a 
p=0.005a 

Placebo 17/43 (40%) 

Schubiner 2002 
12233989 

 

ADHD Symptom 
Change 

Moderate improvement by physician 
ratings (1 or 2 on 7-point scale 

All 12 w Methylphenidate 18.48/24 (77%) OR 12.59 (3.21, 49.41)a 
p<0.001a 

Placebo 5.04/24 (21%) 

All 12 w Methylphenidate 17.52/24 (73%) 
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Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

ADHD Symptom 
Change 

Moderate improvement by patient 
ratings (1 or 2 on 7-point scale)  

Placebo 10.08/24 (42%) OR 3.73 (1.11, 12.55)a 
p=0.033a 

Notes.  aCalculated by the research group.  

Abbreviations. AARS=Adult ADHD Rating Scale; ADHD=attention-deficit/hyperactivity disorder; AISRS=Adult ADHD Investigator Symptom Rating Scale; CGI=clinical 
global improvement; n/N=number; OR=odds ratio; TAADS=Targeted Adult Attention Deficit Disorder Scale; w=weeks. 

 

Table H8. Abstinence (KQ2) 

Author, Year, 
PMID 

Outcome Outcome Details Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

Levin 2006 
16102908 

 

 

 

Abstinence ≥2 consecutive weeks of 
abstinence 

All 12 w Methylphenidate 3/32 (9%) OR 0.58 (0.13, 2.66)a  

p=0.482a Placebo 5/33 (15%) 

Abstinence ≥2 consecutive weeks of 
abstinence 

All 12 w Methylphenidate 3/32 (9%) OR 1.60 (0.25, 10.29)a  

p=0.619a Bupropion 2/33 (6%) 

Abstinence ≥2 consecutive weeks of 
abstinence 

Current 
cocaine 

abusing/ 
dependent 
individuals  

12 w Methylphenidate 2/13 (15%) OR 1.09 (0.16, 7.59)a  

p = 0.95 Placebo 3/21 (14%) 

Abstinence ≥2 consecutive weeks of 
abstinence 

Current 
cocaine 

abusing/ 
dependent 
individuals 

12 w Methylphenidate 2/13 (15%) OR 1.45 (0.18, 11.94)a  

p=0.727a Bupropion 2/18 (11%) 

Levin 2007 
16930863 

Abstinence ≥2 consecutive weeks of 
abstinence 

All 14 w Methylphenidate 8/53 (15%) OR 0.87 (0.31, 2.46)a  

p=0.69 Placebo 9/53 (17%) 

Levin 2015 
25887096 

Abstinence ≥3 consecutive weeks of 
abstinence [by urine screens 
and self-report] 

All 14 w Mixed amphetamine salts 20/83 (24.1%) aOR 8.74 (1.78, 42.97)  

p=0.008 Placebo 3/43 (7%) 

Notes. aCalculated by the research group. 

Abbreviations. aOR=adjusted odds ratio; n/N=number; OR=odds ratio; w=weeks.  
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Table H9. Substance Use (KQ2) 

Author, Year, 
PMID 

Outcome Outcome Details Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

Levin 2006 
16102908 

Substance use Proportion of weeks positive 
for opiates 

Patients x 12 
weeks 

12 w Methylphenidate 130/384 (34%) OR 0.74 (0.55, 0.99)a  

p=0.044a Placebo 162/396 (41%) 

Substance use Proportion of weeks positive 
for opiates 

Patients x 12 
weeks 

12 w Methylphenidate 130/384 (34%) OR 0.84 (0.63, 1.13)a  

p=0.245a Bupropion 150/396 (38%) 

Levin 2007 
16930863 

Substance Use Probability of THC positive 
urine sample (>100 ng/ml) 

All 14 w Methylphenidate NR/53 (NR) OR 2.56 (1.85, 3.57)  

p: NRb Placebo NR/53 (NR) 

Substance Use Illicit amphetamine use All 14 w Methylphenidate 0/53 (0%) OR 0.24 (0.01, 5.52)a,c  

p=0.374a Placebo 2/53 (4%) 

Substance Use Illicit opiate use All 14 w Methylphenidate 1/53 (2%) OR 1.00 (0.06, 16.42)a  

p=1a Placebo 1/53 (2%) 

Notzon 2016 
28051838 

Substance Use Cannabis smoking All 14 w Mixed amphetamine salts 18.13/37 (~49%)d OR 0.20 (0.05, 0.75)a  

p=0.017a Placebo 16.60/20 (~83%)d 

Notes. aCalculated by the research group; bThe study reported OR for Placebo vs Methylphenidate. The reported estimate was inverted to make the Placebo group a 
reference category; c0.5 correction for zero-cells; dPercentages were extracted from the figure.  

Abbreviations. NR=not reported; OR=odds ratio; THC=tetrahydrocannabinol; w=weeks. 
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Table H10. Medication Misuse or Diversion (KQ2) 

Author, Year, 
PMID 

Outcome Outcome Details Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI), p-Value 

Levin 2006 
16102908 

 

 

 

ADHD Medication 
Diversion 

ADHD Medication Diversion 
[any reports from 
counsellors, clinical staff or 
patients] 

All 12 w Methylphenidate 0/32 (0%) Not applicable 

Placebo 0/33 (0%) 

ADHD Medication 
Diversion 

ADHD Medication Diversion 
[any reports from 
counsellors, clinical staff or 
patients] 

All 12 w Methylphenidate 0/32 (0%) Not applicable 

Bupropion 0/33 (0%) 

ADHD Medication 
Misuse 

ADHD medication made 
them high or euphoric [any 
reports from counsellors, 
clinical staff or patients] 

All 12 w Methylphenidate 0/32 (0%) Not applicable 

Placebo 0/33 (0%) 

ADHD Medication 
Misuse 

ADHD medication made 
them high or euphoric [any 
reports from counsellors, 
clinical staff or patients] 

All 12 w Methylphenidate 0/32 (0%) Not applicable 

Bupropion 0/33 (0%) 

Abbreviations. ADHD=attention-deficit/hyperactivity disorder; n/N=number; w=weeks. 
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APPENDIX I. CONTINUOUS OUTCOMES 

Table I1. ADHD Treatment Adherence (KQ2, Continuous) 

Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  N Mean (SD) or 

Median [25th , 75th 
percentiles] 

Effect Size (ES),  

p-Value 

Levin 2007 
16930863 

ADHD Treatment 
Adherence 

Proportion of samples with 
positive fluorescence 

All 14 w Methylphenidate 43 0.84 (0.16) MD 0.02 (-0.05, 0.09)a  

p=0.566a Placebo 48 0.82 (0.17) 

Levin 2015 
25887096 

ADHD Treatment 
Adherence 

Proportion of samples with 
positive fluorescence 

All 14 w Mixed amphetamine salts 
(80mg) 

41 1 [0.897, 1] ES: NR p=0.57 

Mixed amphetamine salts 
(60mg)_ 

38 1 [0.954, 1] 

Placebo 41 1 [0.929, 1] 

Notes.  aCalculated by the research group.  

Abbreviations. ADHD=attention-deficit/hyperactivity disorder; ES=effect size; MD=mean difference; N=number; SD=standard deviation; w=weeks. 

 

Table I2. SUD Treatment Adherence (KQ2, Continuous) 

Author, Year, 
PMID 

Outcome Outcome 

Details 

 

Population Follow-Up Group/Comparators  N Mean (SD) or 

Median [25th , 
75th percentiles] 

Effect Size (ES),  

p-Value 

Levin 2015 
25887096 

SUD Treatment 
Adherence 

Count of attended CBT 
sessions, out of 12 sessions 

All 14 w Mixed amphetamine salts 79 9.29 (3.88)a MD 1.19 (-0.36, 2.74)a  

p=0.131a Placebo 41 8.1 (4.4) 

Notes.  aCalculated by the research group.  

Abbreviations. CBT=cognitive behavioral therapy; ES=effect size; MD=mean difference; N=number; SD=standard deviation; SUD=substance use disorder; w=weeks. 

 

Table I3. SUD Symptom Change (KQ2, Continuous) 

Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  N Mean (SD) or 

Median [25th , 
75th percentiles] 

Effect Size (ES),  

p-Value 

Konstenius 2010 
20015599 

 

Other Symptom 
Change 

Change in craving [7-point 
visual analog craving scale 
adapted from the Tiffany 
craving scale] 

All 13 w Methylphenidate 12 2.3 (1.3) MD -0.5 (-1.83, 0.83)a  

p=0.670 Placebo 12 2.8 (1.8) 

Notes. aCalculated by the research group.  

