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ADHD: MULTIPLE MYTHS
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Early descriptions of 
‘neurodifference’.

• The Aphorisms of 
Hippocrates contain what 
is described as the oldest 
description of ADHD.

• He described people who 
had ‘ quickened response 
to sensory stimulus, but 
also less tenaciousness 
because the soul moves on 
quickly to the next 
impression’.

• He saw this as being 
caused by an ‘overbalance 
of fire over water’





ADHD 
Characteristics

• Characterised by developmentally inappropriate 
levels of activity, impulsivity and inattention

• Commonest condition presenting to Child and 
Adolescent Mental Health Services in Ireland

• Underdiagnosis common – in Ireland diagnosis 
five-fold lower than prevalence

• ADHD is persistent across the lifespan in most 
cases

• ADHD severity, psychiatric comorbidity, and 
parental psychopathology predict persistence

• Inattention remains stable; hyperactivity declines 
with age.



ADHD prevalence estimates across three decades:
updated systematic review and meta-regression analysis

Polanczyk et al., Int J Epidemiol 2014; 43: 434-442

ADHD prevalence estimates as a function of year of study publication 

135 studies included



4.4 Types of Referrals Suitable for CAMHS 
The list below gives some guidance on what constitutes a 
moderate to severe mental disorder.  As this is an Operational 
Guideline and not a clinical guideline it is not an exhaustive list. 
It is also important to note that not all children and adolescents 
will fit neatly into a diagnostic category: 
Moderate to severe Anxiety disorders
Moderate to severe Attention Deficit Hyperactive 
Disorder
Attention Deficit Disorder (ADHD/ADD)
Moderate to severe Depression
Bipolar Affective Disorder
Psychosis
Moderate to severe Eating Disorder.



AETIOLOGICAL FACTORS



GENETICS
 Genes involved in dopamine regulation
 Dopamine transporter (DAT1) gene 

implicated
 Gene x environment interactions

 Average heritability of .80 - .85
 MZ:DZ concordance of 70-80%:30-

40%
 Sibling recurrence risks 25%
 Parental ADHD 15-33%

 Environmental factors are not the 
cause, but may contribute to the 
expression, severity, course, and 
comorbid conditions



BRAIN STRUCTURE
 Differences in brain maturation, structure and function
 Neuro-imaging studies suggest the importance of the frontostriatal

region and the pathways connecting this region with the limbic system 
(via striatum) and cerebellum

 These areas of the brain  are associated with executive function 
abilities

 Children with ADHD have:
smaller right prefrontal cortex
structural abnormalities in areas of the basal ganglia 

(caudate nucleus)
smaller total and right cerebral volumes
smaller cerebellum
delay in maturation of prefrontal cortex (2-3 year lag)
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Specific brain findings (neuro-imaging studies): --Neuro-imaging studies suggest the importance of the frontostriatal region of the brain in ADHD and the pathways connecting this region with the limbic system (via the striatum) and the cerebellum.--Children with ADHD have smaller right prefrontal cortex, structural abnormalities in areas of the basal ganglia (e.g., caudate nucleus), smaller total and right cerebral volumes, smaller cerebellum, and delay in brain maturation in the prefrontal cortex (children with ADHD lag 2-3 years behind children without ADHD in development of the PFC).Attention = the ability to focus or filter information, including attentional alerting and sustained attention.Memory = the ability to hold information in mind (spatial refers to how things are ordered in space relative to one another), which depends on attention.Response inhibition = the ability to interrupt a response during dynamic moment-to-moment behavior (i.e., maintaining focused behavior requires continually suppressing alternate  behaviors that may be activated by context). *Most well-studied executive function skill in ADHD.�Set shifting = The ability to shift one’s mental focus within a task such as sorting by color vs. sorting by number (i.e., task switching).**Note that spatial working memory and response inhibition are the most researched, and have moderate to large effect sizes (i.e., differences between ADHD kids and non-ADHD kids in spatial working memory and response inhibition are moderate to large).



