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1 Diagnosis validity



Early descriptions of ADHD
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““On Attention and its Diseases”’

The morbid alterations to which attention is subject,
may all be reduced under the two following heads:
First. The incapacity of attending with a necessary
degree of constancy to any one object.

Second. A total suspension of its effects on the brain.

The incapacity of attending with a necessary degree of
constancy to any one object, almost always arises
from an unnatural or morbid sensibility of the nerves,
by which means this faculty is incessantly withdrawn
from one impression to another. It may be either born
with a person, or it may be the effect of accidental
diseases.

When born with a person it becomes evident at a very
early period of life, and has a very bad effect,
inasmuch as it renders him incapable of attending with
constancy to any one object of education.

But it seldom is in so great a degree as totally to
impede all instruction; and what is very fortunate, it is
generally diminished with age.

Lange et al. ADHD Atten Def Hyp Disord 2010; 2:241-55.



Early descriptions of ADHD

The story of Fidgety Philip
Heinrich Hoffmann - 1845
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SOM_E ABNORMAL PSlG}I[OAL CONDITIONS
IN CHILDREN,

Delivered bafore the Reyal Oolisge of Fhysicians of
London on March 4th, 6th, and 11th, 1902,

By GEORGE F. STILL, M.A., M.D. CanTas.,
F.R.C.P. Loxp.,
FOR a¥ cum:m, XING'S
COLLEGE LOSPITAL; ASNISTANT PHYSICIAN
HORPITAL ,ﬂ‘ KICK CHILDREN, ﬂm'f
ND-STREET.

LECTURE L
Delivered on March Lih.

MR PRESIDEST AND GESTLEMEN,—The particalar
peychical conditions with which 1 propose to deal in these
lectures are those which are concerned with an abnormal
defeot of moral control in children. Interesting as &hm
disorders may be as an ab blem for the profe
psychologlst to pmzale over, they !nve n very ma‘ ical

| the terms “‘moral” and *immoral” to cannote some sexual
relation. The moral control to which I refer has a much
wider sigpificance, and its defect in any individunl case may
have, and indeed often has, no concern whatever with rexual
telations ; at the same time T would point out that socha
definition will cover, nol oaly such activity as is concerned
with the good of others, but also with the of self—in
other words, the moral control which I wish to consider is
mmmadmmmmm.&rmln
M control can only exist where thers i8 a cognitive
relation to euleunmml. I ue the term ‘*coguitive™ for
lack of a better to imy ty for reasoning com-
parison an which moral mml is nmﬂly based : the tarm
‘i ponsclons * would Imply too litle, the term **intelligent "
w:mlr] impl;r too much.  Ont of this cognitive relation arises
of the of every volitional activity on
lho part of the individual to the good of all and this
we may call moral conscionsness. Moral control is the
control of activity in conformity mth this moral copecicns-
ness. The capacity for may be
d as an and m |
masmunh as b is concerned Uﬁlh more oum?ucated relations,
must require a higher degree of this capacity. 7To this
extent moral control also is dependent on intellect ; but
inasmuch as volilion also is concerned in moral comtrol,
and volition can hardly he regarded as an intellectaal pro-
cess, ib wuu!.d sieem thal 1ul,ul]eo= is mob ﬂ:u wﬂy fuctor

—ahall I say social I —importance which I ventura to think
has been hardly sufficiently recogmised. For some years
past 1 have been ocollecting observations with a view to

igating the nl deflective moral control as a

R Alblam 1= —Lil3 e —_ral B mmmaa b e

gh it is factor. To
this point T shall retarn again wlmm we come to consider
the mentul pathology, il 1 may so say, of defeclive moral
eontrol.

Moral control, it i= obvicns, is not an atiribute of tha newly-
born child, for the infant only gradually comes into thmt
onenitive ralation which must nrecede the develooment of

Some abnormal psychical
conditions in children
Still. Lancet, 1902



History of ADHD

Weikard deseribes ADHD syndrome in 8 German textbook DEM-IF describes hyperkinetic reaction Oimega-3 s a weaak but effective
I IEATMENT
Drowglas’ neurccagnitive moedel of ADHD .
Huoffrman cartoons of Still describes DSM-5 extends age of onset
*Fidaetina Philn’ and ‘defect of maral . ; = ta 12 years and adjusts criteria
| ahﬂw e At i ADHD-like symptoms Twin studies fer adults
The Lancet describsed as minimal document high -
brain damage’ heritabelity CHT for adult ADHD I
Beurnewlle, Boulanger, Paul-Banoour S FDA approves OiS M-I Rare genamic insartions and
and Philippe describe ADHD symproms methyiphenidate operaticnalizes deletions discovered
s ‘mental instabiliny in Fremnch medical for depression diagnastic -
and educational literature and narcolepsy criteria Muolecular polygenic
background confirmed

16408 1850s 1960 19708 18B0s 1985 19%b0s 189685 2000 H0i0s

Segvalden describes an ADHD rat madel
Efﬂdl!!p' shows that benzedrine _—
reduces hyperactivity Similar correlates of ADHD faund in boys and girls LDC describes
Crichton describes I I ADHD as 2 :
ADHD syndrome in Eramer—Pallnow syndrome Meuroimaging documents structural and Barioen pibic
& Scottish textbook | | digcovered Parent training functienal brain ancmalies health problem
treatments I '
I DSM-IV refines criteria :nqng-l:-:tlng
: i Methylphenidate Mulants
D Prediagnostic era indicated for ADHD in adults recognized as a valid disarder developed
O Minimal brain dysfunction esa behavieural T I
O Anention-deficit disarder e disorders Ca-morbidiny with anxiety, moed or autism spectrum | | MNon-stimulants
O ADHD era in chifdran disarders and executive dysfunction confirmed approved