Abbreviations. ES=effect size; MD=mean difference; N=number; SD=standard deviation; W=weeks. 

 



ADHD and Substance Use Disorders in Adults Evidence Synthesis Program 

82 

Table I4. ADHD Symptom Change (KQ2, Continuous) 

Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  N Mean (SD) or 

Median [25th , 
75th percentiles] 

Effect Size (ES),  

p-Value 

Konstenius 2010 
20015599 

ADHD Symptom 
Change 

Change in CAARS (S) [Conners 
Adult ADHD Rating Scale; self-rated 
scale] 

All 13 w Methylphenidate 12 19.1a (13.2) MD 10.6 (-3.65, 24.85)b  

p=0.137 Placebo 12 8.5a (19.8) 

ADHD Symptom 
Change 

Change in CAARS (O) [Conners 
Adult ADHD Rating Scale; observer-
rated scale] 

All 13 w Methylphenidate 12 3.9a (11.9) MD -0.10 (-11.01, 10.81) 
p=0.686 

Placebo 12 4.0a (13.8) 

Levin 2015 
25887096 

 

 

 

 

ADHD Symptom 
Change 

Change in the AISRS [Adult ADHD 
Investigator Symptom Rating Scale], 
Calculated as the value at week 0 
minus the value at the last week 

All 14 w Mixed amphetamine salts 79 18.0 (12.2)b MD 9.41 (4.75, 14.07)b  

p<0.001 Placebo 41 8.59 (12.24) 

ADHD Symptom 
Change 

Change in CGI psychopathology 
subscale for ADHD [Clinical Global 
Improvement], Calculated as the 
value at week 0 minus the value at 
the last week 

All 14 w Mixed amphetamine salts 79 1.44 (1.15)b MD 0.64 (0.19, 1.09)b  

p=0.001 Placebo 41 0.80 (1.23) 

ADHD Symptom 
Change 

Change in CAARS (Total score) 
[Conners Adult ADHD Rating 
Scales], Calculated as the value at 
week 0 minus the value at the last 
week 

All 14 w Mixed amphetamine salts 76 16.1 (15.3)b MD 11.09 (5.48, 16.70)b  

p<0.001 Placebo 40 5.01 (12.84) 

ADHD Symptom 
Change 

Change in CAARS (Hyperactive) 
[Conners Adult ADHD Rating 
Scales], Calculated as the value at 
week 0 minus the value at the last 
week 

All 14 w Mixed amphetamine salts 77 14.30 (13.9)b MD 8.88 (3.33, 14.43)b  

p=0.002 Placebo 39 5.42 (14.92) 

ADHD Symptom 
Change 

Change in CAARS (Inattentive) 
[Conners Adult ADHD Rating 
Scales], Calculated as the value at 
week 0 minus the value at the last 
week 

All 14 w Mixed amphetamine salts 77 14.9 (15.3)b MD 10.87 (5.34, 16.40)b 

 p<0.001 Placebo 39 4.03 (11.66) 

Schubiner 2002 
12233989 

 

ADHD Symptom 
Change 

No. inattentive symptoms All 12 w Methylphenidate 24 2.13 (2.85) MD -0.70 (-2.39, 0.99)b  

p=0.408b Placebo 24 2.83 (2.96) 

ADHD Symptom 
Change 

No. hyperactive symptoms All 12 w Methylphenidate 24 3.42 (2.67) MD -1.36 (-3.07, 0.35)b  

p=0.115b Placebo 24 4.78 (3.18) 

Notes. aThe reported change score was a follow-up minus baseline score. To make it consistent with Levin’s 2015 study, we recalculated it as a baseline minus the follow-
up score; bCalculated by the research group. 

Abbreviations. ADHD=attention-deficit/hyperactivity disorder; AISRS=Adult ADHD Investigator Symptom Rating Scale; CAARS(S)=Conners Adult ADHD Rating Scale; 
self-rated scale; CAARS(O)=Conners Adult ADHD Rating Scale- observer-rated scale; CGI=Clinical Global Improvement; ES=effect size; MD=mean difference; 
N=number; SD=standard deviation; w=weeks. 
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Table I5. Substance Use (KQ2, Continuous) 

Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  N Mean (SD) or 

Median [25th , 
75th percentiles] 

Effect Size (ES),  

p-Value 

Konstenius 2010 
20015599 

 

 

 

 

 

 

Substance Use Amphetamine use, days 
[positive urine toxicology] 

All 13 w Methylphenidate 12 10.6 (8.8) MD 2.00 (-5.04, 9.04)a 
p=0.472 

Placebo 12 8.6 (7.8) 

Substance Use Other illicit drug use, days 
[positive urine toxicology] 

All 13 w Methylphenidate 12 4.1 (3.6) MD 0.60 (-2.49, 3.69)a 
p=0.501 

Placebo 12 3.5 (3.7) 

Substance Use Amphetamine use, days [self-
reported] 

All 13 w Methylphenidate 12 4.6 (7.9) MD 0.5 (-5.07, 6.07)a p=0.698 

Placebo 12 4.1 (4.9) 

Substance Use Other illicit drug use, days 
[self-reported] 

All 13 w Methylphenidate 12 0.5 (1.0) MD -4.10 (-8.33, 0.13)a 
p=0.160 

Placebo 12 4.6 (7.0) 

Substance Use Alcohol use <60 g/day, days All 13 w Methylphenidate 12 1.3 (2.0) MD -11.00 (-20.89, -1.11)a 
p=0.038 

Placebo 12 12.3 (16.4) 

Substance Use Alcohol use >60 g/day, days All 13 w Methylphenidate 12 4.2 (10.0) MD -3.80 (-12.18, 4.58)a 
p=0.184 

Placebo 12 8.0 (9.8) 

Substance Use Time to relapse, days (by 
urine sample) 

All 13 w Methylphenidate 12 3.33, CI= 2.2–5.4 ES: NR p: NS 

Placebo 12 3.80, CI= 1.8–4.9  

Levin 2006 
16102908 

 

 

 

Substance Use Proportion of positive weeks 
for any drug 

All 12 w Methylphenidate 32 0.94 (0.08) MD 0.03 (-0.01, 0.07))a 
p=0.161)a Placebo 33 0.91 (0.09) 

Substance Use Proportion of positive weeks 
for any drug 

All 12 w Methylphenidate 32 0.94 (0.08) MD 0.01 (-0.03, 0.05)a 
p=0.616a Bupropion 33 0.93 (0.08) 

Substance Use Proportion of positive weeks 
for Cocaine 

Current 
cocaine 

abusing/ 
dependent 
individuals 

12 w Methylphenidate 13 0.86 (0.25) 

MD 0.00 (-0.19, 0.19)a  

p=1a 

Placebo 21 0.86 (0.28) 

Substance Use Proportion of positive weeks 
for Cocaine 

Current 
cocaine 

Abusing 
/dependent 
individuals 

12 w Methylphenidate 13 0.86 (0.25) 

MD -0.05 (-0.23, 0.13)a 
p=0.569a 

Bupropion 18 0.91 (0.23) 

Levin 2007 
16930863 

Substance Use Proportion of weeks that were 
cocaine positive 

All 14 w Methylphenidate 43 0.73 (0.29) MD 0.03 (-0.05, 0.15)a 
p=0.623a 

Placebo 48 0.70 (0.29) 

Substance Use Mean level of THC in urine 
samples, ng/ml 

Patients x 14 
weeks x 3 
samples per 
week 

14 w Methylphenidate 1806b 413 (482) MD 239.00 (216.54, 261.46)a  

p<0.001a Placebo 2016b 174 (170) 
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Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  N Mean (SD) or 

Median [25th , 
75th percentiles] 

Effect Size (ES),  

p-Value 

Schubiner 2002 
12233989 

Substance Use Proportion of urine samples 
tested negative for cocaine 

All 12 w Methylphenidate 24 0.50 (0.50) MD 0.08 (-0.16, 0.32)a 

p=0.512a 
Placebo 24 0.42 (0.32) 

Notes. aCalculated by the research team; bEstimated as a product of arm sample size, total follow-up length in weeks, and a count of samples per week (N=3).   

Abbreviations. ES=effect size; MD=mean difference; N=number; NS=not significant; SD=standard deviation; SUD=substance use disorder; THC=tetrahydrocannabinol; 
w=weeks. 

