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dmans < % 133E94 HAd77 Hojx A
&30 Z]E.'_?}. g3k A}E}}giotq 0%+ T8
RRALE QL QA FAE Hydn g
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AAAN 2 ol H HLw AFAd wpy 4
3t A}o]E HoFof Feldman 10%, Mendelson
25%, Weiss 25%, Satterfield 45% ©] 1t}
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1) Retrospective study
41719 FAHA e #g AFRE 439

A7/ ed, E 194 BE 6 2o $9

$o 340 A48 % gon, By Aol
7} g 7= AEEREETEROEE

U
&

¥

.
FE da, FEgge] EA7t HAve Hik
1tH(Feldman® 1979). Menkes5(1967)& 9%
oM WA Fejz oYk B ut
= goy, dutxog FoHAY - YA
ol £ AW (psychosis)d WH & dixT o
Hgled & Aole gl e deA gtk

2) Follow-back study

= O& g9 retrospective study2e g%
Aol ANHYE AR F olg9 HAHAA
FoEAY HY TNt A=ARA Wi
E71e dAFfske wyog oy e AFHH S fol-
low-back studyg} |2t} o3 A& & 290

%}

S9go] 9tk Wood$(1976) & FF3oH &
Aol glal, Folgo] AdF o glon, FHo &
obgk AJ9le] AtelA < 2/3FE7t oY F
AHAY - FAYEFANYG #Ho] YUt B
3t 2, Goodwins(1975)¢ €3 E5THAE o
Aoz kel o 50% R L7} Aolr|u) FF Ao,
FTAAN FEE HAL, 43% 1A el A Fo]

AT 2 vk gtk Gomez5(1981)& €
A2 ggozstd A7 23, 32%0M ot
719l FoHZAY - AYFEAG FAYAGD
Buste, Aoprle FHZAY - AYLFFAH
41719 AAAZe] AHF BAM A& 7t
S AARE HE T,

3) 1014529 Prospective study

of A+ Weiss5(1979), Hechtman§(1980),
Hopkins5(1978)°ll ¢J3te], 104%8< WL oz
sk, 4599 o277 v st *]Eﬂ‘i’i‘;}. ol &
9 dAFE Qs e 2o AA, F4E2
¥ HGEEETol Yxdd vete o FE5H
Aom, AFLE @, oJAE Bol Tyt =4,
olgo] tfzo] vty YA o] FElol ¥
ojgon oz Aty e Frugol Foith
AR, A AARANA, A& (self-esteem) 0] H
o itk oL ol 2AE WBOR 3
of, ZAo] &A3 glodAE 2, Tl o=AR
A&o| =y A= A4E FgE dod
A ge & EE 448 AW E AUy, ALy
RBAE 44T A4t ASYE o ARoz
3t A9

4) 15352 Prospective study
"*71 AFAEY ALAHA ATEA, 10
o 2RzA AW N&Poz AW 9
E"“]ZF AR W&ol 5 o F7 3o
€ ‘3}%1"‘[1] 1 Ase ‘3}%7)( ol gokd 4 9l
o, (1) '
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Table 1. Retrospective studies of psychiatric status in the adult hyperactives

Authors Years of F/U Age rang N Control Results
Menkes(1967) 25 years 2240 14 no 4/14 : psychotic

2/14  retarded

4/14 © institution
Borland(1976) 20— 25 30 20 19 10/20 : hyperactive

4/20  antisocial
Feldman(1979) 5 21 81 32 10/20 : subsided

lowered self-esteem

increased marijuana use
Loney(1981) 45% . antisocial

18% : antisocial(control)