Faraone et al. Nat Rev Dis Primers 2015;1:15020



Inattentive symptoms — ADHD DSM-5

Does not give close attention to details or makes careless mistakes
Has difficulty sustaining attention on tasks or play activities
Does not seem to listen when directly spoken to

Does not follow through on instructions and does not finish
schoolwork, chores, or duties in the workplace

Has trouble organizing tasks or activities

Avoids, dislikes, or is reluctant to do tasks that need sustained
mental effort

Loses things needed for tasks or activities
Easily distracted

Forgetful in daily activities



Hyperactivity/impulsivity symptoms —
ADHD DSM-5

Fidgets with or taps hands or feet, or squirms in seat
Leaves seat in situations when staying seated is expected

Runs about or climbs when not appropriate (may present as feelings
of restlessness in adolescents or adults)

Unable to play or undertake leisure activities quietly
“On the go”, acting as if “driven by a motor”

Talks excessively

Blurts out answers before a question has been finished
Has difficulty waiting his/her turn

Interrupts or intrudes on others



Summary of the clinical assessment
process for children

Obtain detailed clinical history from parents or carers and young
person

Carry out core ADHD symptom assessment: are symptoms out of
keeping with child's age and developmental stage?

Obtain information across settings (questionnaires as adjunct)

Assess associated difficulties (eg, mental health symptoms, other
neurodevelopmental or learning problems)

Developmental history (eg, motor and language delay)
Medical history (eg, epilepsy)

Family history (eg, mental health, educational history, physical
health problems)

Medical histories (eg, cardiac)

Thapar & Cooper. Lancet 2016;387(10024):1240-50.



Summary of the clinical assessment
process for children

Medical histories especially important in relation to cardiac or other
risk factors if pharmacological treatment is being considered

Consider severity of symptoms, effects on functioning, comorbid
symptoms, medical history, and the family and child's strengths,
resources, demands, and psychosocial context when deciding on
treatment options

Physical assessment:

- Signs of other disorders (eg, dysmorphic features, skin lesions)
and motor coordination (eg, handwriting, balance); to be undertaken
more completely if considering pharmacological treatment

- Baseline height, weight, blood pressure, pulse

Thapar & Cooper. Lancet 2016;387(10024):1240-50.



Age at which symptoms of common mental
disorders first appear and are diagnosed

P
BAge at first symptoms
ClAge at first diagnosis
20 =
§ T
4t
L]
=
10
r..'l —
d —ﬂ
ADHD QDD CcD Any Depres- Substance Substance  Any
anxiely SH0 dabusze %EUEH_ diagnosis
ence

* Source: Used with permission {rom Costello EJ, unpublished manuscript. ADHD, attention-
delicit hyperactivity disorder; ODD, oppositional deliant disorder; CD, conduct disorder

Costello & Angold. Smoky Mountains Study, unpublished.



Persistence of ADHD diagnosis by subtype from
ages 4-6 to 11-13 years

100
80
3= 604
]
=
< 409 | A Combined Subtype (n=83)
I Inattentive Subtype (n=12)
204 | ® Hyperactive-Impulsive
Subtype (n=23)
u T T T T T 1
2 3 4 6 7 8
Year of Assessment

Lahey et al. Arch Gen Psychiatry 2005;62:896-902.



Persistence of full and residual
ADHD diagnosis over time

0-0 -

Age at follow-up

Faraone et al. Psychol Med 2005;35:1-7.



Genetic risk factors for ADHD

q11-15q11 13 region cont
otinic a7 acetylcholine
ptor subunit gene
nt mutations €

High

Effect size

Common variants
explain ~40%
of heritability

I I
Low Common

Low

T
Very rare Rare
Allele frequency



Neural circuits implicated in ADHD

Gallo & Posner. Lancet Psychiatry 2016;3(6):555-67.



ADHD is characterized by a delay in cortical
maturation

All Cortical Points Prefrontal Cortex

UNSTE

Proportion Reaching
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Cognitive deficits in ADHD

There is no cognitive profile that defines ADHD and significant
heterogeneity between individuals.

Executive functioning deficits: response inhibition, vigilance, working
memory, and planning

Reward disregulation: suboptimal decisions, prefer immediate rather
than delayed rewards and over-estimate the magnitude of proximal
relative to distal rewards

Temporal information processing and timing
Storage aspects of memory

Reaction time variability and processing speed
Arousal and activation

Motor control

Faraone et al. Nat Rev Dis Primers 2015;1:15020
Thapar & Cooper. Lancet 2016;387(10024):1240-50.



Distinct neuropsychological subgroups in typically
developing youth inform heterogeneity in children
with ADHD

2®  omien A Fairttet, Deepti Bathula®™®, Molly A. Nikolas®, and Joel T. Nigg™"

Community Detection Based Subgroups

A 1.7- TDC G . ADHD
# Inhibition 1 x - X
" WorkMem . LA
4 Arousal '] g % 4
* RespVar ] * x &
# TIP - = w S
Speed ¥ A T x )
1 & X w0 »
-1.3. Subgroups Subgroups
1 2 3 4 1 2A 2 3 4A 4B

Fair et al. PNAS 2012; 109: 6769-74.