Brain networks implicated in ADHD
Lister et al., Biological Psychiatry 2011

Replicated structural MRI findings in ADHD:
Total brain volume , cortical thickness , grey matter , 
ACC , PFC , basal ganglia 

Presenter
Presentation Notes




Meta-analysis of functional fMRI studies in ADHD
Hart et al., Arch Gen Psychiatry 2013; 70: 185-98

21 data sets (287 patients with ADHD / 320 controls13 data sets (171 patients with ADHD / 178 controls

Reduced activation in inhibitory networksReduced / increased activation in attentional 
networks



NEUROTRANSMITTERS

 Neurotransmitter differences, 
particularly in levels of:
 Dopamine
 Noradrenaline
 Adrenaline
 Serotonin

 Dopamine has been associated 
with approach and pleasure-seeking behaviors

 Noradrenaline plays a role in emotional/behavioral regulation
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Most research evidence suggests deficiencies in the availability of dopamine and norepinephrine among children with ADHD relative to comparison children, although epinephrine and serotonin have also been implicated.





ASSESSMENT



DSM-V DIAGNOSTIC CRITERIA (1)

 Inattention Symptoms (at least 6 symptoms required)

 Fails to give close attention to details or makes careless mistakes in schoolwork, work, etc.

 Difficulty sustaining attention 

 Does not seem to listen when spoken to directly

 Does not follow through on instructions and fails to finish schoolwork, chores, etc.

 Difficulty organizing tasks and activities 

 Avoids tasks requiring sustained mental effort 

 Loses things necessary for tasks or activities 

 Easily distracted by extraneous stimuli 

 Forgetful in daily activities
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Presentation Notes
Primary deficit in ADHD is sustained attention, particularly for repetitive, structured, and uninteresting tasks. Attention problems may be in alerting and preparing for the task from the outset, as well as, the ability to sustain attention. Variety of “attention deficits” – attentional capacity, selective attention (DISTRACTABILITY), and sustained attention.



DSM-V DIAGNOSTIC CRITERIA (2)

 Hyperactivity-Impulsivity Symptoms (at least 6 symptoms required)

 Difficulty playing or engaging in activities quietly

 Always "on the go" or acts as if "driven by a motor”

 Talks excessively

 Blurts out answers 

 Difficulty waiting in lines or awaiting turn 

 Interrupts or intrudes on others 

 Runs about or climbs inappropriately 

 Fidgets with hands or feet or squirms in seat

 Leaves seat in classroom or in other situations in which remaining seated is expected
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Primary deficit in ADHD is sustained attention, particularly for repetitive, structured, and uninteresting tasks. Attention problems may be in alerting and preparing for the task from the outset, as well as, the ability to sustain attention. Variety of “attention deficits” – attentional capacity, selective attention (DISTRACTABILITY), and sustained attention.



DSM-V DIAGNOSTIC CRITERIA (3)

 Several inattentive or hyperactive-impulsive symptoms were present before age 12 years.

 Several symptoms are present in two or more setting, (e.g., at home, school or work; with friends or 
relatives; in other activities).

 There is clear evidence that the symptoms interfere with, or reduce the quality of, social, school, or work 
functioning.

 The symptoms do not happen only during the course of schizophrenia or another psychotic disorder. The 
symptoms are not better explained by another mental disorder (e.g. Mood Disorder, Anxiety Disorder, 
Dissociative Disorder, or a Personality Disorder).
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Primary deficit in ADHD is sustained attention, particularly for repetitive, structured, and uninteresting tasks. Attention problems may be in alerting and preparing for the task from the outset, as well as, the ability to sustain attention. Variety of “attention deficits” – attentional capacity, selective attention (DISTRACTABILITY), and sustained attention.



SUBTYPES

 Combined Type: Clinical levels of both inattention and 
hyperactivity/impulsivity

 Predominantly Inattentive Subtype: Clinical levels of inattention only

 Predominantly Hyperactive/Impulsive Subtype: Clinical levels of 
hyperactivity/impulsivity only
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Inattention remains stable; hyperactivity reduces with age.



Conditions 
often coexist

(up to 75% also have 
Oppositional Defiant 

Disorder)

https://differentlywired.co.uk/what-is-neurodiversity



ASSOCIATED 
PROBLEMS

 Peer 

 School 

 Family 

 Extracurricular





Emotional 
Dysregulation 
Common



Developmental Context Important



CLINICAL ASSESSMENT

 Comprehensive CLINICAL assessment 
(including questionnaires from parents and 
school)

 NO questionnaire, cognitive test or 
neuroimaging/EEG can diagnose ADHD

 Diagnosis is NOT based on behaviour in the 
doctor’s office.

 Children with ADHD can concentrate on 
watching TV, playing video games and other 
activities.