 

Table I6. Abstinence (KQ2, Continuous) 

Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  N Mean (SD) or 

Median [25th , 
75th percentiles] 

Effect size (ES),  

p-Value 

Konstenius 2010 
20015599 

Abstinence Longest period of 
abstinence, days 

All 13 w Methylphenidate 12 4.6 (3.4) MD 0.70 (-2.01, 3.41)a 
p=0.614 

Placebo 12 3.9 (3.0) 

Schubiner 2002 
12233989 

Abstinence Longest continuous 
abstinence, days 

All 12 w Methylphenidate 24 5.17 (6.22) MD 0.00 (-3.42, 3.42)a  

p=1a Placebo 24 5.17 (5.53) 

Notes. aCalculated by the research team.  

Abbreviations. ES=effect size; MD=mean difference; N=number; SD=standard deviation; w=weeks. 

 

Table I7. Other Symptom Change (KQ2, Continuous) 

Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  N Mean (SD) or 

Median [25th , 
75th percentiles] 

Effect size (ES),  

p-Value 

Konstenius 2010 
20015599 

 

Other Symptom 
Change 

Change in Beck’s 
Depression Inventory 

All 13 w Methylphenidate 12 −6.9 (9.8) MD -7.30 (-14.18, -0.42)a 
p=0.138 

Placebo 12 0.4 (6.0) 

Other Symptom 
Change 

Change in Beck’s Anxiety 
Inventory  

All 13 w Methylphenidate 12 −0.5 (6.4) MD -3.9 (-8.45, 0.65)a 
p=0.098 

Placebo 12 3.4 (4.1) 

Other Symptom 
Change 

Change in Stroop-test 
[reaction time and directed 
attention] 

All 13 w Methylphenidate 12 −2.6 (22.0) MD 4.40 (-9.92, 18.72)a 
p=0.193 

Placebo 12 −7.0 (9.4) 

Notes. aCalculated by the research team.  

Abbreviations. ES=effect size; MD=mean difference; N=number; SD=standard deviation; w=weeks. 
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APPENDIX J. ADVERSE EVENTS OUTCOMES 

Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

Levin 2006 Adverse Events Fatigue All 12 w Methylphenidate 0/32 (0) OR 0.13 (0.01, 2.70)a 
p=0.190a 

Placebo 31/33 (9) 

 Adverse Events Increased sweating All 12 w Methylphenidate 21/32 (6) OR 0.67 (0.10, 4.28)a 
p=0.669a 

Bupropion 31/33 (9) 

 Adverse Events Ended trial due to side 
effects 

All 12 w Methylphenidate 1/32 (3) OR 0.50 (0.04, 5.80)a 
p=0.579a 

Placebo 2/33 (6) 

 Adverse Events Had dosage lowered during 
study 

All 12 w Methylphenidate 3/32 (9) OR 3.31 (0.33, 33.63)a 
p=0.312a 

Bupropion 1/33 (3) 

Levin 2015 
25887096 

Adverse Events Tolerated the assigned dose Completed 
induction 

14 w Mixed amphetamine salts 53/81 (65%) OR 0.27 (0.09, 0.77)a 
p=0.014a 

Placebo 35/40 (88%) 

 Adverse Events Medication discontinuation 
due to intolerable adverse 
effects or to blood pressure 
or heart rate above strict 
study parameters 

All 14 w Mixed amphetamine salts 12/83 (14%) OR 1.65 (0.50, 5.46)a 
p=0.413a 

Placebo 4/43 (10%) 

 Adverse Events Anxiety All 14 w Mixed amphetamine salts 13/83 (16%) OR 2.48 (0.67, 9.22)a 
p=0.176a 

Placebo 3/43 (7%) 

 Adverse Events Insomnia All 14 w Mixed amphetamine salts 12/83 (14%) OR 7.1 (0.89, 56.56)a 
p=0.064a 

Placebo 1/43 (2.3%) 

 Adverse Events Dry Mouth All 14 w Mixed amphetamine salts 12/83 (14%) OR 14.86 (0.86, 257.43)a 
p=0.064a 

Placebo 0/43 (0%) 

 Adverse Events Decreased appetite All 14 w Mixed amphetamine salts 9/83 (11%) OR 5.11 (0.63, 41.73)a 
p=0.128a 

Placebo 1/43 (2.3%) 

 Adverse Events Fidgety / Jittery All 14 w Mixed amphetamine salts 5/83 (6%) OR 2.69 (0.3, 23.81)a 
p=0.373a 

Placebo 1/43 (2.3%) 

 Adverse Events Headache All 14 w Mixed amphetamine salts 2/83 (2%) OR 0.33 (0.05, 2.05)a 
p=0.234a 

Placebo 3/43 (7.0%) 

 Adverse Events Racing Heart All 14 w Mixed amphetamine salts 4/83 (5%) OR 2.13 (0.23, 19.64)a 
p=0.506a 

Placebo 1/43 (2.3%) 

 Adverse Events Fatigue All 14 w Mixed amphetamine salts 4/83 (5%) OR 4.81 (0.25, 91.5)a 
p=0.296a 

Placebo 0/43 (0%) 

 Adverse Events Nausea All 14 w Mixed amphetamine salts 1/83 (1%) 
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Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

Placebo 1/43 (2%) OR 0.51 (0.03, 8.39)a 
p=0.639a 

 Adverse Events Breathing Difficulty All 14 w Mixed amphetamine salts 2/83 (2%) OR 2.61 (0.12, 55.55)a 
p=0.539a 

Placebo 0/43 (0%) 

 Adverse Events Chest Palpitations All 14 w Mixed amphetamine salts 1/83 (1%) OR 0.51 (0.03, 8.39)a 
p=0.639a 

Placebo 1/43 (2%) 

 Adverse Events Chest Pain All 14 w Mixed amphetamine salts 1/83 (1%) OR 0.51 (0.03, 8.39)a 
p=0.639a 

Placebo 1/43 (2%) 

 Adverse Events Rash All 14 w Mixed amphetamine salts 2/83 (2%) OR 2.61 (0.12, 55.55)a 
p=0.539a 

Placebo 0/43 (0%) 

 Adverse Events Itchiness All 14 w Mixed amphetamine salts 1/83 (1%) OR 0.51 (0.03, 8.39)a 
p=0.639a 

Placebo 1/43 (2%) 

 Adverse Events Vomiting All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Depression All 14 w Mixed amphetamine salts 0/83 (0%) OR 0.25 (0.01, 7.74)a 
p=0.432a 

Placebo 1/43 (2%) 

 Adverse Events Dizziness All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Diarrhea All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Agitation All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Obsessive thoughts All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Increased libido All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Sinus infection All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 
38.75)ap=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Staph infection All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Shoulder pain All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Prickly sensation All 14 w Mixed amphetamine salts 0/83 (0%) 
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Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

Placebo 1/43 (2%) OR 0.25 (0.01, 7.74)a 
p=0.432a 

 Adverse Events Back pain All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Stomach pain All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Possible seizure All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

 Adverse Events Abscess All 14 w Mixed amphetamine salts 1/83 (1%) OR 1.55 (0.06, 38.75)a 
p=0.791a 

Placebo 0/43 (0%) 

Levin 2007 
16930863 

Adverse Events Headache 
(moderate/severe) 

All 14 w Methylphenidate 4.24/53 (8%) OR 4.26 (0.49, 37.09)a 
p=0.189a 

Placebo 1.06/53 (2%) 

 Adverse Events Gastrointestinal upset 
(moderate/severe) 

All 14 w Methylphenidate 4.24/53 (8%) OR 2.09 (0.38, 11.36)a 
p=0.395a 

Placebo 2.12/53 (4%) 

 Adverse Events Diarrhea (moderate/severe) All 14 w Methylphenidate 1.06/53 (2%) OR 0.21 (0.02, 1.76)a 
p=0.148a 

Placebo 4.77/53 (9%) 

 Adverse Events Insomnia (moderate/severe) All 14 w Methylphenidate 4.77/53 (9%) OR 4.85 (0.57, 41.22)a 
p=0.148a 

Placebo 1.06/53 (2%) 

 Adverse Events Stopped medication due to 
adverse events 

All 14 w Methylphenidate 1/53 (2%) OR 1 (0.06, 16.42)a  

p=1a Placebo 1/53 (2%) 

 Adverse Events Medication dose lowered 
due to adverse events 

All 14 w Methylphenidate 4/53 (8%) OR 4.24 (0.46, 39.31)a 
p=0.203a 

Placebo 1/53 (2%) 