Table 2. Follow-Back studies of psychiatric status in the adult hyperactives

Authors Years of F/U Age range N Control Results

Wood(1976) Adults 15 no 2/3 . ADD Hx during
childhood

Shelly(1972) 16 no ADD during childhood

Goodwin(1975) Alcholics vs Controls a. school performance : 43% vs 15%
b. antisocial 121% vs 2%
c. aggressive, impulsive : 50% vs 18%
Gomez(1981) Inpatients 100 28 ADD Hx'during childhood
32% vs 4%
ADD Hx in adulthood
20% vs 0%
Table 3. Retrospective adult outcome studies of hyperactive children
Authors Age range N Control Results
Menkes(1967) 14 No (1)4/14 : psychotic
(2)1/14 : institution for delinquents
(3) 1 1/14  in jail
Laufer(1971) 15—26 66 No 30% : contact with police
Borland(1976) 30 vs 28 20 20(brothers) more work difficulties, lower SES
Feldman(1979) 21 48 No 10% . drug use, lack of motivation,
and schizoid personality dis.
Loney(1981) 21 22 22 45% vs 18%

Antisocial Personality Disorder

(2) xo}7]9] FAEC 4719 Zéﬂ%‘(psycho-
sis) 2.2 o|PEte FAE e A
A7 HoM €FEFLRE o3 E P%é"], g
279 Hde Eoga & £ gk (4) Foprol
iz Hate Srgo Fejrt oed, FEE
(phobic anxiety), XA 854, 44A4 5 FAH
of A7 75Ae Eu. (5) FopTolM A &
= 4’%7]5%0] gz HEke ®3%th (6)
DSM-I9 Ag7]Ed] st 23%0A ¥HAL3SA
AAZe o A7 E] FEH UL,

6. 23171 —HHALE H Q1 A A of
1) Retrospective study
F84Y - HFYFFH A7 HAE AL

AAoj ot BAE K 39 250 3, Laufer
(1971 30% 3TN A& HEHI WYol

ATk HI3 3, Loney%s (1981) 45% = ol
A lel,?_ﬂ%ow Ad7lEe] FEEHAGE
H2adgd,

2) Prospective study

Prospective studydlA© X 40 Qo5 ojglt,
Huessy5(1973)2 18% 914, Milman$(1979)2
14%AA wAS A AGg 2 o HYFe BRI
& vkl

3) 109599 prospective study

o] d7E WeissT(1984)0] oJsted A= AE
b, 252 (1) Had7]ld vslads AJA7]e o
28 WAl YFE9 #FAE Bgen (2)
KohlbergZALZ Algg Ty o] wao glojAe

RS 110}01 olgade BAHA Ygko
o, (3) A AFdN, FBEE, Be AR

— 10 —



Table 4. Prospective adult outcome studies of hyperactive children

Authors Age range N Control Results

Huessy(1973) 9—24 84 No 15/84 * serious antisocial behavior
Milman(1979) 15—23 73 No 14% . antisocial personality disorder
Gittelman(1983)  16—23 103 100 Higher Antisocial Personality

Disorder in Hyperactives

Table 5. Studies of adult psychiatric patients(including alcoholics) with possible histories of chil-

dhood hyperactivity

Authors Age range N Control Results

Goodwin(1975) 30 14 Alcoholics : more hyperactive, truant
, alcoholics vs nonalcoholics shy, aggressive, disobedient

Wood(1983) under 40 27 No 9/27 . ADD Residual type

Morrison(1979) Psychiatric patients with hyperactivity showed more

personality disorders of all type, more sociopathy, more

alcoholism and less affective disorders than controls.

d FEFE BAFU

4) 153%2t] Prospective study
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Table 6. Studies of families of hyperactive children

Authors Age range N Control Results
Morrison(1971) 59 41 Higher prevalence of alcoholism,
sociopathy, and hysteria
Cantwell(1972) 50 50 Same results
Morrison(1980) 140 9 Increased prevalence of hysteria,
antisocial personality disorder,
but not alcoholism
Offord(1979) 31 35 Alcoholism * not higher in ADD
Delinquent with and without
hyperactivity
#H 2zEZ39 BAE 28 VWEA %S man$(1973), Loneys(1981), Gittelman' (1984)
FA% 71 Aok 9 A77 ged, Milmane d7& Lo 9l

