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 Sustained attention 
 Vigilance 
 Off task behaviour 
 Restlessness 
 Motor activity 
 Impulsivity 
 Noisiness 
 Out of seat behaviour 
 Compliance with parental commands 
 Maternal controlling behaviour 
 Peer interaction 
 Social standing 

 



 Speed of arithmetic calculation 
 Reading comprehension 
 Spelling 
 Accuracy and reaction times to 

computerised tasks 
 Handwriting 





















 Decreased appetite 
 Nausea, abdominal cramps 
 Headaches 
 Difficulty dropping off to sleep 
 Tearfulness 
 Anxiousness 
 Tics 
 Rebound irritability 
 No addiction, dependence, long term growth 

suppression. 
 No increased risk of heart attack or stroke 



 Stimulants 
 Decreased appetite, weight loss, insomnia, headache, emotional lability, 

 Bierderman 2002 no increase in tics c/f placebo 

 Wolraich 2001. ADHD and tic disorders show decline in tics when treated with 
stimulants, even after 1 year 

 If patient develops tics then alternative stimulant or atomoxetine should be 
tried 

 Alternative is to continue stimulant and add clonidine 

 Atomoxetine 
 GI distress, sedation, decreased appetite, headaches 

 ?suicidal ideation: 12 controlled trials - 1357 ATX vs 851 placebo 

▪ 4/1357 in ATX, one attempt suicide no completion, 0/851 in placebo.  

























 Growth 
 Cardiovascular side effects 
 Substance use and abuse 



 Stimulant treatment may be associated with reduction in expected 
height gain, in first 1-3 years of treatment 

 MTA study: decreased growth rates in stimulant vs non-drug treatment 
groups after 2 years, persisting for 3 years 

 PATS study: After 12 months height (-1.38cm) weight (-1.3kg) 
 Spencer et al: no height deficits c/f controls in childhood, a small 

reduction in height at puberty, but no difference in height in adulthood 
 Faraone 2005. Stimulant induced growth delays are greater in first year 

of treatment but attenuate after that. 
 Dose related. Significant effects only with MPH > 2.5mg/kg/day 
 If crossing 2 percentile lines then drug holiday, reduced dose or 

alternative therapy indicated 
 No evidence of reduction in final adult height 



 FDA review 2006 
 20 deaths DEX, 14 deaths MPH 

 Rate of sudden death children   1.3-8.5/100,000 pt years 

 Rate of sudden death in children with CHD  6% by age 20 

 MPH rate sudden death   0.2/100,000 pt years 

 DEX rate sudden death   0.3/100,000 pt years 

 ATX rate sudden death   0.5/100,000 pt years 

 

 The rate of sudden death of children taking ADHD medications does not 
exceed the base rate of sudden death in the general population 
 

 Cardiac consult if stimulants to be used in children with pre-existing 
cardiovascular disease 



1. Stimulant medication can be abused or lead 
to dependence. Keep stimulants in a safe 
place to prevent misuse or abuse 

2. Like all stimulants this medicine may 
become habit forming and can be abused by 
some people. If you or your child take it 
correctly as instructed by your doctor, abuse 
or dependence should not be a problem, 
either now or in later life. 



 Does stimulant drug use increase the risk for 
substance abuse later in life? 

 Do ADHD medications have the potential for 
abuse? 

 What is the distinction between drug abuse 
and misuse/diversion with respect to ADHD 
medication 



 Stimulants such as DEX and MPH chemically 
similar to cocaine 

 Potential for stimulants to lead to increased 
sensitisation to later stimulant exposure. 