Schubiner 2002 
12233989 

Adverse Events Chest pain All 12 w Methylphenidate 0/24 (0%) OR 0.24 (0.01, 5.8)a 
p=0.383a 

Placebo 1.92/24 (8%) 

 Adverse Events Palpitations All 12 w Methylphenidate 0/24 (0%) OR 0.51 (0.02, 16.35)a 
p=0.704a 

Placebo 0.96/24 (4%) 

 Adverse Events Dizzy All 12 w Methylphenidate 1.92/24 (8%) OR 2.09 (0.17, 25.9)a 
p=0.567 

Placebo 0.96/24 (4%) 

 Adverse Events Stomachaches All 12 w Methylphenidate 3.12/24 (13%) OR 1 (0.19, 5.38)a  

p=1a Placebo 3.12/24 (13%) 

 Adverse Events Nightmares All 12 w Methylphenidate 5.04/24 (21%) OR 1.78 (0.38, 8.32)a 
p=0.464a 

Placebo 3.12/24 (13%) 

 Adverse Events Headaches All 12 w Methylphenidate 6/24 (25%) OR 1 (0.27, 3.69)a  
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Author, Year, 
PMID 

Outcome Outcome Details 

 

Population Follow-Up Group/Comparators  n/N (%) Effect Size (95% CI),  

p-Value 

Placebo 6/24 (25%) p=1a 

 Adverse Events Nausea or upset stomach All 12 w Methylphenidate 7.92/24 (33%) OR 1.85 (0.51, 
6.8)ap=0.352a 

Placebo 5.04/24 (21%) 

 Adverse Events Euphoric, unusually happy All 12 w Methylphenidate 10.08/24 (42%) OR 1.77 (0.54, 5.87)a 
p=0.349a 

Placebo 6.96/24 (29%) 

 Adverse Events Drowsiness All 12 w Methylphenidate 6/24 (25%) OR 0.46 (0.13, 1.57)a 
p=0.216a 

Placebo 10.08/24 (42%) 

 Adverse Events Tics or nervous movements All 12 w Methylphenidate 4.08/24 (17%) OR 0.77 (0.18, 3.28)a 
p=0.724a 

Placebo 5.04/24 (21%) 

 Adverse Events Decreased appetite All 12 w Methylphenidate 12/24 (50%) OR 3.00 (0.88, 10.18)a 
p=0.078a 

Placebo 6/24 (25%) 

 Adverse Events Insomnia or trouble sleeping All 12 w Methylphenidate 15.12/24 (63%) OR 3.46 (1.05, 11.34)a 
p=0.041a 

Placebo 7.92/24 (33%) 

 Adverse Events Irritability All 12 w Methylphenidate 13.92/24 (58%) OR 1.18 (0.38, 3.68)a 
p=0.78a 

Placebo 12.96/24 (54%) 

 Adverse Events Sadness All 12 w Methylphenidate 15.12/24 (63%) OR 2.78 (0.86, 8.94)a 
p=0.087a 

Placebo 9.12/24 (38%) 

 Adverse Events Talk less with others All 12 w Methylphenidate 11.04/24 (46%) OR 0.85 (0.27, 2.65)a 
p=0.782 

Placebo 12/24 (50%) 

 Adverse Events Stare a lot or daydreaming All 12 w Methylphenidate 12/24 (50%) OR 0.41 (0.12, 1.34)a 
p=0.14a 

Placebo 17.04/24 (71%) 

 Adverse Events Anxious All 12 w Methylphenidate 18.96/24 (79%) OR 2.21 (0.61, 7.99)a 
p=0.227a 

Placebo 15.12/24 (63%) 

 Adverse Events Medication dose lowered 
due to adverse events 

All 12 w Methylphenidate 6/24 (25%) OR 3.83 (0.67, 21.84)a 
p=0.13a Placebo 1.92/24 (8%) 

Notes. aCalculated by the research group, with 0.5 correction added to all cells when there were 0 events in 1 group. 
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APPENDIX K. PEER REVIEW COMMENTS AND RESPONSES 

Comment 
Number  

Reviewer 
Number 

Comment Author Response 

Are the objectives, scope, and methods for this review clearly described? 

1 1 Yes   Thank you. 

2 2 No - The way the to KQ’s are written in the intro to the executive summary 
does not match how they are described in the key finding, which makes the 
key finding and the executive summary VERY hard to read.  
 
Clarify definitions Substance use disorder categories used in the Executive 
Summary and Key findings sections: “general SUD”, “alcohol use disorder”, 
“other drug dependencies”, “other drug use disorder” the terms are confusing 
and make the bulleted findings in the Key findings section very hard to 
understand. 

We edited the Executive Summary 
and key findings for consistency and 
clarity. We appreciate the thoughtful 
comments provided on the PDF 
version of the report.  

 

At times, the literature used 
confusing language to describe 
substance use. The methods section 
(Executive Summary and Main 
Report) now describes how we 
operationalized the different 
descriptions of substance use in the 
literature. In addition, the revised 
report includes Appendix G, which 
describes how substance use is 
defined in the studies.   

3 3 Yes   Thank you. 

4 4 Yes   Thank you. 

5 5 Yes   Thank you. 

6 6 Yes   Thank you. 

7 7 Yes   Thank you. 

8 11 No - See comments below. Thank you. We provide responses to 
the individual comments below.  

Is there any indication of bias in our synthesis of the evidence? 

 

9 1 No   Thank you. 

10 2 No   Thank you. 

11 3 No   Thank you. 
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Comment 
Number  

Reviewer 
Number 

Comment Author Response 

12 4 No   Thank you. 

13 5 No   Thank you. 

14 6 No   Thank you. 

15 7 No   Thank you. 

16 11 No   Thank you. 

Are you aware of any published or unpublished studies that we may have overlooked? 

17 1 No   Thank you. 

18 2 No   Thank you. 

19 3 No   Thank you. 

20 4 No   Thank you. 

21 5 No   Thank you. 

22 6 No   Thank you. 

23 7 No   Thank you. 

24 11 No   Thank you. 

Additional suggestions or comments can be provided below. If applicable, please indicate the page and line numbers from the draft report. 

25 1 Page vii, line 30: Make “stimulants” singular. We have fixed the typo. 

26 1 Page vii, line 44: OMHSP no long exists. It is now OMH We have corrected this. 

27 1 Page viii, line 8: It should be DSM-5 (Arabic Numeral). We have corrected this. 

28 1 Page viii, line 10: Remove comma. We have fixed the typo. 

29 1 Page viii, line 41: Need to be specific about which medication dosing refers to, 
presumably methylphenidate. 

Thank you. We revised the sentence 
for clarity. “(1 study reported a mean  
dose 41.7 mg of methylphenidate 
and another study a mean maximum 
dose of 58.7 mg).” 

30 1 Page viii, line 48: Change “report” to “reporting.” We have fixed the typo. 
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Comment 
Number  

Reviewer 
Number 

Comment Author Response 

31 1 Page viii, line 55: It I unclear what the definition of “general SUD” is. At times, the literature used 
confusing language to describe 
substance use. The methods section 
of the main report now describes 
how we operationalized the different 
descriptions of substance use in the 
literature. In addition, the revised 
report includes Appendix G, which 
describes how substance use is 
defined in the studies.   

 

We have also provided the following 
text in the executive summary to help 
clarify: 

 

Studies reported various substance 
use disorder outcomes for KQ1. Two 
studies reported SUD (ie, any 
substance), and 3 studies reported 
alcohol use disorder (AUD) diagnosis 
separately from SUDs. Finally, 2 
studies reported non-alcohol 
substance use disorders or stimulant 
use disorders. When studies 
reported SUD, AUD or other non-
alcohol substance use disorders it 
was not always clear whether these 
were mutually exclusive. 

32 1 Page x, line 28: Change “dually-diagnosed individuals” to “individuals with co-
occurring SUD and ADHD.” 

Thank you. We have revised the text 
accordingly.  

33 1 Page x, line 36: Change “opiate” to “opioid.” (“Opiate” refers to compounds 
occurring naturally in the poppy plant. “Opioid” includes the opiates and all 
other compounds that bind to opioid receptors.) 

Thank you. We have revised the text 
accordingly.  

34 1 Page xi, line 30: Not clear why the terminology, “other drug dependencies” is 
introduced here or what it specifically means. Wouldn’t it be better to stick 
simply with “SUD?” 

The methods section of the main 
report now describes how we 
operationalized the different 
descriptions of substance use in the 
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Comment 
Number  

Reviewer 
Number 

Comment Author Response 

literature. In addition, the revised 
report includes Appendix G, which 
describes how substance use is 
defined in the studies.   

