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ADHD: Prevalence and Demographics

e Overall prevalence 3% to 10% in school-
aged children

e Diagnosed In boys 3 to 4 times more often
than in girls

e Persists in 30% to 50% of patients into
adolescence and adulthood (symptom
profile may change)




Symptom Groups

Inattention Hyperactivity Impulsivity

Does not attend Fidgets Talks excessively?

Fails to finish tasks Leaves seat in class Blurts out answers

Can’t organise Runs/climbs Cannot await turn

. . excessivel :
Avoids sustained y Interrupts or intrudes

effort Cannot play/work on others

Loses things, Sy (Total 3 items)

‘forgetful’ Always ‘on the go’
Easily distracted Talks excessively*
(Total 9 items) (Total 6 items)

**Talks excessively’ is one of the DSM-IV criteria for hyperactivity but not one of the ICD-10 criteria

T“Talks excessively’ is one of the ICD-10 criteria for impulsiveness but not one of the DSM-IV criteria

DSM-1V — Diagnostic and Statistical Manual, 4" Edition (American Psychiatric Association, 1994).
ICD-10 - International Classification of Diseases, 10t Edition (World Health Organisation, 1993).




DSM-1V diagnostic criteria for ADHD
o A.either (1) or (2)
(1) > 6 symptoms of inattention, > 6 mo.
(2) > 6 symptoms of hyperactivity-
Impulsivity, > 6 months

B. some symptoms that caused impairment

were present before age 7 years.
C. symptoms are present in > 2 settings

D. clinically impairment in social, academic
or occupational functioning.

E. symptoms do not occur exclusively during
the course of PDD, schizophrenia, etc.




Differential diagnosis of ADHD

 Difficult temperament
Poor discipline
PDD/Autism

Sensory impairment
Some medical conditions e.g. OSA
Major affective disorder

Reaction to stress (e.g. post traumatic
stress disorder)




Impact of ADHD
on individual and family

 Individual e Family

— Poor academic — Increased stress
achievement levels

— Social impairment — Increased

— Low occupational depression
status — Increased marital

— Increased risk of discord
substance abuse — Changed work

— Increased risk of status
Injury




Impact of ADHD

Academic problems
Difficulty with social Occupational failure
Interactions Self-esteem issues
Self-esteem issues Relationship problems
Legal issues, smoking Injury/accidents
and injury Substance abuse

Behavioural
disturbance

Pre-school Adolescent Adult
School-age College-age

Behavioural disturbance  Academic failure
Academic problems Occupational difficulties
Difficulty with social Self-esteem issues
Interactions Substance abuse
Self-esteem issues Injury/accidents




Effects of ADHD

on behavioural and development
Problems with productivity and
motivation

Reduced ability to express ideas and
emotions

Decreased working memory
Problems with social interaction
Impairments in speech
Problems with verbal reasoning




Etiological factors of ADHD

1) Dysfunction of the brain

2) Genetic factors

3) Neurodevelopmental hypotheses
— perinatal hypoxia

— premature birth
4) Environmental factors (dimited supporting data

— severe early deprivation
— family psychosocial adversity €.g., poverty)

— brain injury that occur In utero
— maternal smoking during pregnancy

Nature Rew Neuroscience. 2003; 3:617-28




ADHD and the brain

e Dysfunction in catecholamine metabolism and
neurotransmission in pre-frontal cortex and
assoclated sub-cortical structures

Dopamine, adrenaline, noradrenaline
Important for executive control, including

motivation and attention

Serotonin may affect dopamine transmission,
and the expression of ADHD




Neurochemical & pathophysiology
of ADHD
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Interactional model of ADHD

Genetic factors

|

Neuro-developmental
differences

Delayed Maturation

/.{ ADHD symptoms

||

T

Environmental Stress

N

Deviant
Maturation of
CNS

ADHD/HKD

|

Co - morbidity

El-Sayed. Maturational lag hypothesis of ADHD. Acta Paediatr 2003;92:776-84.




Interactional model of ADHD(2)

Improve w/
maturation

ADHD symptoms Environmental optimization

Partial resolution
of symptoms

ADHD s HKD

J, Persistent despite
Co - morbidity maturation

El-Sayed. Maturational lag hypothesis of ADHD. Acta Paediatr 2003;92:776-84.




Brain development and

maturational trajectories

Brain development is dependent on dynamic
relations between genes and environment.

It depends on both maturation and nurture.
The frontal brain region maturation peaks

at 10.5 yrs and between 17-21 yrs.