 Studies in mammals suggest repeated stimulant 
exposure leads to subsequently greater craving 
and self administration of stimulants 

 No evidence that this happens with the 
therapeutic doses of medical stimulants used in 
humans 



 140 ADHD, 120 controls baseline and 4 years later 
 Baseline mean age 11.5. Follow up mean age 15.2 
 Cases and controls both had 15% rate SUD 
 Increased risk with comorbid CD (45%) 
 Marijuana by far commonest drug abused 
 

 



 13 year follow up 147 ADHD and 73 controls  
 Higher rates than controls of 

 Antisocial acts 
 Arrests 
 Property theft 
 Disorderly conduct 
 Assaults 
 Carrying a concealed weapon 
 Motor vehicle accidents, speeding fines 

 Illegal drug possession 
 Substance use and abuse 

 Comorbid CD explains almost all the variance in this 
increased risk 



 15% of adults with ADHD have SUD 
 20% of adults with SUD have ADHD 
 Difficulty with DSM IV diagnosis of ADHD in adults, 

given that criteria developed for primary age 
children. 

 Symptoms of intoxication and withdrawal may 
mimic ADHD symptoms 

 Adult patients may feign ADHD symptoms to obtain 
stimulant meds 



 13 year prospective study 
 147 clinic referred ADHD followed into adulthood (mean 21y) 
 Interviews and multiple ratings at age 15 and age 21 

 
 
 



 
       Rx            No Rx   

         %  % 
 
Alcohol     41  35 
Marijuana     20    6 
Cocaine         5    0 
Heroin         0    0 
Hallucinogens        3    0 
Unprescribed stimulants    6    6 
Unprescribed sedatives     3    0 

 



 
       Rx           No Rx   

         %  % 
 
Alcohol     66  81 
Marijuana     66  71 
*Cocaine        26    5 
Heroin          0    0 
Hallucinogens         3    0 
Unprescribed stimulants   30  14 
Unprescribed sedatives     11       0 
 
* No longer statistically significant after controlling for severity of ADHD and CD in childhood, adolescence and adulthood 

 
 



 No association between duration of 
childhood or high school stimulant treatment 
and frequency of any form of drug use.  

 Study did document a significant relationship 
between being treated with stimulants in 
high school and risk of ever trying cocaine. 

 The greater risk of using cocaine in adulthood 
was explained by the severity of current CD 
symptoms 



 Cumulative incidence of SUD compared in 56 medicated ADHD subjects, 
19 unmedicated ADHD subjects, and 137 non-ADHD controls in 
longitudinal study over 5 years 
 

 Medicated subjects at baseline at significantly reduced risk for SUD at 
follow up relative to unmedicated ADHD subjects OR 0.15 (0.04-0.6) 

 Medicated ADHD subjects at same risk at follow up as non-ADHD 
controls 
 

 Conclusion: untreated ADHD a significant risk factor for SUD in 
adolescence. Pharmacotherapy associated with 85% reduction in risk for 
SUD in ADHD youth 



 Meta-analysis 7 studies 
 Exposure to stimulant therapy for ADHD does not increase 

the risk for developing substance use disorders, but is in fact 
protective against it. 

 Stimulant medication treatment of ADHD reduces the risk of 
SUD by 50% to levels well within the normal population risk 



 Four adolescent and five adult studies in 
ADHD with comorbid SUD (n=222) 

 Treating ADHD pharmacologically in 
individuals with ADHD and SUD has a 
moderate impact on ADHD and SUD 
symptoms 



 1039 subjects, age 12-16, over 2 years 
 Home interview on 5 occasions using DISC 
 Known risk factors for nicotine dependence are 

SES, earlier age of smoking, smoking by parents 
& peers, parental psychopathology, female 
gender. 
 

 Are behavioural or psychiatric disorders causal? 
 

 DSM disorders preceded first criterion of nicotine dependence 
 Disruptive behaviour disorders (ADHD/ODD/CD) predicted the 

onset of nicotine dependence (OR 2.1) 
 Nicotine dependence did not predict the onset of DSM diagnosis 

 
 



 ADHD adolescents and adults smoke at double the 
the rate of the general population 

 Case control study. Smokers >15 cigs/day 
 ADHD vs nonADHD after overnight abstinence 

 Withdrawal symptom severity   NS 

 Mood      NS  

 Craving      NS 

 Conners CPT 
▪ Reaction time variability    p<0.001 

▪ Errors of commission (impulsive errors)   p<0.001 

 ADHD individuals may smoke at higher rates due to greater 
worsening of attention and response inhibition after 
abstinence 



 Longitudinal study 428 Adult smokers 
 Randomised controlled study of treatment 
 Only 1 of 47 participants with history of 

childhoood ADHD remained abstinent by 
week 52 compared to 68 of 381 participants 
who had no history of ADHD (OR 0.36, 
p<0.0001) 



 Addictive properties of nicotine result from its ability to bind 
to nicotinic acetylcholine receptors that stimulate dopamine 
release and reuptake. 