3) 4719 FoH AP h3t FHAT

olo] gt ATEL H 79 2% ATt ret-
rospective studyZE Lauferd(1971), Feldmans
(1979), Borland5-(1976) 9] 77} 1w, Laufer
5& 8% A marihuana ®= LSDY #4& 21
391, 8%A #HSE Hudgou, wxeol
9o}, jA & oldth Feldman(1979)# Borland
(1976) =TS A dToA 4T o
zZFA oo A B L9 Fro YN e o|7}
ANeS Bud g Prospective study2<E Mil-

, Loneye #A73 tiz2etd €555% o
9 @& Aot YAFS B v 3l
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Table 7. Prospective and retrospective studies on drug and alconol use of adult hyperactives

Authors Type of study  Age range N Cont Results
Laufer(1971) Retro- 15—-26 66 No (1)5/66 : marijuana or LSD
spective (2)4/50 . excessive alcohol use
Feldman(1979)  Retro- 21 48 200 (1)50%  marijuana
spective 37% - siblings
33% : normal population
Borland(1976) Retro- 30 20 28 No marked evidence of drug or
spective alcohol abuse
Milman(1979) Pro- 15—23 73 No No alcohol abuse and
spective 1/73 * marijuana use
Loney(1981) Pro- 21-23 22 22 (1)6/22 of hyperactives and
spective 5/22 of conrols were alcoho-
lism. ‘
(2) No difference in drug abuse
Gittelman(1984)  Pro- 16—23 103 Increased prevalence for
spective substance Abuse Disorder
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Table 8. Attention deficit hyperactivity disorder
in Tourette’s syndrome

Authors Number Percentage
of cases with ADHD
Fernando(1966) 69 48
Modolfsky(1974) 15 67
Erenberg(1978) 12 42
Shapiro(1978) 250 50
Stefl(1984) 431 48
Comings(1984, 85) 250 54
Erlenberg(1986) 200 35
Pauls(1986) Y 63
Comings(1987b) 246 49
Total and Average 1500 48
o Ee AR BIHI Ut oA o] A%

o] FAA ‘ﬂéﬁr THE A g S A

A Fedl o] & Ao #AE by 2o
AR 7}
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Table 9. ADD and ADDH in two series of Tourette’s syndrome patients

First Series Second Series Controls
250 246 47
ADDH
Total 54 49 4.2
Grade 1 32 33 ’
Grade 2 51 46
Grade 3 69 71
ADD
Total 62 6.3
Grade 1 47
Grade 2 58
Grade 3 83

First Series . Comings and Comings, 1984, 1985.

Second Series - Comings and Comings, 1987.
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Table 10. Biochemical studies of attention deficit hyperactivity disorder

Authors ADDH  Control Fluid Metabolites Findings
Shetty(1976) 24 6 CSF HVA, 5HIAA No difference in HVA,
SHIAA
Shaywitz(1977) 6 16  CSF 5HIAA No difference in SHIAA
Mikkelson(1981) 15 18 Serum AO, DBH No difference in AO, DBH
Shekim(1982) 8 18 Plate MAO *Decreased MAO in ADDH
Brown(1984) 18 15  Plate AO, MAO *Decreased AO in ADDH
Rapoport(1974) 35 19 Serum NE No difference in NE
Bhaganan(1975) 11 11 Serum SHT *Decreased 5HT in ADDH
Ferguson(1981) 49 11 Serum NE No difference in NE
Coleman(1971) 25 W.B. 5HT *Decreased 5HT in ADDH
Irwin(1981) 55 38  Plate S5HT No difference in 5SHT
Rapoport(1974) 17 75  Plate 5HIAA No difference in 5HIAA
Wender(1971) 9 Urine HVA No difference in HVA
Shekim(1983) Urine HVA No difference in HVA
Shekim(1983) 9 Urine MHPG *Decreased MHPG in ADDH
Yu-cun(1984) 73 51  Urine MHPG *Decreased MHPG in ADDH
Shekim(1977) 7 12 Urine MHPG *Decreased MHPG in ADDH
Shekim(1979) 15 13 Urine MHPG *Decreased MHPG in ADDH
Khan(1981) 10 10 Urine MHPG *Increased MHPG in ADDH
Wender(1971) 9 6  Urine MHPG No difference in ADDH
Rapoport(1978) 13 14 Urine MHPG No difference in ADDH
Rapoport(1978) 13 14 Urine DA No difference in ADDH
Shekim(1977) 7 12 Urine Normeta *Increased in ADDH
Rapoport(1978) 13 14 Urine NE *Increased in ADDH
Zametkin(1984) 23 28 Urine PA. No difference in ADDH
Zametkin(1984) 23 28  Urine Tyrosine No difference in ADDH
Zametkin(1984) 23 28  Urine Phenyl- *Increased in ADDH
ethylamine
From Zametkin and Rapoport’s Review Paper(1987)
Hol Hed o HEE ¢iad Fo FHHAE o go] dE Ed
c R YT e Ao (2) NorepinephrineZl
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tadine X% carbidopa/levodopas s %&3l= 7
Foll 237} gl of Mo g Aysh=d
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Table 11. Neurounatomical hypotheses of dysfunction in attention deficit disorder with hyperactivity
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MAO-B 4% °ll A& 3k