Hyperactive/impulsive matures with age,
Inattentive more pervasive w/ increasing age

El-Sayed. Maturational lag hypothesis of ADHD. Acta Paediatr 2003;92:776-84.
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Age of attaining peak
cortical thickness
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SControl

Arch Gen Psychiatry 2009;66:888-96. mleldua| W ADHD




Pharmacological agents used
In treatment of ADHD

Stimulants Methylphenidate
(Recommended Amphetamine compounds

first-line therapy) Dextroamphetamine
Pemoline

Antidepressants Tricyclic antidepressants
Bupropion

Antihypertensives  Clonidine
Guanfacine

NE Reuptake Inhibitor  Atomoxitine

Wilens T, et al. ADHD, In Annual Review of Medicine, 2002: 53.
Greenhill L. Childhood attention deficit hyperactivity disorder: pharmacological treatments. In: Nathan PE,
Gorman J, eds. Treatments that Work. Philadelphia, PA: Saunders; 1998:42-64.




Stimulants and the brain

o Stimulants produce a rise In resting
dopamine levels by:

» Directly increasing release
» Blocking reuptake
leading to

“*Increased availability of dopamine and
noradrenaline in the synaptic cleft and at
dopamine receptor sites




Methylphenidate
(Ritalin, Rubifen)

Very widely used

Very large number of clinical trials (>130)
Relatively safe in long term

Cheap

Dose up to 2mg/kg/day, titrated
Short half life — given 2 or 3 times a day




Clinical response to MPH

Reduction In core symptoms
Increased focus and application
Improved social function
Increased self esteem

Efficacy possibly associated with younger age,
more severe symptoms, absence of anxiety

Tolerance
Not a cure




Side effects

Appetite suppression
Insomnia (delayed sleep onset)
Headache

Appearance of short term personality
change, Zombie effect.

?Depression




Problems needing to be solved

e Short half life

e Fluctuations in blood levels
e Inconvenience

 The end of the day




Osmotic release oral solution MPH
(Concerta)

Tablet —
Shell




Therapy options as part of
total treatment programme

(" Behavioural treatment
(" Medication management

(" Combining medication/behavioural
treatment

" Educating parents/patient about ADHD
(" Educational support services




Symptom-correlated brain regions in
young adults
with combined-type ADHD.
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Psychiatry Res 2010:182:96-102.




Symptom-correlated brain regions in
young adults
with combined-type ADHD.
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_earning Disorders (DSM-1V)

e Reading Disorder
e Mathematics Disorder

e Disorder of Written
EXxpression

e |_earning Disorder NOS




Reading Disorder

o A. Reading achievement, as measured by

Individually administered standardized
o] g
comprehension, IS
given the person’s
chronological age, measured intelligence,
and age-appropriate education.




Reading Disorder

* B. The disturbance in Criterion A
significantly interferes with academic
achievement or activities of daily living
that require reading skills.

e C. If asensory deficit Is present, the
reading difficulties are in excess of those
usually associated with It.




Reading Disorder

Account for 80+% of all LD

Prevalence rate 5-10 to 17.5%b in children
Boys = girls

Not a transient developmental lag
Definition : still controversial




Etiology

1. Heritability : both familial and
heritable

rate among siblings = 40%
linkage study : chromosome 6, 15

2. Neurobiology : difference in the
temporo-parieto-occipital brain region




Brain function during

various language activities.
(Price 1995)

A Looking at words B Listening to words

C D Thinking of words
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FHONOLOGICAL PROCESSING
(KUH-AAH-TUH] WORD MEANING

f R“. LETTER IDEMTIFICATION
' - (C-A-T)

Shaywitz SE. Sci Am. 1996;275:98-104.
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READING

Decoding Comprehension

Word Identification Meaning

DYSLEXIA

Language System Reading

Discourse

Syntax Comprehension

Semantics

% Phono{ogy % Y T :fif?- % Decoding %




Core deficit
IN Individual with
dyslexia:

Phonological awareness

Elbro, C. Reading and Writing.1996;8:453-485.
National Reading Panel (2000). Teaching Children to Read.




Phonology

 Deficits in phonologic awareness
distinguish children with dyslexia
from those who are not.

* Phonologic measures predict later
reading achievement.