 This ability to alter dopamine concentrations in the brain 
reward system is shared by many drugs of abuse 
 

 220 subjects, surveyed and genotyped at age 15 
 Smoking initiation was associated with dopamine D4 

receptor gene (DRD4) 
 Smoking continuation and dependence associated with 

dopamine D2 receptor gene (DRD2) 
 Allelic variation in dopamine genes accounted for only a 

small amount of the total variance in smoking progression 
 
 



 Meta-analysis candidate genes 
 DopamineD4 receptor gene   (DRD4) 

 Dopamine D5 receptor gene   (DRD5) 

 Dopamine transporter gene   (DAT) 

 Dopamine beta hydroxylase gene (DBH) 

 Serotonin transporter gene  (5HTT) 

 Serotonin receptor 1Bgene  (HTR1B) 

 Synaptosomal protein 25 gene  (SNAP25)
  



 ABT-089 (neuronal nicotinic receptor partial agonist) 
 11 adults with ADHD 
 Randomised to 2mg, 4mg, 20mg, placebo for 2 weeks 
 Superior to placebo on Conners ADHD index and CGI 
 Dose linear effects on attention and memory 



 Rise in prescription misuse last 10 years 
 Decline in use of other illicit drugs, alcohol or 

tobacco (except ecstasy) 
 2005 National Survey of Drug Use and Health 

 36,992 between 12-17 years 

 Lifetime prevalence of misuse 

▪ Opiods     10.1% 

▪ Tranquillisers      3.0% 

▪ Stimulants     3.4% 



1. Friends or relatives for free   41% 
2. Purchasing       21% 
3. Physician             22% 
4. Theft         10% 

1. From medical source    0.8% 

2. Stolen forged prescription   0.5% 



 Queensland Crime and Misconduct Commission 

 “Illicit diversion and abuse of ADHD meds only a minor 
problem” 

 Aust School Students Alcohol and Drug Survey 

 8% of students had (ever) used Dex or Ritalin without 
doctors prescription 

 Access by being given them, bought them, or traded 
something for them 



 The use of stimulant medication to treat 
people with ADHD does not increase the risk 
of developing substance use disorder 

 Medication treatment for ADHD with 
substance misuse should only be provided by 
a medical practitioner with expertise in both 
conditions 

 ATX should be the first medication trialled if 
the person with ADHD has a comorbid 
substance use disorder 



 Patients with ADHD and SUD have an earlier age of onset of SUD, 
and may take longer to achieve remission than those with SUD 
alone. They are likely to have a longer course, poorer outcome, 
and higher rates of psychiatric comorbidities. 

 Stimulant meds may be misused and diverted 
 Stimulant meds do not exacerbate SUD and may help it. 
 Extended release stimulant meds and non-stimulants may be less 

likely to be misused or diverted than short acting stimulants 
 Treatment of SUD is more difficult if ADHD symptoms are not 

controlled. Weigh up risks individually 
 Use standardised tools for assessing drug use, and think about 

toxicology screens 
 Be familiar with local resources for helping SUD youth 

 
 



 CHADD and AACAP Applaud Michael Phelps for 
Addressing Stigma of ADHD 
 
WASHINGTON, D.C., August 22, 2008 – Children and 
Adults with Attention-Deficit Hyperactivity Disorder 
(CHADD) and the American Academy of Child and 
Adolescent Psychiatry (AACAP) applaud Olympic gold-
medalist Michael Phelps and his mother, Mrs. Deborah 
Phelps for educating the public about succeeding with 
attention-deficit/hyperactivity disorder (AD/HD). 
 



 