 

We have also provided the following 
text in the executive summary to help 
clarify: 

 

Studies reported various substance 
use disorder outcomes for KQ1. Two 
studies reported SUD (ie, any 
substance), and 3 studies reported 
alcohol use disorder (AUD) diagnosis 
separately from SUDs. Finally, 2 
studies reported non-alcohol 
substance use disorders or stimulant 
use disorders. When studies 
reported SUD, AUD or other non-
alcohol substance use disorders it 
was not always clear whether these 
were mutually exclusive. 

35 1 Page 4, line 46: Change “SUD patients” to “patients with SUD” (less 
stigmatizing language). 

We have corrected this. 

36 1 Page 4, line 57: Remove “for.” We have fixed the typo. 

37 1 Page 6, line 8: It should be DSM-5 (Arabic Numeral). We have corrected this. 

38 1 Table 1: It should be DSM-5 (Arabic Numeral). We have corrected this. 

39 1 Table 1: Not clear why psychosis is included in outcomes. It is not mentioned 
in the text, and incidence of psychosis is a separate issue from incidence of 
SUD (though there could be overlap obviously). 

Thank you for this comment. We 
have updated the table to clarify that 
this outcome is “substance-related 
psychosis.” Substance-related 
psychosis was identified by the 
technical expert panel as an 
important outcome to evaluate. 

40 1 Page 7, line 57: Remove “for.”  We have fixed the typo. 
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Comment 
Number  

Reviewer 
Number 

Comment Author Response 

41 1 Page 12, lines 15-17: Unless the medications are specified, dosage amounts 
are meaningless. Also, the dosages as reported don’t even make sense. How 
can the mean maintenance dose be higher than the mean maximum dose? 

Thank you for this comment. We 
have revised the text for clarity.  

Only 2 studies reported stimulant 
dosage (mean 41.7 mg 
methylphenidate;70 mean maximum 
dose of 58.7 mg methylphenidate72). 

42 1 Page 12, line 35: Please rewrite this confusing sentence. This text has been removed due to 
other edits. 

43 1 Page 12, lines 45-53: Typically SUD would include alcohol use disorder. 
Throughout the manuscript confusion remains about overlap or non-overlap 
between what is being call SUD vs. AUD alone. It is unclear what “general 
SUD” means. It is not clear what “other drug disorders” is referring to. 

Thank you for this comment. The 
methods section now describes how 
we addressed the different 
substance use measures described 
in the literature. We have also added 
Appendix G, which provides the 
study definition and our 
categorization of these outcomes. 

44 1 Page 17, lines 44-46: Please rewrite this sentence. Thank you. This sentence now says: 
It was unclear whether the same 
participants were included in both 
outcomes. 

45 1 Page 18, line 16: Change “methadone-maintained patients” to “patients 
receiving methadone treatment for opioid use disorder.” 

Thank you. We revised the text 
accordingly. 

46 1 Page 18, line 44: Change “were” to “was.” We have fixed the typo. 

47 1 Page 21, lines 29-31: This sentence is hard to understand. Thank you. This sentence now says: 

This RCT found no significant 
differences in people with >30% 
reduction in AARS (OR = 0.56, 95% 
CI [0.2, 1.51]) or those with a 
combined CGI < 3 and ≥30% 
reduction in AARS (OR = 0.58, 95% 
CI [0.13, 2.66]) between the 
methylphenidate with CBT and 
bupropion with CBT groups. 

48 1 Page 21, line 33: Change “RCTs” to “RCT.” We have fixed the typo. 
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Comment 
Number  

Reviewer 
Number 

Comment Author Response 

49 1 Page 23, line 26: Change “opiate” to “opioid.” Thank you. We have revised the text 
accordingly. 

50 1 Page 23, line 42: Change “methadone-maintained patients” to “patients 
receiving methadone treatment for opioid use disorder.” 

Thank you. We have revised the text 
accordingly.  

51 1 Page 23, lines 43-46: It is confusing when higher levels of use are reported, 
but then odds ratios less than 1 are reported. 

Thank you. We have revised the 
sentence for clarity. 

52 1 Page 23, lines 46-48: Not clear why, if the participants had amphetamine 
dependence, opiate outcomes would be reported. (In the past when urine 
drug testing was done, it detected only morphine and codeine, natural 
constituents of the opioid poppy; thus, “opiate” may be correct in this context.) 

Thank you. This study included 
individuals with cocaine dependence 
and reported use of other 
substances and “opiates”. Based on 
an earlier comment, we revised the 
description of the trial: Another RCT 
(14 weeks) in people with comorbid 
ADHD and cocaine dependence 
reported no significant differences in 
illicit opioid use during the study 
between methylphenidate with CBT 
compared to placebo with CBT (OR 
= 1.00, 95% CI [0.06, 16.42]). 

53 1 Page 24, lines 24-28: What this sentence is trying to say is unclear. How can 
there be fewer days of alcohol use with no difference in mean days. Also not 
clear what the <60 gm vs. >60 gm is referring to unless it is heavy drinking 
days 

Thank you; we revised the sentence 
for clarity:  

One RCT of people with comorbid 
ADHD and amphetamine 
dependence reported significantly 
fewer days of alcohol use of 
<60g/day for those receiving 
methylphenidate with skills training 
compared to placebo with skills 
training at 13 weeks follow-up (MD = 
-11.0 days, 95% CI [-20.89, -1.11]). 
The same trial reported no significant 
difference in the mean number of 
days people used alcohol >60g/day 
between groups (MD = -3.80 days, 
95% CI [-12.18, 4.58]. 
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Comment 
Number  

Reviewer 
Number 

Comment Author Response 

54 1 Page 24, line 35: Change “methadone-maintained patients” to “patients 
receiving methadone treatment for opioid use disorder.” 

We revised the text accordingly. 

55 1 Page 24, line 58: Change “methadone-maintained patients” to “patients 
receiving methadone treatment for opioid use disorder.” 

We revised the text accordingly. 

56 1 Page 25, line 7: Change “methadone-maintained patients” to “patients 
receiving methadone treatment for opioid use disorder.” 

We revised the text accordingly. 

57 1 Page 26, line 40: Add “a” before “large.” We have fixed the typo. 

58 1 Page 26, line 44: Statistically is misspelled. We have fixed the typo. 

59 1 Page 27, lines 6-7: Change “ADHD patients” to “patients with ADHD.” We revised the text accordingly. 

60 1 Page 28, line 34: Change “verses” to “versus.” We have fixed the typo. 

61 1 Page 28, line 54: Change “ADHD patients” to “patients with ADHD.” We have corrected this. 

62 1 Page 29, line 27: Change “education” to “educating.” We have fixed the typo. 

63 1 Page 30, line 42: Remove “a” before “standardized.” We have fixed the typo. 

64 1 Page 30, line 50: Change “ADHD patients” to “patients with ADHD.” We have corrected this. 

65 1 Page 31, lines 6-8: Change “dually-diagnosed individuals” to “individuals with 
co-occurring SUD and ADHD.” 

We have corrected this. 

66 1 Page 31, line 34: Change “opiate” to “opioid.” We have corrected this. 

67 1 Page 31, line 54: Again, not entirely clear what is intended by “other drug 
dependencies.” 

The methods section now describes 
how we addressed the different 
substance use measures described 
in the literature. In addition, the 
revised report includes Appendix G, 
which describes how substance use 
is defined in the studies.   

68 2 1. Key findings, “the effect of stimulants in people with co-occurring ADHD 
and SUD” section. The two bulleted statements of finding in this section are 
VERY difficult to understand and to differentiate. For this work to be impactful, 
these statements should be clarified. The difference appears to be the level of 
evidence (No Vs. Insufficient) and the outcomes evaluated. But as it is written 
this is VERY hard to untangle.  
 
Statement 1: “There is no evidence of a difference in ADHD treatment 
adherence, substance use, SUD symptom change, or abstinence from 

Thank you. Your interpretation of 
these statements is correct, and we 
have edited the text for clarity. 
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Comment 
Number  

Reviewer 
Number 

Comment Author Response 

substances in people with co-occurring ADHD and SUD who are vs are not 
prescribed stimulants (all with low confidence).”  
 
My interpretation of this statement:  
Among clinical trials enrolling People with co-occurring ADHD and SUD who 
are either prescribed Vs. NOT prescribed stimulants, there is no evidence of a 
difference in key health outcomes (ADHD Treatment Adherence, substance 
use, SUD symptom change, abstinence).  
 