Nonimpaired Dyslexic

Figure 27. Dyslexic Readers Use Compensatory Systems to Read

The nonimpaired reader, on the left, activates neural systems that are
mostly in the back of the left side of the brain; the dyslexic reader, on
the right, activates systems on the right side and in the front of the
brain on the left.
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HIGHLY PROFICIENT
READING

l Increasing
higher-order

comprehension

abilities -~ _

Straregic s

Advanced : S
Acquisition of
level of 1 .
A some basic
phonological L
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awareness =
strategies
.
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Word
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.
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Word

Recognirion

Suboprtimal
readers:

Fall short at
highesrt levels of
comprehension

Delaved readers:
Too-slow
acquisition of
word recognition
skills, impaired
reading

Nonautomaric
readers:

Accurate bur
nonautomartic
word recognition,
impaired reading
comprehension

Compensatory
readers: Impaired
reading
comprehension
and word
recognition

Nonalphaberic
readers: Very
impaired reading
comprehension
and word
recognition




Psycho-educational testing

Intelligence testing ¢ Academic testing
WISC-III  Kaufman Test of
Stanford-Binet 4th ~ Educational
Comprehensive Achievement

test of Non-Verbal ¢ Wide Range
Intelligence Achievement Test
* \WWoodcock-Johnson
Psycho-educational
Battery
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DDx. those with
reading difficulties
* MR

e dyslexia

e language-based LD
* hyperlexia

e acquired alexia

* SeNsory impairment




Prevalence

e Speech & language dis. 7-15%
e ADHD 5-9%
 |_earning Disabilities 7-17%




Comorbidity

e Lang. Dis. & ADHD 8-90%
e ADHD & dyslexia  15-30%

e Lang. Dis. & dyslexial8-40%o




Comorbidity of learning and attention

disorders. Fletcher JM, Shaywitz SE, Shaywitz BA.
Pediatr Clin North Am 1999:46:885-97.
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Problem Concept Phonological Rapid Lexdcal Verbal
Saolving Formation Awareness Naming Leaming

Figure 1. Cognitive profiles of children with no reading disability (RD) or ADHD (no RD-
ADHD), RD-no ADHD, ADHD-no RD, and both RD and ADHD. Children with RD show
language deficiencies. Children with ADHD show problem solving deficiencies; children
with both RD and ADHD show language and problem solving deficiencies. Solid line =
no RD/ADHD; dotted line = ADHD; dashed line = RD; and dash—dot line = RD/ADHD.




Persistence of dyslexia
Pediatrics 1999;104:1351-9.

W-J Reading
Cluster




Journal of Leaming Disabilities
Volume 41 Mumber 8

MNovember/December 2008 54 5-56(]
@ 2008 Hammill Institute o

Development of Oral Reading Fluency in Diabiie

IO IT7A02 221940831 T 5

Children “Tith Speech Or Language http:-"-"_i-:-urnulnﬂcami.T.gdisnl:-i.lit]-:.
Impai rments hrtp:-"-"cinlin-:.:mg-:pul:-.-:n;

A Growth Curve Analysis

Cynthia S. Puranik

Yaacov Petscher

Stephanie Al Otaiba

Florida Center for Reading Research, Florida State University, Tallahassee
Hugh W. Catts

University of Kansas, Lawrence

Christopher J. Lonigan

Florida Center for Reading Research, Florida State University, Tallahassee

This longitudinal study used piece-wise growth curve analyses to examine growth patterns in oral reading fluency for 1,991
students with speech impairments (SI) or language impairments (LI) from first through third grade. The main finding of this
study was that a diagnosis of SI or LI can have a detrimental and persistent effect on early reading skills. Results indicated
differences between subgroups in growth trajectories that were evident in first grade. A large proportion of students with SI
or LI did not meet grade-level reading fluency benchmarks. Overall students with SI showed better performance than
students with LI. Reading fluency performance was negatively related to the persistence of the SI or LI; the lowest per-
forming students were those originally identified with SI or LI whose diagnosis changed to a learning disability. The results
underscore the need to identify, monitor, and address reading fluency difficulties early among students with SI or LL




Figure 1
First-Grade Growth Curves
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Mate: First grade beginning of year henchmark = 7 words correct per minuate ("WCPR): end-of-year benchmark = 40 WCPK. GRE = oral read-
ing fluency: S1-PE = speech impairment—persisent; L1-FE = language impairmeni—persastent; S[-EE = speech impaimment—resolved; LI-EE =
language impaimment—resclved; 31-L0 = speech im pairment—lzarning disabdlity group: LI-LD = language impainment-leaming disability group;
Maormm = local normative reference group.