‘TYPICAL DAY’ ASSESSMENT

 In depth exploration of every aspect of day to day routines.
 Task Focused:

Independence
Level of direction/redirection required
Approach/attitude to tasks
? Any atypical quality
Nature of parent-child interactions

 Mood: Irritability? Disproportionate reactions ? 
 Anxiety? 
 Flashpoints?
 Most difficult points: 

morning routine
homework 
bedtime
Transition Points.
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Homework and ADHD 



EXAMPLES OF HOW ADHD IS RELATED TO HOMEWORK 
PROBLEMS

SYMPTOM OBSERVED BEHAVIOUR Common Resulting Problems

Forgetfulness Leaves books at school Rows/extra stress/excuse not to do

Restlessness Does not stay seated at HW Parental Frustration/Delays HW time

Inattention Daydreaming during HW HW delays/careless errors/parental frustration

Effort Avoidance Resists doing homework Parental & child anger prior to starting HW/sloppy 
work/negative attitude

Distractibility Off task during HW time Delays HW time/increasing tiredness

Not listening Fails to follow instruction Parental frustration/errors/decreased learning.

Excess Talking Does not listen/interrupts Disturbs others/delays HW/parental frustration



HO

 ‘I know I failed so 
many times and it’s 
sloppy & I rip the 

whole page out and 
he’ll be devastated’.

‘I can’t help him 
which is terrible 
because I’m his 
mom and I’m 
supposed to’.

‘Every day we’re 
going to have this 
fight. I don’t know 

why’.

‘I would lose 
my 

temper…and 
I find that I 
hate myself 

for it’.

‘I can’t imagine how 
I am going to get 

him there…when I 
can’t even 

do…these basics’

‘he’s going to be left 
behind because he’s 
never going to be 
academic but you 
have to earn a wage’

‘That dread 
kind of 
feeling’

‘I would start crying. The tension 
was horrendous and especially the 

older he got, I cried a lot. Fights 
with my husband because I’d be 
saying, he has to do it one day ... 
And then the younger one not 

wanting to come home because of 
the screaming and shouting going 

on.’

‘ …when the 
doorbell goes 
at 5 o’clock, I 

just go, Oh, No. 
He’s home’.

‘..if we tried to push it at all, 
he would get really, really 
angry. But…he really got 

crushed by it last year and 
didn’t express it, so turned it 
all in on himself … his self-
esteem was rock-bottom, 

totally rock bottom.’ 

‘It is horrible, actually … it would be 
easier to have a physical disability 

because people would be a lot more 
understanding … Sometimes I wish there 

was video cameras at my house… to 
show someone and say. Okay, how do we 
deal with this? This is what is happening. 

Can you believe that this is what is 
happening? Because sometimes I think I 

can’t explain it.

Homework





ADDITIONAL ASSESSMENTS

Cognitive (Educational 
Psychology)

R/O Specific Learning Difficulty 
(Dyslexia/Dyscalculia)

Establish comprehensive baseline

Commonly occurring deficits: Processing 
Speed & Working Memory

Occupational Therapy

R/O Developmental Coordination Disorder 
(Dyspraxia)

Establish Gross/Fine Motor/Sensory Profile

Dysgraphia commonly co-occurs

Speech and Language 

R/O Specific Language Disorder

Establish comprehensive baseline

Commonly occurring deficits:  language 
processing

‘Filtering’ ideas 



TREATMENT



PSYCHOEDUCATION:
MOST FUNDAMENTAL 

COMPONENT OF 
TREATMENT

Presenter
Presentation Notes
Externalise the problem – child is not the problem, the condition isModify attributions



TREATMENT

 Psychoeducation

 Parenting

 +/-School Supports

 +/-Medication

If additional issues identified on OT, Educational Psychology, SLT assessment – relevant inputs required

If additional psychiatric diagnoses – relevant therapeutic input required



PARENTING



PARENTING



ADHD & PARENTING

Child has strong intrinsic 
tendency to behavioural 

difficulties.

The way in which the parent 
responds and the home is 

organized are strong 
contributory factors.