Life consequences of ADHD

O Health preblems and psychiatric [ Social disability

co-morbidities O Risky behaviours
LI Psyeholagical dysfunetion

[0 Academic and occupational failure

Premature mortality

Overweight, obesity and hypertension

Delinguency and eriminality, smoking and addictions

Specific learning disabilities and executive dysfunction

Disruptive behaviour, mood, anxiety, elimination, tic and autism spectrum disorders

Developmental coordination disorder, and speech and
language disorders

Marital discord, separation and divorce, parenting problems,
and legal problems, arrests and incarcerations

Poor social skills, impaired family relationships, poor peer relationships and rejection by peers

Suicidal ideation, suicide attempts and suicide

Lower guality of life and low self-esteem

Emotienal dysregulation and lack of motivation

Underachievement, grade repetition, special education needs,
school expulsion and dropping out

Reduced occupational performance, unemployment
and lower socioeconomic status

Unplanned pregnancies

Accidents and injuries, traffic aceidents and vialation, and licence suspensions

|
Childhood

T T
Adolescence Adulthood

Faraone et al. Nat Rev Dis Primers 2015;1:15020



Mortality in children, adolescents, and adults with attention @
deficit hyperactivity disorder: a nationwide cohort study |

Seren Dalsgaard, Seren Dinesen Estergaard, James F Leckman, Preben Bo Mortensen, Marianne Giartz Pedersen

MRR according to age at first diagnosis of ADHD,
compared with those without ADHD at same age

Murnberof Person-years  Mortality rate  Crude model MER  Partly adjusved Fully adjpusted rmodel
deaths eeeer 100Qu0a0 {95% C1)° rodel MRR (95% CIjt  MRR [95% CIjF
[PEFSON-years
fgge at st ADHD-diagross [years)
e 10 TG 334 223 (1-11-3-91) 157 (0-99-3-45) 1-86{0-93-3-37)
b-17 54 126048 434 1-83 (1-40-2-35} 163 (1-25-2-09) 1-58 {1-21-2-03)
=17 38 17057 1223 B4 (3-73-7132) 4-45{3-18-5-07) 4-25 (3-03-5-78}
Mo ADHLD 5473 24724510 21 100 [refenence) 100 [reference) 1-00 [reference)
p kel - . p<0-0001 p<0-0001 pre0-0001
Creerall cobart C5a0 24 907560 224

Dalsgaard S et al. Lancet 2015;385(9983):2190-6.
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ADHD prevalence estimates around the world
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Polanczyk & Jensen. Child Adolesc Psychiatr Clin N Am 2008;17:245-60.



ADHD prevalence estimates in Brazil

Freire, 2005
Vasconcelos, 2003
Guardiola, 2000
Vasconcelos, 2003
Freire, 2005

Poeta, 2004

Rohde, 1999
Fleitlich-Bilyk, 2004

Goodman, 2005

32%

Prevalence (%)

Polanczyk & Jensen. Child Adolesc Psychiatr Clin N Am 2008;17:245-60.



disarder, hyperactiv®,
overactiv®, inattent®,

around the world

Search process for ADHD prevalence studies

Search Strategies Step 1: Abstracts reviewed by one . . ; ;
B author (G.F) and selected according MEED4L;:E' Ps;cél;l;ﬂ Review of E-mail to
the following criteria: o e textbooks experts
1) Computer searches 1} significant reviews of literature that e iR
Date range: Jan. 1, covered ADHD/HD prevalence
1978 to Dec. 31, 2005 2} Major guidelines on ADHD/HD ¢ 4’
Languages: English, 3} Original investigations of 9.105
German, spanish, prevalence based on nonreferred al:rsltracts
French, Portuguese samples (schools or community} of
Key words: child®, subjects 18 vears of age or younger
adolesc®, with mention of diagnosis based >
epidemiology, on DSM or ICD criteria
prevalence, rate, 304
: *
mentall d!sclrlder 5 Step 2: Abstracts reviewed ahstracts
psychiatric disorder®, :
: independently by two authors (G.R Review of
ADHD, ADD, attention- :
; : and LA.R.) according to the same — . reference
deficit, attention- i ol e el f i v
defict/hyperactivity criteria used in Step 1; inclusion o lists Y
the studies based on consensus

239 articles =—m B4 articles

hyperkinetic disorder, Step 3: Articles reviewed by one

minimal brain author (G.P), inclusion of original = l l

dysfunction studies according to Step 1, criterion
2) Review of textbooks 3, after discussion with Ia_secund 160 79 73 41

author [LA.R.), and decisions based excliided® inchidesd el excluded®
3} E-mail to scientific on consensus with a third author
authorities (M.5.L) ¢ l
4) Reference list reviews * Exclusions (a study could have fulfilled more than one criterion):
102 studies

* Absense of a DEM/ICD diagnosis (N=44)

+ Prevalence rate not evaluated (M=37)

« Clinical sample (N=3)

* Age range above 18 yvears old [N=16)

+* Diagnosis based on clinical records or retrospective or lifetime
(N=12)

« Nonprobabilistic sample (N=7)

+ Literature reviews (N=33)

* Duplicate samples (N=45}

* Impossibility of data extraction [N=1)

included

Polanczyk et al. Am J Psychiatry 2007;164:942-8.



Location of included studies

K=102
n =144 726

Polanczyk et al. Am J Psychiatry 2007;164:942-8.