Statement 2: There is insufficient evidence for ADHD symptom change, SUD 
treatment adherence, misuse or diversion, and depression / anxiety outcomes 
in patients with co-occurring ADHD and SUD who are vs are not prescribed 
stimulants medications (all no conclusion). 
 
My interpretation of this statement:  
Among clinical trials enrolling People with co-occurring ADHD and SUD who 
are either prescribed Vs. NOT prescribed stimulants, There is insufficient 
evidence for ADHD symptom change, SUD treatment adherence, misuse or 
diversion, and depression / anxiety outcomes 

69 2 2. One of our key clinical questions derived from provider in put is the risk of 
stimulant misuse and diversion among adults with ADHD who are prescribed 
stimulants. It appears there one study that evaluated these outcomes: 
“diversion (11%) or misuse (10% to 31% depending on definition of misuse)” 
but this study was not graded for evidence. Why? Given this clinical 
importance of this question to VA providers, why not highlight this in the key 
findings? Could highlight: (1) there was only one study, (2) this is why it was 
not graded, but (3) this is what the outcomes where.  

The methods section (full report) 
describes our approach for grading 
studies. For outcomes only informed 
by single group studies we assessed 
the various GRADE domains to 
communicate information about the 
characteristics of the studies but did 
not provide an overall rating for 
outcomes.  

 

We updated the key findings to 
highlight the findings from this study 
and we note the finding is from a 
small single group study. 

70 2 3. Two sections of the results in the executive summary: these two section 
titles need to be written in a way the reader can clearly and easily differentiate 
them. In the first heading you have an outcome list (SUD, Misuse, Diversion) 
and in the second heading you have the group comparison but now 
outcomes. 

Thank you for this helpful 
suggestion. We have revised the 
section headings accordingly.  
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The effect of stimulants on the 
incidence of substance use disorders 
(SUD), misuse and diversion in 
people with attention-
deficit/hyperactivity disorder (ADHD) 
without SUD at baseline 

 

And  

 

The effect of stimulants on ADHD 
and SUD symptom and treatment 
outcomes in people with co-occurring 
ADHD and SUD. 

71 2 4. First paragraph of the discussion is VERY confusing. I have made several 
comments directly on the PDF.  

Thank you for your suggested 
comments on the PDF of the report. 
We edited the Discussion for clarity.   

72 2 5. Implication for VA policies section: We tend not to develop "policies" on 
prescribing so as not to interfere with provider-patient decision making. We do 
develop "guidance" and "guidelines" and provide education on best practices. 
That is the point of this evidence synthesis. 

Thank you for this important 
comment. We revised the Discussion 
(Executive Summary and Main 
Report) to indicate a need for 
“guidance and education” to 
clinicians treating ADHD, rather than 
a need for policy development. 

 

“Given the increasing rates of ADHD 
diagnoses in the Veteran population, 
the VA needs to provide guidance 
and education is necessary for 
clinicians treating ADHD.” 

73 3 The review is very thorough and detailed and addresses areas of clinical 
practice that yearn for clarification.  
 
The report indicates that varying definitions of ADHD and SUD were included, 
from various DSM versions, the ICD, and other diagnostic frameworks, noting 
that these criteria vary in the requirements needed for diagnosis. This 
variability can lead to differences in patient populations across studies, 
particularly concerning symptom presentation. The evolving nature of DSM 

Thank you and we appreciate your 
concise summary of some of the 
limitations of this body of research.  
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criteria reflects the inherent complexities in diagnosis, where features are 
influenced by both genetic and environmental factors and often overlap with 
other disorders. This evolution is crucial because it directly impacts clinicians' 
diagnostic confidence. Currently, the diagnostic nomenclature does not fully 
support confident decision-making, often leaving clinicians to navigate 
uncertainties in defining and differentiating conditions. As diagnostic criteria 
mature and become more reliable, achieving greater homogeneity, studies 
can more effectively address the questions central to this project. Improved 
diagnostic clarity will ultimately enhance clinical decision-making, fostering 
more confident and accurate prescribing practices. 
 
Some considerations, most are merely grammatic 

74 3 Page v111 line 46 47 - report should be reporting We have fixed the typo. 

75 3 Page 4 line 57- Remove the word for We have fixed the typo. 

76 3 Page 7 line 57 - remove the word for We have fixed the typo. 

77 3 Page 8 line 17-20 - The writing was a bit unclear to me. Does this proposed 
change help and convey the intended message? "For Key Question 1, we 
examined the incidence of Substance Use Disorder (SUD) among individuals 
diagnosed with ADHD who were prescribed stimulant medications. 
Additionally, we compared the incidence of SUD between two groups: 
individuals with ADHD who were prescribed stimulant medications and those 
with ADHD who were not prescribed stimulant medications. 

Thank you for this suggestion. We 
revised the text to clarify our 
meaning. “For KQ 1, we examined 
the incidence of SUD among people 
diagnosed with ADHD who were 
prescribed stimulant medications. 
Additionally, we compared the 
incidence of SUD between those 
who were and were not prescribed 
stimulant medications.” 

78 3 Page 28 line 27 - Different should be difference We have fixed the typo. 

79 3 Page 28 line 35 the word versus and vs are both used in document Thank you. We revised the text for 
consistency. 

80 3 Page 28 line 43 remove the word the We have fixed the typo. 

81 3 Page 29 line - 27 education should be educating We have fixed the typo. 

82 3 Page x line 27-29 
"Fears that the use of stimulant medications in adults with ADHD can lead to 
a new SUD diagnosis or precipitate substance-related problems in dually-
diagnosed individuals appear not to be broadly supported by the evidence". 
This sentence suggests that some evidence offers some support - is that the 

Thank you. We revised the text for 
clarity. “Fears that the use of 
stimulant medications in adults with 
ADHD can lead to a new SUD 
diagnosis or precipitate substance-
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intended message? It may not match a stated conclusion which reads, "There 
is no evidence that stimulant medication treatment for ADHD increases the 
risk of some SUD diagnoses. 

related problems in people with co-
occurring SUD and ADHD appear 
not to be supported by the overall 
evidence.”  

 

The conclusion has been updated to 
say, “However, the overall evidence 
does not indicate that stimulant 
medication treatment for ADHD 
increases the risk of SUD 
diagnoses.” 

83 4 I have had the pleasure to review this excellent manuscript by Rieke et al. 
The team from evidence synthesis program has done an comprehensive job 
of reviewing extant literature to answer key questions asked by the OMHSP. 
Authors have done well to categorize different levels of evidence available in 
the literature and have analyzed the results considering the strength and 
weakness of various studies looking at ADHD, SUD and medications. The 
manuscript is well organized into different sections, and it has excellent tables 
detailing and summarizing the information provided in the text. 
Authors found that there was limited evidence in the current literature to 
answer key questions with a sufficient degree of confidence. This manuscript 
identified significant gaps in literature pertinent to veterans, ADHD treatment 
with medications in the context of misuse and substance use disorders and 
agree with heir call for future studies to address the gaps in knowledge for a 
key clinical area for Veterans and the VA.  
While the manuscript is overall very impressive it does need to be revised as 
there are some points that need to be addressed. 
Please see my itemized comments that need to be addressed by the authors: 

Thank you.  

84 4 1) Page v Line 1 
-Working title of “ADHD among veterans” is misguiding as this review did not 
specifically address ADHD in veterans. Given the lack of studies looking at 
veterans with ADHD and SUD this title gives the false impression that the 
studies reviewed are from adult ADHD in veterans. I would recommend 
coming up with a more specific title based on the key questions asked 
answered. 

Thank you. The revised title is now 
“ADHD and Substance Use 
Disorders in Adults” 

85 4 2) Under Key Findings: 
-Page viii Line 41 in the section 

Thank you. We revised the sentence 
for clarity. “(mean 41.7mg of 



ADHD and Substance Use Disorders in Adults Evidence Synthesis Program 

100 

Comment 
Number  

Reviewer 
Number 

Comment Author Response 

Effect of Stimulants on Incidence of SUD, Misuse and Diversion 
Authors state: 
“2 studies reported information on dosing (mean maximum dose between 
58.7mg and 60mg).” 

 
- Its not clear which medication dose are the authors referring to. Please 
clarify which stimulant medication/drug is being referred to here. 

methylphenidate in one study and a 
mean maximum dose between of 
58.7mg).” 