Slide 55

Al ORF = oral reading fluency
WCPM = number of words correct per minute

LD = discrepancy at least 1 SD between 1Q and performance score
Asus, 12/10/2553



Figure 2
Second-Grade Growth Curves
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Mate: Second gmde beginning of year benchmiark = 44 wond comrect per minute (W CPR) end-of-year benchmiark = 74 WCPR. ORF = oml
reading fluency: SI-PE = speech impairment—persstent, L1-PE = language impaiment—permsistent SI-RE = speech impairment-resclved: LI-RE=
language impaimnent-resolved; S1-10 = speech impairment—learning disabality growp: LI-LD= language impaimment-leaming disability group;
Mamn = lacal normative reference group.




Figure 3
Third-Grade Growth Curves
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Mate: Third grade beginming of yvear benchmark = 77 word correct per minute (WCPM ) end-of-year benchmark = 110 WCPM. ORF = oml
reading fluency: S1-PE = speech impairment—perdstant, LI-PE = lingaage impaiment-pemistent. S[-RE = speech impairment-resolved; LI-RE =
language impairment-resolved; 51-L0 = speech impairmeani-learming disability group: LI-LD = language impaimmen-leaming disability group;
Maomn = local normative reference group




Management of LD
|

Phoneme exercise, nurture language skills
Various reading & teaching strategies |
Proper classroom placement |

Treat secondary psychological difficulties
properly, e.g. anxiety, family conflicts,
poor peer relationship, low self-esteem




Nurturing language skills In

Infants and young children.
1. Talk to your child frequently
1.1 high pitch, clear cut words
1.2 parallel talk

2. Read to your child interactively
2.1 discussing story in books
2.2 let your child make his own version
2.3 allow him to tell key events
2.4 acting out or creating a puppet show
2.5 reinforce sequential reading




. Chilo

Nurturing language skills In

Infants and young children.
. Talk to your child frequently

. Read

to your child interactively

. Cultivate phonological awareness

3.1 rhyming songs and games

3.2

oroken record game
ren learn one-to-one correspondences

then patterns and sequence

Link your children with positive early
reading experiences




Proper classroom placement

Regular class placement with special
education consultation

Regular class placement with pull-out
placement In special resource room

Special class placement
Special school
Private tutoring




Essentials of a

successful reading intervention
Early intervention -the earlier, the better.

Intense instruction -the child should be In
a group of 3-4 students.

High-quality instruction -emphasize on

phoneme exercise,
-computers are
not a substitute for a good teacher.

Sufficient duration -90 minutes a day for
1-3 years

By-pass techniques -tape recording, oral
examination, computer, calculator




Figure 28. Effective Reading Interventions Result in Brain Repair

One year following an effective reading intervention, dyslexic children
have developed left-side reading systems (shown in black) in both the
front and back of the brain.
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OECD Programme for International
Student Assessment (PISA) 20009.

On the reading subscales

On the
On the overall Access Integrate Raflect Continwous | Non-continvous | mathematics | On the science
reading scale and retriove and interprot and evaluato toxts texts scale scale

OECD average 493 495 493 494 493 496
Shanghai- China 556 549 557 539 GO0
Korea 539 542 542 542 546
Finland 536 532 536 535 541
Hong Kong-China 533 530 540 522 555
Singapore 526 526 529 539 562
Canada 524 517 535 527 527
Wew Zealand 521 521 531 532 519
Japan 520 530 521 518 529
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OECD Programme for International
Student Assessment (PISA) 20009.

Change in reading performance between 2000 to 2009

ciation of

socio-economic
Share of studentz [Share of students at| background
Mean score below proficiency |proficiency Level 3| with re.1|:||n'=
in reading 2009 All students Ve sirls Level 2 or above perfol'man-:e
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OECD Programme for International
Student Assessment (PISA) 20009.

How proficient Thai students are?

* In reading 50/65
e In mathematics 50/65
* IN sciences 49/65




Test Of English as a Foreign Language

ENGLISH PROFICIENCY — TOEFL 2010

|
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Essential factors to
promote
self esteem

e Feeling LOVABLE
e Feeling CAPABLE




How to approach
a child with

learning problem?




Assessment of

school failure

1. Hx of academic achievement
2. Hx of development esp. language
3. Developmental examination
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activity level & attention
Test of non-verbal intelligence TONI




Gesell

Figures




Assessment of
school failure

a ¢
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5. School & teacher’s report, ayann
6. Standard 1Q test, Achievement test




Possible causes of school fallure

earning disability  « Chronic illness
ADHD  Emotional illness
Cognitive deficit  Family dysfunction

Sensory impairment Social problems
Drug addiction
Ineffective schooling
Poor motivation
=
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