Results: meta-regression and meta-analysis

TABLE 2. Association Between Methodological Covariates
and Geographic Area With ADHD/HD Prevalence Estimates

Metaregression
Univariate Multivariate
Model Model)?

Variable p p
Origin of sample <0.001

Community index

School 0.38
Source of information <0001

Best-estimate procedure index

“And rule” 0.04

Parents 0.03

“0r rule” 0.003

Teachers <0.001

Subjects 0.46
Impairment criterion <0.001

Yes index

Mo 0.001
Diagnostic criteria <0.001

DEM-IV index

DSM-11-R 0.02

DaM-II 0.69

1CD-10 0.005
Number of stages of evaluation <0.001

One index

Two 0.25

Two, only screens positive at

first stageP 0.31

Response rate 0.25 -—
Sample size <0.001 0.81
Geographic area 0.009

North America index

Europe 0.40

Oceania 0.45

South America 0.83

Asia 0.85

Africa 0.03

Middle East 0.01

FIGURE 2. ADHD/HD Pooled Prevalence According to De-
mographic Characteristics and Geographic Location

Gender
Male [44 studies) —e—
Female (40 studies) (3 2]
Age
Children (43 studies) pe

Adolescents (23 studies) o
Geographic Location
Africa (4 studies) |} - f
Middle East (4 studies) | —e—
Oceania (6 studies) | f—a—u—i

south America (9 studies) 1 o {
Asia [15 studies) (|
Morth America (32 studies) IH
Europe (32 studies) -
Worldwide {102 studies) [ ]
1] 5 10 15 20

Prevalence Estimate (%)

Polanczyk et al. Am J Psychiatry 2007;164:942-8.



Trends in ADHD diagnosis

ADHD on the rise

(Unit: patients)
64,066
62,044 o ®
S i % \i/
000 il 99,911 .

...................................................

Source: National Health Insurance Corporation
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Tends in ADHD prevalence estimates (1984-2012)

20.0 o : @ s . e oo
10.0 — G_______ 6 ey i R
_______ "__""'J"ﬂ"“"“‘“"g--ﬁ— .;;--cr-'r;-“"u‘ I}“é"g“"_“? 5
5.0 - e s - & A E ™ "-—~B—— 0
8 @ S ’ ?
-1 o o a
ik} o o o
S 20 o o o Q. § .
o 1 = o B @ o -
f}u B a
2 1.0 1 ° °
o O .
D.S =] O o .
0.2 = o
0.1 i
o
| | T I i ]
1985 1990 1995 2000 2005 2010
Year

Polanczyk et al. Int J Epidemiol 2014;43(2):434-42



B ORIGINAL CONTRIBUTION

Prevalence, Severity, and Unmet Need

for Treatment of Mental Disorders
in the World Health Organization

World Mental Health Surveys

The WHO World Mental Heahh

. 5 "
Survey Censeriinoe

Context Little is known about the extent or severity of untreated mental disorders,
especially in less-developed countries.

Objective To estimate prevalence, severity, and treatment of Diagnostic and Sia-
tistical Manual of Mental Disorders, Fourth Edition (DSM-IV) mental disorders in 14

countries (6 less developed, 8 developed) in the World Health Organization (WHO)
World Mental Health (WMH) Survey Initiative.

Design, Setting, and Participants Face-to-face household surveys of 60463 com-
munity adults conducted from 2001-2003 in 14 countries in the Americas, Europe,
the Middle East, Africa, and Asia.

Main Outcome Measures The DSM-IV disorders, severity, and treatment were
assessed with the WMH version of the WHO Composite International Diagnostic In-
terview (WMH-CIDI), a fully structured, lay-administered psychiatric diagnostic inter-
view.

Results The prevalence of having any WMH-CIDI/DS/M-1V disorder in the prior year
varied widely, from 4.3% in Shanghai to 26.4% in the United States, with an inter-
quartile range (IQR) of 9.1%-16.9%. Between 33.1% (Colombia) and 80.9% (Nige-
ria) of 12-month cases were mild (IQR, 40.2 %-53.3%). Serious disorders were asso-
ciated with substantial role disability. Although disorder severity was correlated with
probability of treatment in almost all countries, 35.5% to 50.3% of serious cases in
developed countries and 76.3 % to 85.4% in less-developed countries received no treat-
ment in the 12 months before the interview. Due to the high prevalence of mild and
subthreshold cases, the number of those who received treatment far exceeds the num-
ber of untreated serious cases in every country.

Conclusions Reallocation of treatment resources could substantially decrease the
problem of unmet need for treatment of mental disorders among serious cases. Struc-
tural barriers exist to this reallocation. Careful consideration needs to be given to the
value of treating some mild cases, especially those at risk for progressing to more se-
rious disorders.

JAMA, 2004:297:2587-2550 WWW.jamaLcom

Table2 Multiply imputed prevalence estimates of
adult attention-deficit hyperactivity disorder

Country

Balgium
Colombia
France
Germany
Italy
Lebanon
Mexico
Metherlands
Spain

LISA?

Toeal

Prevalence, % (s.e.) n
4.1 {1.5) 4864
1.9' (0.5) | 731
7.3 (1.8) 77
3.1 (0.8) 621
2.8 (0.8) B53
1.8' (0.7) 595
1.9' (0.4) 1736
5.0 (1.6) 516
1.2 (0.6) 960
5.2 (0.6) 3197
314 (0.4) 11422



Adult ADHD prevalence

Pooled prevalence P

Farone & Biederman™ 4 + ]

Kooji et al”” e

Heiligenstein et al®® 4 | *

DuPaul et a** {USA) = 4 :

DuPaul et 3 (New Zealand) : >

DuPaul et a7 (italy) |—— |

Murphy & Barkely®® : = |

Frevalence, %

Simon et al. Br J Psychiatry 2009;194:204-11.