86 4 3) Pages ix-x 
Under Discussion: 
Authors state: 
“Several previous studies on ADHD patients, including adolescents, have 
reported that exposure to ADHD medications, including stimulant medication, 
may reduce substance use issues later in life. Partially in support of these 
observations we found no evidence of a difference for alcohol use disorders 
or dependence between people with ADHD who were and were not 
prescribed stimulants.”  

 
-These statements do not account for the study finding that there was no 
difference in SUD outcomes including use in those prescribed stimulant 
medications vs those not prescribed stimulants. Inference of partial support of 
observation in this instance gives the impression of selective use of evidence 
to support the claim. I would suggest revision of this statement based on the 
totality of the evidence gathered.  

Thank you, this section has been 
edited due to other changes in the 
results. The text now states: “Given 
the available data, we concluded that 
among people prescribed stimulants 
for ADHD compared to people with 
ADHD who are not prescribed 
stimulants there is no evidence of a 
difference in the risk of developing 
an SUD, and evidence was 
insufficient to assess the effect of 
stimulant medications on AUD and 
other non-alcohol substance use 
disorders.”  

87 4 4) Page x 
Under the header Implications for VA Policy 
Line 34-35 “ Absent more evidence of harm, prescribers should consider 
stimulant and non-stimulant medications for the treatment of adult ADHD.” 
And Main report  
Page 31 
Line 7-9 
“Absent more evidence of harm (ie, incident SUD diagnoses and/or increases 
in substance-related problems in dually-diagnosed individuals), prescribers 
should consider stimulant and non-stimulant medications for the treatment of 
adult ADHD.” 

 
-While the review showed with a low level of evidence that there was no 
increased risk of harm, it equally showed (with a similar level of evidence) that 
there was no difference in response of stimulant medications over placebo 

Thank you and we agree. The 
revised text now states: “Therefore, 
prescribers should consider stimulant 
treatment or other treatments for 
ADHD after a thorough, 
individualized risk-benefit discussion 
with, as well as collaboration with 
members of the care team.” 
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over any of the ADHD and SUD outcome measures. Therefore authors’ 
inference and recommendations are based on some low level evidence of no 
harm and not on the entirety of the evidence gathered for this study and goes 
beyond the key questions and their findings specifically in the evidence 
synthesis and refers to literature not included/pertinent to this review to justify 
prescription of medications. 
I strongly recommend changing the recommendations to something like “ 
Absent evidence of harm and benefits in the current synthesis, prescriber 
should consider stimulant and non-stimulant medications for the treatment of 
adult ADHD after a thorough risk benefit discussion with patients on a case by 
case basis.” I am merely providing an example of a more neutral statement. 
Authors could revise their statement such that it does not sound as an 
emphatic call to prescribe more stimulant or non stimulant medications 
without actually finding evidence for prescribing medications in their own 
synthesis. 

88 4 5) Main report: 
Under RESULTS: 
Page 23 Line 41-49; 
“One 12 week RCT, which included methadone-maintained patients with both 
adult ADHD and cocaine dependence/abuse, reported a higher proportion of 
weeks positive for opiates during the study for those in the methylphenidate 
group compared to placebo (OR = 0.74, 95% CI [0.55, 0.99]), but not 
compared to .56 bupropion (OR = 0.84, 95% CI[0.62, 1.13]) Another RCT (14 
weeks) in patients with comorbid ADHD and amphetamine dependence 
reported no significant differences in illicit opiate use between 56 
methylphenidate compared to placebo (OR = 1.00, 95% CI [0.06, 16.42]).” 

 
-2 different studies here have the same reference # 56. Please check 
references closely. 

Thank you. We have corrected the 
reference. 

89 4 6) Under DISCUSSION 
Page 29 Line 18-37 

 
-A significant amount of this paragraph has been spent on information from 
the study related to education patients about harms. Education of patients is a 
very important aspect of harm reduction and should be emphasized. 
However, this could be done in a more succinct manner. I would recommend 
authors summarize the findings of the study more succinctly without reducing 
the point of emphasis while retaining the focus on key questions of the study. 

We edited the paragraph with the 
aim of being concise. “Educating 
patients about the potential harms of 
medication misuse, including non-
medical use, is important. Although 
many health providers agree that 
part of their responsibility is to 
educate patients about medications, 
a recent survey of family physicians 
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and college health professionals 
found that less than 75% felt it was 
their responsibility to educate 
patients on the legal risks of misuse 
or on the effects of misuse on social 
lives or other relationships.” 

90 4 7)  
Page 55 Line 23-26 
Authors state: 
“One RCT reported lower opiate use in patients taking methylphenidate 
compared to placebo, which may support the theory that individuals with 
ADHD may use substances to self-medicate or that the change in lifestyle 
when they are on stimulants may give them a reason to stop using opiates.” 

 
-This inference by the authors appears to be selective use of evidence 
synthesized and appears to be conjectural. There were other studies in the 
evidence synthesis that showed no change in Opiate use among patients on 
stimulants vs placebo. It would be best if the authors revised this statement 
based on the entirety of evidence gathered. 

Thank you. We have removed the 
text indicating that this may support 
the theory of self-medicating.  

91 5 [No comments] Not applicable.  

92 6 There are 2 sections that discuss VA implications and "need for policy". These 
aren't referenced and I believe to be inappropriate for inclusion in this 
evidence summary. The authors of this evidence summary should do not 
have authority to suggest that VA develop policy on clinical issues and I am 
concerned that this report will be published in a public forum without proper 
review by VHA Executives who oversee policy development. The 2 sections I 
recommend removing or significantly editing include: line 25-26 on page x and 
also lines 57-13 on pages 30 and 31. 

We revised the section on 
“Implications for VA Policy” 
(Executive Summary and Main 
Report) to note the need for VA to 
provide guidance and education to 
clinicians treating ADHD, rather than 
a need for policy development. 

93 7 First, thank you for this great review! Thank you. 

94 7 x, line 25 or 26, I am not in favor a VA policy for this treatment as it might be 
too prescriptive, but I do think the VA needs to provide education and 
resources to clinicians treating ADHD and prescribing both stimulant and 
nonstimulant medications, and leadership needs to support clinicians who 
determine that stimulant prescribing is not indicated especially when a 
Veteran wants stimulants. 

Thank you and we agree. We 
revised the section (Executive 
Summary and Main Report) to note 
the “Given the increasing rates of 
ADHD diagnoses in the Veteran 
population, the VA needs to provide 
guidance and education is necessary 
for clinicians treating ADHD.” 
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95 7 4, line 37 or 28, lisdex is an amphetamine (it just needs GI enzymes to cleave 
off lysine to make it active dextroamphetamine), so you might want to say 
"Prescription of psychostimulants, such as methylphenidate and 
amphetamine-based products, .. 

Thank you. We revised the sentence 
accordingly: Prescription 
psychostimulants, such as 
methylphenidate and amphetamine-
based products (eg, 
lisdexamfetamine),…” 

96 7 4, line 46 nonpharmacologic treatments is often used synonymously with 
psychotherapeutic interventions, so consider deleting the parenthetical 
example 

Thank you; we have removed the 
parenthetical example.  

97 7 4, line 52, I might word that a little stronger: to date there has never been a 
consensus clinical practice guideline for the treatment of adults with ADHD. 

Thank you. We have updated this 
sentence to include the suggested 
language.  

 

“Despite the growing number of 
adults with an ADHD diagnosis, and 
several guidelines outside of the US, 
to date there has never been a 
consensus clinical practice guideline 
for the treatment of adults with 
ADHD.” 

98 11 General comments: 
There are several different terminologies used re: substances (i.e., other drug 
dependencies, general SUD, other drug use disorders, substance use) and it 
makes for an unclear read to not know what these mean. For example, how 
does “general SUD” differ from “other drug use disorder?” 

The methods section (Executive 
Summary and Main Report) now 
describes how we operationalized 
the different descriptions of 
substance use in the literature. In 
addition, the revised report includes 
Appendix G, which describes how 
substance use is defined in the 
studies.   

99 11 Vii: 
Key findings don’t align well with the KQ and it makes for a confusing read. 
Bullet point #1: break this up into two. For the statistics provided, consider 
how to contextualize the finding – e.g., is there a comparator? 

We have separated the first bullet 
and edited the text to clarify when 
data were obtained from single group 
or comparative studies. Note that the 
statistics provided in bullet point #1 
are from single group studies.  
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100 11 Bullet points #4 and $5 are difficult to understand the differences and I would 
suggest revising. 

We revised bullet point #4 and #5 for 
clarity.  