Modify • Modify Tasks

Alter • Alter your Expectations

Teach • Teach Strategies

Change • Change the Environment

Help through • Help through Understanding

MATCH 
(Pollock, 2012)





SCHOOL 
SUPPORTS:
HOME-SCHOOL 
COLLABORATION



SCHOOL SUPPORTS AND RESOURCES

 Home School Collaboration & Daily report Card

 In Ireland: Needs Based Allocation Model

 Student Support File

 Individual Education Plan

 +/- Resource Hours

 +/- SNA

 Reasonable Accommodations in Certificate Exams (RACE) (JC & LC)

 Disability Access Route to Education (DARE) (LC)





MEDICATION



MEDICATIONS AVAILABLE
Generic Proprietary Duration of action

Methylphenidate 
hydrochloride

Equasym
Ritalin
Concerta XL
Equasym XL
Ritalin LA
Medikinet

4-6 hours
4-6 hours
12 hours

8 hours

Dexamfetamine* 
sulphate
Lisdexamfetamine

Dexedrine

Tyvense

4-6 hours

12 hours +

Atomoxetine
Guanfacine

Strattera
Intuniv

12 hours +
extended

* Adderall, unlicensed in most countries



HOW DOES THE 
MEDICATION WORK?
 Mixed monoaminergic

 Mostly DA:  
Methylphenidate, 
dexamfetamine

 Methylphenidate:  blocks the 
reuptake of 
noradrenaline (NA) and 
dopamine (DOP)
facilitating 
their release

 Methylphenidate: reduces 
ADHD symptoms by: 
Enhances NA and DOP 
availability in in certain brain 
regions: Prefrontal cortex 
& basal ganglia

Raises Frontal Dopamine by blocking 
reuptake of NA and Dopamine
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Dopamine at the synapse increased by methylphenidate Stimulants work by increasing norepinephrine and dopamine actions by blocking their reuptake and facilitating their release.This leads to enhancement of norepinephrine and dopamine in certain brain regions including the prefrontal cortex and basal ganglia.



LISDEXAMPHETAMINE (TYVENSE)

 LDX is the first chemically formulated prodrug stimulant

 It represents a new class of long-acting agents for the treatment of 
ADHD.

 The therapeutically active metabolite of LDX is d-amphetamine

 The precise therapeutic mechanism by which d-amphetamine relieves 
the symptoms of ADHD is not known

 Mechanism is understood to be:

*Blocking the reuptake of noradrenaline & dopamine and 
facilitating their release.
*Enhances NOR and DOP availability in in certain brain regions: 
prefrontal cortex and basal ganglia.



MTA STUDY RESULTS

49

Medication + behavioural 
managementMedication (MPH) alone

All treatment arms found to be effective*

Effective and superior to both: *More 
effective 
than placebo 
with 
statistically 
significant 
results

• Behaviour Management alone

• Community based treatment
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Medication or combination treatment was significantly more effective than either psychosocial treatment or community physician referral.A combination of medication and behavioural treatment showed greater efficacy than psychosocial/behavioural treatment alone.In terms of parent satisfaction, the combined approach (using both behavioural treatment and medication) was rated best.In terms of symptom management and overall efficacy, the routine medical care in the community was the least effective regimen.



STIMULANT 
EFFICACY IN 
CHILDREN

 NICE and Cochrane systematic reviews

 Meta analysis (Faraone SV, et al. Eur Child Adolesc Psychatry. 2010; 19(4):353–364) 

 23 trials, 3,760 patients

 NNT: methylphenidate 2.6; amphetamines 2

 ES: methylphenidate 0.9 SD; amphetamines 1.2

 Adverse events usually mild: anorexia, headache, anxiety, tachycardia, 
growth reduction;  

Presenter
Presentation Notes
NOT sudden death, substance misuse, suicidality





“NORADRENERGIC” AGENT 

 Atomoxetine (Strattera)

 A non-stimulant alternative that works well for some children

 Has not been studied as long or as intensively as the stimulants

 Smaller effect size relative to the stimulants

 1.2 mg/kg; onset over several weeks

Atomoxetine raises frontal dopamine levels by inhibiting NA 
transporter

Presenter
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How does it work?



MEDICATION TITRATION SCHEDULE
 1) Stimulant: Methylphenidate  (Ritalin/Ritalin LA/concerta)

 2) Stimulant: nordexamphetamine (tyvense)

 3) Non-stimulant: atomoxetine) ( Strattera)

 4) (Non) Stimulant: guanfacine (Intuniv)

 No standardised protocol in practice in Ireland

 Baseline cardiac review including BP/PR (ECG if high risk); height and weight plotted on 
centiles

 Trial using: ‘Experimental conditions’

 Weekly titration dependent on response and side-effect profile

 Weekly parent/school reports and side-effect reports

 Seeking to establish ‘ceiling effect’

 Decision on whether medication required at holidays/ weekends dependent on 
response/symptom profile

 6 monthly height. Weight, BP, PR

 Trial off medication yearly





Outcomes



QUESTIONS
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