Is Adult ADHD a Childhood-Onset Neurodevelopmental
Disorder? Evidence From a Four-Decade Longitudinal

Cohort Study

Terrie E. Moffitt, Ph.D., Renate Houts, Ph.D., Philip Asherson, M.D., Daniel W. Belsky, Ph.D., David L. Corcoran, Ph.D.,
Maggie Hammerle, B.A., Honalee Harrington, B.A., Sean Hogan, M.S.W., Madeline H. Meier, Ph.D.,

Guilherme V. Polanczyk, M.D., Richie Poulton, Ph.D., Sandhya Rarmrakha, Ph.D., Karen Sugden, Ph.D., Benjamin Willlams, B.A.,
Luis Augusto Rohde, M.D., Avshalom Caspi, Ph.D.

Objective: Despite a prevailing assumption that adult ADHD is
a childhood-onset neurcdevelopmental disorder, no prospective
longitudinal study has described the childhoods of the adult
ADHD population. The authors report follow-back analyses of
ADHD cases diagnosed in adulthood, alongside follow-forward
analyses of ADHD cases diagnosed in childhood, in one cohort.

Method: Participants belonged to a representative birth cohort
of 1037 individuals bom in Dunedin, New Zealand, in 1972 and
1973 and followed to age 38, with 95% retention. Symptoms of
ADHD, associated clinical features, comorbid disorders, neuro-
psychological deficits, genome-wide association study-derived
polygenic risk, and life impairment indicators were assessed. Data
sources were participants, parents, teachers, informants, neuro-
psychological test results, and administrative records. Adult ADHD
diagnoses used DSM-5 criteria, apart from onset age and cross-
setting corroboration, which were study outcome measures.

Results: As expected, childhood ADHD had a prevalence of
6% (predominantly male) and was associated with childhood

comoerbid disorders, neurccognitive deficits, polygenic risk,
and residual adult life impairment. Also as expected, adult
ADHD had a prevalence of 3% (gender balanced) and was
associated with adult substance dependence, adult life im-
pairment, and treatment contact. Unexpectedly, the child-
hood ADHD and adult ADHD groups comprised virtually
nonoverlapping sets; 90% of adult ADHD cases lacked
a history of childhood ADHD. Also unexpectedly, the adult
ADHD group did not showtested neurcpsychelogical deficits
in childhood or adulthood, nor did they show polygenic risk
for childhood ADHD.

Conclusions: The findings raise the possibility that adults
presenting with the ADHD symptom picture may not have
a childhood-onset neurodevelopmental disorder. If this
finding is replicated. then the disorder’s place in the classi-
fication system must be reconsidered, and research must
investigate the etiology of adult ADHD.

Am J Psychiatry 2015; 172:967-977 doi: 10.1176/3ppiaip. 201514101266




Dunedin Longitudinal Study
Age  Year  Number  Percent*

Birth 1972-73

3 1975-76 1037 100%
5 1977-78 991 96
7 1979-80 954 92
9 1981-82 955 92
11 1983-84 925 90
13 1985-86 850 82
15 1987-88 976 95
18 1990-91 993 97
21 1993-94 992 97
26 1998-99 980 96
32 2004-05 972 96

38 2010-12 961 95%



Prevalence

e Research diagnoses based on DSM-III criteria identified 61
children (ages 11, 13, 15) with ADHD - prevalence: 6%, 78.7%

male (vs ctrl, p<0.001)

* Research diagnoses based on DSM-5* identified 31 adults (age
38) with ADHD - prevalence: 3%, 61.3% male (vs ctrl, p=.187)

*except age of onset



Continuity

Follow-Forward: Did those with childhood

Follow-Back: Did those with Adult ADHD

ADHD (N = 61) continue to have Adult ADHD? (N =31) have prior childhood ADHD?

Severely Disabled,

Deceased, 3% = Missing Adult
(N=2) 2%(N=1) _ ADHD Info, 5%
Adult ADHD, 5% W= 3}

(N=3)

No Adult ADHD,
85% (N =52)

Missing Childhood
ADHD info, 3%
(N=1)

Childhood ADHD,
10% (N =3)

No Childhood
ADHD,
87% (N = 27)
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Stimulant Medication Use in Children:
A 12-Year Perspective

FIGURE 1. Trends in Prevalence of Stimulant Use in the U.S.
Population Age 18 and Younger, 1987-20082
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2 Based on the Medical Expenditure Panel Survey (1996-2008) and
the National Medical Expenditure Survey (1987).

Zuvekas et al. Am J Psychiatry 2012; 169:160-166



Estimated prevalence of parent-reported current
ADHD medication treatment among children and
adolescents by state of United States in 2011

6.1% (3.5 million nationwide) were receiving ADHD medication
treatment

69.0% of those with a current ADHD diagnosis were taking ADHD
medication

| 3.1-5.0%

B s51-7.0%
o W 7e.0%
Il =0.1%

Visser et al. JAACAP 2014;53(1):34-46.




ARTICIE

Medication Use in US Youth With Mental Disorders

Kathleen B. Merikangas, PhL; Jian-ping He, M5¢; Judith Rapoport, MDY,

Benedetto Vitieflo, MD); Mark Olfson, MD

Objedtive: To evaluate the prevalence, demographic and
clinical correlates, and specificity of classes of psycho-
tropic medications indicated for mental disorders.