101 11 Viii: 
Method section: how are misuse and diversion being operationalized for this 
review? I would strongly consider spending time on the definitions in this 
section and then later on note how these definitions vary and how they were 
measured in these studies (e.g., self-report, prescriber determination, etc.). 

Thank you. We revised the methods 
section (full report) to describe our 
operationalization of misuse and 
diversion. “Outcomes of misuse were 
operationalized as using medications 
not as directed (eg, dose, frequency, 
route of administration, or purpose, 
including poisoning or overdose) and 
diversion was operationalized as the 
sale, purchase, theft, or giving away 
of ADHD medication.” 

102 11 Line 43: provide M/SD for the 3-19 follow-up years. Some of studies reported ranges for 
follow-up or we estimated follow-up 
duration based on information 
reported. Therefore, we chose to 
report the range rather than mean. 
We have added the following text 
based on your comment: 

In 5 of these studies length of follow-
up ranged from 3 to 19 years, with 4 
of these having 10 or more years of 
follow-up. Two studies did not report 
length of follow-up. 

103 11 Line 59: The 10-31% range is large – I would consider breaking this out in 
more detail. How are these studies defining misuse and what does the % look 
like when using their definition? This detailed approach will help providers 
understand what the % means. I say this because providers are concerned 
about misuse and enhancing detail would be helpful. It may even be useful to 
consider including a summary table in the executive summary of this – by 
studying, including their definition of misuse, how it was measured, and %. 

Thank you. Of note, only 1 single 
group study reported on diversion 
and misuse for KQ1. We have edited 
the text to provide additional details 
on how the study reported misuse 
and diversion.  

“Only 1 small study reported on 
prescription stimulant diversion, with 
11% of enrollees self-reporting 
diversion. The same study found that 
22% of people took too much of their 
prescribed medication or misused it 
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in some way, 10% got high on their 
medication, 16% skipped their 
medication to use alcohol or drugs, 
31% used their medications with 
alcohol, and 5% experienced a 
reaction when using their ADHD 
medication and alcohol or drugs.”  

104 11 Ix: 
Line 3: define “general SUD”; Line 7: define “other drug use disorders” 

The methods section (Executive 
Summary and Main Report) now 
describes how we operationalized 
the different descriptions of 
substance use in the literature. In 
addition, the revised report includes 
Appendix G, which describes how 
substance use is defined in the 
studies.   

105 11 Lines 11-39: Consider splitting these results by RCT vs. NRCS and then 
providing an overall summary. 

Thank you for this comment. To keep 
the Executive Summary succinct, we 
provide limited details on the study 
design. Interested readers can find 
detailed information on findings for 
specific studies (and their design) in 
the main report.   

106 11 Line 30: Is ADHD treatment adherence referring to medication? I ask since 
CBT/skills training was mentioned in 6 RCTs above. 

We have specified “medication 
adherence” here. 

107 11 Line 31: how was SUD symptom change defined? Is this a clinically 
significant change or merely a change in their score/change score? 

Thank you for your question. This 
was defined by a change in score in 
the Tiffancy craving scale and 
change in Clinical Global 
Improvement score for cocaine use. 
The Executive Summary provides a 
high-level summary of the findings. 
The Main Report and Appendix 
provides specific details on the 
names of the measures of SUD 
symptom change and how these 
changes were evaluated.  
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108 11 Lines 31-34: Given SUD is broad, what do we know about specific 
substances (e.g., alcohol, opioids, cannabis)? 

Thank you for your comment. While 
there were limited data on specific 
substance use disorders (e.g., 
opioids), the results section of the 
Main Report, and the accompanying 
appendix tables, provide details 
about the specific types of substance 
use disorders examined in the 
included studies.  

109 11 Lines 34-38: I would expand on this sentence for clarity. I would frame it in the 
same way as the prior sentence to show how many studies examined each of 
these aspects. 

Thank you. We revised the 
statement accordingly.  

110 11 Line 48: “some substance use” – what does this mean? SUD or using 
substances? 

Thank you. This sentence has been 
removed due to other edits.  

111 11 Line 55: “patient characteristics” – please provide some examples We revised the text to provide 
examples of patient characteristics. 
“One study (NRCS) reported a 
higher incidence proportion of SUD 
in ADHD people treated with mixed 
medications (combination of 
stimulants and other medications).” 

112 11 Lines 57-58: I’m unsure we can make this claim, based on the evidence, re: 
“more severe forms of ADHD” unless the study reported that the additional 
medication was prescribed specifically the augment the stimulants effects. 

Thank you. We have edited this 
sentence in the Executive Summary 
and Main Report to say: 

“Therefore, it is possible people who 
received mixed medications may 
represent those with other 
comorbidities that may increase the 
risk of SUD.”  

113 11 X: 
Lines 10-13: Doesn’t this just mean that findings were mixed? If you want to 
report how many were significantly different vs. not significantly different for 
specificity’s sake, you can do that in a parenthetical. How this is currently 
worded is somewhat confusing. 

Thank you; we have updated this 
sentence to state “mixed findings.”  

114 11 Line 11: “prioritized outcomes” – define. The “prioritized outcomes” were 
those identified by our operational 
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partners during the development of 
the review protocol. We have 
updated this language to “outcomes 
of interest.”  

115 11 Lines 15-16: But are they using similar types of measures which can provide 
some insight – e.g., symptom severity measures? 

You are correct that these provided 
insight into change; however, it was 
challenging to interpret findings 
across studies since different 
measures were used to assess 
symptom change. For instance, 
some studies used self-reported 
measures of symptom change, while 
some studies used observer reported 
measures. Further some measures 
were specific to symptom type and 
measures were further complicating 
the interpretation across studies.  

116 11 Line 19: “substance use” – define. Thank you for this comment. 
Outcomes of substance use varied 
widely across studies. To keep the 
executive summary succinct, we 
have not provided details of these 
definitions here. Interested readers 
will be able to find the full details of 
the different substance use 
outcomes on pages 23-25 of the 
main report and Tables H9 and I5 of 
the appendix.  

117 11 Line 25: consider suggestion the development of guidelines for providers, not 
suggesting VA policy. I am unsure if I would advocate for VA-wide policy 
which would impact a provider’s practice in this way. 

We agree and have revised the text 
accordingly. “Given the increasing 
rates of ADHD diagnoses in the 
Veteran population, the VA needs to 
provide guidance and education is 
necessary for clinicians treating 
ADHD.” 

118 11 Lines 26-30 (i.e., Fears that the use of stimulant medications in adults with 
ADHD can lead to a new SUD diagnosis or precipitate substance-related 

Thank you for this comment. We 
have updated the Key findings to 
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problems in dually-diagnosed individuals appear not to be broadly supported 
by the evidence. Although no study was explicitly conducted in Veterans or 
the VA, many of the findings and conclusions likely translate to the VA.”): 
consider putting this piece into your key findings. 

include a Clinical Implications section 
that more explicitly states this point.   

119 11 Lines 48-49: Given that the follow-ups range from 3-19 years, it actually 
seems like we're missing the more proximal time period following the 
stimulant prescription - in the months and year after initiation. 

Thank you for this comment. We 
revised the Discussion to comment 
on the timing of follow-up.  

 

“Finally, studies generally conducted 
follow-up over a long period of time 
(in 4 of 5 studies follow-up was >10 
years) and there were limited data on 
short term outcomes, such as those 
that may occur in the immediate 
months following stimulant initiation.” 

120 11 Lines 54-55: The primary findings surrounding a stimulant use disorder was 
not made clear earlier in the overview. 

Thank you. We revised the text 
(executive summary, results and 
discussion) to note that studies 
addressing KQ 2 predominantly 
included people with ADHD and co-
occurring stimulant use disorder. 

121 11 XI: 
Lines 20-21: This seems to contradict the first sentence. 

Thank you. This text has been 
changed due to other edits.  

122 11 Page 4, Line 53: Consider providing citations for the reviews. Can you also 
provide an overview of what they found specific to SUD, even if it was not the 
full focus of the review? 

The text now references the 
systematic reviews we referred to the 
sentence.     

123 11 Page 5, Line 10: “alcohol misuse” was included – I thought this was only 
including SUD? 

Thank you. This has been corrected 
to “abuse.” 

124 11 Page 9: Why was data excluded pre-1994? I would consider providing a 
rationale. 

We have included the following text 
in the methods to address note our 
rationale for excluding studies pre-
1994: 

“Because of this, we excluded 
studies published before 1994 based 
on the publication date of the DSM-
IV.” 
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