Design: Cross-sectional survey.

Sctting: Direct houschold interviews of combined howse-
hold and school samples representative of the general
population of adolescents in the United States.

Participants: Ten thousand one hundred rwenty-three
adolescents aged 13 to 18 years who participated in the
Mational Comorbidity Survey Adolescent Supplement.

Muain Exposures: Diagnostic and Statistical Manual of
Mental Disorders (Fourth Edition) (D5M-IV) mental dis-

orders and neurodevelopmental disorders.

Dutcome Measwre: Psychotropic medication use in the
past 12 months.

Reswlts: Among youth with any D5M-IV mental disor-
der, 14. 1% reported that they had been treated with a psy-
chotropic medication in the past 12 months. Strong as-
sociations emerged between specific disorders and classes
of medications with evidence for efficacy. Antidepres-

sants were most frequently used among those with
primary mood disorders {14.1%); stimulant use was
most common among those with attention-deficit!
hyperactivity disorder (20.4%); and antipsychotic use was
infrequent and mostly seen among those with serious de-
velopmental disorders. Less than 2.5% of adolescents with-
outa 12-month mental disorder had been prescribed psy-
chotropic medications, and most had evidence of
psychological distress or impairment reflected in a pre-
vious mental disorder, subthreshold condition, or de-
velopmental disorder. Appropriate medication use was
significantly more frequent among those in treatment in
the mental health specialty sector than general medi-
cine or other settings.

Contlusions: These findings challenge recent con-
cerns over widespread overmedication and misuse of psy-
chotropic medications in US youth. In fact, these data
highlight the need for greater recognition and appropri-
ate treatment of youth with mental health disorders.

JAMA Pediatr. 2013;167(2):141-148.

Published online December 3, 2012,
doi: 101001 fjamapediatrics 2003 431




Table 1. Prevalence of Psychotropic Medication by Medication Glass Among Those With 12-Month DSM-IV Disorder

%o (95% C1)

Use of Psychotropic Medication Rcaived
12-mo Conditions®: Sample Mood Any Specialty Mental
DSM-V Disorders Size Anfidepressants  Stimulants  Antipsychotics  Stahilizers  Anxiolylics  Medication® Health Treatment®
Any anxiety disorder 1950 7.1 (5.5-91) 2901847 1000518 07(0440) 19(1-33 16{32144) 212(16.8-263)

Agoraphabia 192 45(1.8109) 3.0(0895 07(0221) 06(0.1-28) 14(0449) 95(60-147) 288 (17.5436)

Generalized amdiety 63 16.3(7.9-306) 06(0.1-48) 28(04-158) 03(0.0-22) 14(037.3) 202(109-344) 357 (17.1-60.1)
disorder : - r

Social phobia 516 7 orders, respectively. Only 2.5% of adolescents without ag53 209192432

Epﬂpifilll_ thgia 112;*11 5 12-month DSM-IV disorder had been prescribed psycho- 333229?:3] 122-3 Hé-g:;g-;i
dnic alsoraer b i .3 (10 :

e e e ! tropic medications. Of these, 78% had evidence of psy- 11209) 413 (3 5518
disorder chological distress or impairment reflected in a lifetime

Separation anxiety 143 11 history of mental disorders, subthreshold conditions, or¥233) 257 {11.6-478)

Gundunt disorder
Oppositional defiant
disorder
Any eafing discrder
Any mood disordar
Bipalar
Depression
Any substance use
disorder?
Any class of disorder®
0 class
1 class
2 classes
=3 classes
Suicidality
Meurodevelopmental
disorder
Developmental
disorders
Epitepsy
Headached
Learning disability

437

514
348

161
1021
246
788

2350
4433
1469

285
515
1675

H
32

1219
62

EI|.4 {5.9—12.I]:|
11.2 (7.8-16.0)

13.1 (6.4-25.0)
141 (106-18.4)
14.2 (9.4-20.9)
14.1 (10.4-18.8)
9.2 (6.7-12.6)

7.8 (6.5-9.3)
13 (0.9-1.9)
4.7 (3.36.7)
109 (7.8-14.9)
161 (10.8-23.3)
18.5 (13.8-24.3)
6.1 (4.6-8.2)

19.3 (6.£-45.6)
3.5 (09-12.9)

5.5 (4.0-7.5)
2.0 (4.8-12.9)

1ﬂ1}{ﬁ 2= ‘[5 i"]
13.2 (8.5-19.9)

8.4 (3.0-21.2)
5.4 (3.3-8.8)
5.8 (2.4-13.1)
5.4 (3.0-9.5)
41 [2.5-67)

6.6 (5.0-8.5)
0.8 {0.5-1.3)
8.0 (3.2-7.7)
9.0 {5.0-15.6)
0.5 (5.3-16.8)
6.2 (2.9-12.9)
7.6 (5.5-10.4)

19.6 (5.6-50.2)
0.2 {0.0-1.3)

4.2 (2.3-7.5)
15.3 (10.5-21.8)

19{1!335!
26({0D967)

0.8(0.3-23)
1.2 (0.6-2.4)
2.6(0.9-7.5)
0.7 (0.3-1.7)
1.1 (05-23)

1.0 (06-1.8)
0.2 {0107
0.8 (0.3-2.1)
0.4 (0209
25(1.251)
23(1.1-4.8)
1.1 (05-2.1)

7.6 (2.3-21.9)
4.7 (0.7-16.5)

0.6 (0.31.4)
2.1 (0.8-5.3)

1.9 {0.9-4.1 )
1.8 (06-53)

0.1 (0:0-0.8)
0.8 (0.4-18)
1.4(0.4-43)
0.6{0:2-1.3)
1.0(0.5210)

0.7 {04-12)
0.0 {0.0-0.2)
0.3 (0.1-0.8)
1.7 (0.7-4.1)
1.0{0.4-29)
21(1.2-34)
0.8 (04-18)

11.8(3.4-33.9)

2.4 (05-107)

040209
1.7 (07-4.1)

14 dE‘-E'GFI]TlE]'l[E.] 4:I|5Drder5 {dal_a not slmwn} ‘*~]m shown,1 416)

EEI‘H-EQ]
27 (0.7-10.1)

1.3 (0.5-3.7)
2.9 (1.6-5.3)
2.1 (0.6-7.2)
4.1 (1.6-6.1)
271353

1.3 (0.7-2.2)
0.2(0.1-0.4)
0.7 {0.3-1.5)
1.5 (0.8-3.0)
3.4 1.0-10.8)
43(22-84)
0.9 (0.5-1.5)

3.9(0.9-15.7)
2.9(0.4-18.2)

0.8 (0.5-1.4)
1.0(0.3-2.9)

20.1 1 5.4~25.Ei}
235 (187-291)

19.3 (10.8-32.0}
19.7 (15.5-24.7)
180 (12.8-24.6)
20.2 (15.5-25.8)
144 (112-183)

142 (122-16.5)
25(1.8-34)
9.5 (7.0-12.7)

19.4 (14.1-26.0)

26.0 (18.6-35.2)

£7.1 {21.4-33.6)

13.8 (11.6-16.4)

42.0 (20.1-67 8)
116 (3.9-299)

97 (72-13.0)
23.7 (18.3-30.1)

35 i {E‘EI D—#EQ]

42 3{35 ?—49‘[]
431 (36.5-50.0)

55.0(35.8-72.9)
35.0 (28.3-42.4)
33.8 (23.1-46.4)
35.3 (27.9-43.5)
359 (27.0-459)

249(21.7-284)
6.6 (5.5-8.0)
16.0 (12.9-19.6)
329 (27.1-39.4)
60.9 (37.8-63.9)
45.3 (37.7-53.1)
221 (18.7-26.0)

506 {25.2-75.7)
20.8 (9.2-40.4)

19.9 (15.6-25.0)
30.9 (25.6-36.8)



Racial and Ethnic Disparities in ADHD
Treatment

aORs of ADHD Medication Use by Race/Ethnicity Over 3 Waves Among Children With a Diagnosis or

Symptoms of ADHD

AL =4 b |

Child Race/Ethnicity Fifth Grade (n= 577} Seventh Grade (= T21) 10th Grade {7 = B43)
% (N alR (95% G % (M) alR (95% G % (N alR (95% C)
Total 47 (270) 36 (261) 45 (282)
White 73 (129) Ref 61 (118) Ref BT (143) Ref
African-American 41 (101) 0.33 (0.17-0.62)® 33 (87) 0.34 (0.18-0.64)2 35 (BA) 0.41 (0.22-0.75)2
Latino 24 (31) 0.38 (0.16-0.90)¢ 19 {35} 0.51 (0.23-1.13) 28 (36) 0.42 {0.20-0.88)2
Other 45 (13) 0.37 (0.12-1.10) 2911 0.24 (0.11-0.56)2 44 (13} 0.33 (0.11-0.98)®

aORs of ADHD Medication Use According to Race/Ethnicity Over 3 Waves Among Children With No Diagnosis or

Symptoms-of ADHD-at Wave 1

Child Race/Ethnicity Fitth Grade (= 3628) Seventh Grade (n = 3628) 10th Grade (= 3596)

% (M) alR (95% G % (M) alR (95% CI) % (M) alR (85% CI

Total 1 {44) 2 (86) 4 (138)
White 1(7) Ref 3 (25) Ref T (56) Ref
African-American 2 (22) 1.03 (0.27-3.96) 3 (33) 0.73 (0.30-1.74) 4 (38) 0.59 (0.28-1.22)
Lating 1(13) 0.51 (0.12-2.23) 2 (23) 0.85 (0.31-2.34) 3 (38) 0.55 (0.24—1.29)
Other 1(2) 1.23 (0.13-11.64) 2(5) 1.08 (0.30-3.92) 4 (5) 0.70 (0.25-2.02)

Coker et al. Pediatrics 2016;138(3):e20160407



Cross-national comparisons of
stimulant use

Table 5: Prevalence per |00 and 95% Cls for the use of stimulants during the year 2000

Age (yr)

-9
10-14

15-19

Total*

Male

0.76
0.67-0.86
10.72
10.19-11.26
11.43
10.80-12.07
275
239-3.16

6.52
6.52-6.53

US (n = 127,157)

Female

0.20
0.15-0.25
168
3.364.03
116
2.82-3.53
0.59
044078

1.94
[.94—-1.95

Total*

0.49
0.48-0.49
7.29
7.28-7.29
740
7.39-7.41
1.70
1.69-1.71

429

Metherlands (n = [10,944)

Male

0.08
0.04-0.14
286
2.58-3.16
357
32639
L7
[.O1-1.35

1.95
[.95—1.96

Female

0.02
0.00-0.05
0.63
0.50-0.78
0.59
0.46-0.73
0.22
0.15-0.31

0.37
0.37-0.37

Total*

0.05
0.04-0.06
.77
|.76-1.78
212
211212
0.71
070-0.71

.18

NI T -

Germany (n = 356,520)

Male

0.02
0.01-0.04
1.74
1.62-1.87
237
2.24-2.50
042
0.36-0.48

L.1&
L16-1.16

Female

0.01
0.00-0.03
0.40
0.34-0.46
0.48
0.42-0.55
0.06
0.04-0.09

024
0.24-0.24

*Totals were adjusted to the child and adolescent population of the US 2000 census by the direct standardization method.

Total*

0.02
0.01-0.02
1.0%
1.08-1.09
1.45
I.45-1.45
015
0.24-0.25

071

071071

Zito et al. Child Adolesc Psychiatry Ment Health 2008;2:26



Total number of methyphenidate
prescribed in NHS primary care (2007-11)
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The safer management of controlled drugs: Care Quality Commission; Annual Report 2012



Total numbers of methylphenidate privately
prescribed in England (2007-11)

Total number of items

P
S
o

+24% increase
+20% increase I

+17% increase I
+11% Increase i“ T

+21% incrqqs_q ¥ ==

2007 2008 2009 2010 2011 2012

Year

The safer management of controlled drugs: Care Quality Commission; Annual Report 2012



Prevalence per 1000 mid year population

L T i T e = | . =~ T =

ADHD prescribing prevalence by age group

and year in UK primary care
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McCarthy et al. BMC Pediatr 2012;12:78.



Incidence of medication initiation for ADHD
in UK primary care

| E2003 W2004 H2005 W2006 W2007 lznﬂa]
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Figure 2 Incidence of pharmacologically treated attention deficit hyperactivity disorder (methylphenidate, dexamfetamine or
\ atomoxetine) in patients aged G=years and over in UK general practice (with 95% confidence intervals).

McCarthy et al. BMC Pediatr. 2012;12:78.
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Persistence of pharmacological treatment into
adulthood, in UK primary care, for ADHD patients
who started treatment in childhood or adolescence
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McCarthy et al. BMC Psychiatry 2012, 12:219



ADHD treatment rates in Brazil

* High Risk Cohort Study: 2500 children from 57 schools in SP

and PoA: 7.7%
* 4 comnunity studies in Brazil, Venezuela and Puerto Rico: O,

3%, 4%, 7%

Age range Brazilian ADHD Estimated Estimated Estimated
Population* prevalence number of number of number of
estimate individuals with patients with patients with
ADHD in Brazil ADHD under ADHD under
treatment in treatment in
2009*%* 2010**
5 to 19 years old 49.127.006 0.9% 442143
20 to 59 years 107.242.035 0.45% 482.589
old
60 years old and 20.590.599 Unknown
more
TOTAL 5924.732 149.937 184.481

Polanczyk et al. JAACAP 2008; 47:721-2.
Mattos, Rohde, Polanczyk. Rev Bras Psiquiatr 2012;34(4):513-6
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Iniciar impresséc | Voltar para pagina

Governo quer protocolo para conter uso de Ritalina por criancas

NATALIA CANCIAN
DE BRASILIA

21/10/2015 02h00 - Atualizado as 11h32

Em Sao Paulo, a adogao do protocolo no ano passado i remeédio na rede publica: de 54 mil comprimidos distribuidos em setembro de 2014 para 25
mil no mesmo més deste ano. Ja o nimero de usuérios{foi de 550 para 324.

"Q protocolo mostrou que, quando ha a orientacéo clara do uso, do diagnédstico e do acompanhamento, ha redugdo do uso abusive”, afirma o secretario municipal de
salde, Alexandre Padilha. "Antes, havia casos de incluséo [no tratamento] porque a crianga mexia mais de quatro vezes na cama.”

Projecdo de Populagdo Residente em 1° de julho
Sdo Paulo - 2015

E IMPRIMIR

s B wa Total population 7-19 y: 2.027.454
. ADHD 5%=101.373

04 a 05 anos 287.892
06 anos e ADHD 1%= 20.275
07 a 10 anos 553.939
11 a 14 anos 603.659
152317 anos 517.140
18a 19 anos 352.716
Total da Selecdo 3.126.673
Total Geral da Populag3o 11.581.798

Fonte: Fundagdc Seade.



OPIMION

Raising the Ritalin Generation

By BRONWEN HEUS KA

Published: August 18, 2012

I REMEMBER the moment my son’s teacher told us, “Just a little
medication could really turn things around for Will.” We stared at
her as if she were speaking Greek.

Enlarge This Image Are you talking about Ritalin?” my
~ | husband asked.

Will was in third grade, and his school
wanted him to settle down in order to
focus on math worksheets and
geography lessons and social studies.
The children were expected to line up
quietly and “transition” between

. classes without goofing around. This
Jw=n S8 posed a challenge — hence the
medication.

52



Conclusions

ADHD as defined by DSM is heuristics that have proven
extremely useful in clinical practice and research.

Although it has been showed that ADHD diagnosis has validity,
to further advance the field research will be focusing on
neurobiological and genetic hypotheses, which will be followed
by bottom-up reanalysis.

It is unknown how (and if) the new knowledge will be translated
to clinical care.

In this respect, a growing number of children in need of treatment
are receiving it, with substantial challenges ahead.

Globally, a huge challenge relates to the mental health of
children from LMICs, where few if any services are available.
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