o
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repinephrineZ| o ©j
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3 A Fed 7Fe
%% wF: afvt

ok g4

o] %FZo] norepinephrine ol
S
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79448 - 492

Investigator

Hypothesis

Test

Laufer, 1957

Knobel et al., 1959
Satterfield and
Dawson, 1971
Wender, 1971, 1972

Conners and
Eisenberg, 1964
Dykman et al, 1971

Hunt et al., 1985

Lou et al., 1984

Gorenstein and
Newman, 1980
Porrino et al., 1984

Mattes, 1980
Gualtieri and

Hicks, 1985
Arnold et al.,, 1977
Chelune et al., 1986

Diencephalic dysfunction(thalamus,
hypothalamush)

Cortical “overfunctioning”

Decreased levels of reticular activating

system excitation

Decreased sensitivity in limbic areas of positive
reinforcement(medial forebrain bundle)
(hypothalamush) (NE)

Lack of “cortical inhibitory capacity”

Defect in forebrain inhibitory system over
ventral formation+diencephalon

Locus coerulens dysfunction(hypersensitive
alphapostsynaptic receptor)

Central frontal lobes, anterolateral,
posterolateral Caudate region

Dysfunction of medial septum, hippocampus
orbito-frontal cortex

Nucleus acumbens
Frontal lobe
Frontal lobe

Nigrostriatal tract
Frontal lobe

HA have photometrazol

seizure

See lext

Multiple medication

trials

Clonidine growth
hormone response
Cerebral blood flow

Animal lesion studies

Animal studies 2-D-G
studies with low-dose
stimulants
Speculation
Speculation

Amphetamine Rx.

Neuropsychiatric testing
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CONCEPT AND BIOLOGICAL STUDY OF ATTENTION DEFICIT
HYPERACTIVITY DISORDER

Soo-Churl Cho, M.D.
Department of Psychiatry, College of Medicine, Seoul National University
(Division of Child and Adolescent Psychiatiy)

Attention-deficit hyperactivity disorder(ADHD) is one of the most common disorder oc-
curring in childhood. Historically, the nomenclature has emphasized the essential features
quite differently, with labels ranging from presumed etiology of the disorder(minimal brain
dysfunction) to some salient features(hyperactivity or attention-deficit).

In clinical practice, ADHD is diagnosable by age 36 months, but can be very hard to ide-
ntify before five years. Thus, identification is often delayed until elementary school, where
demands for physical stillness are greater, comparison to peers is easier, and there is more
group stimulation. The most frequent outcome of childhood ADHD is clinical normalcy but
residual symptoms such as restlessness and fidgeting can be observed in adults, and some
may become antisocial personality disorder in adulthood. ‘

ADHD may be associated with other psychiatric disorders, such as conduct disorders, de-
pressive disorders or Tourette’s disorder. Particularly, one subtype of ADHD may be gene-
tically linked to Tourette’s disorder. Epidemiological studies show that boys predominate
girls by 3~9 times, and the over-all clinical symptom seem to be milder in girls than in
boys. It seems clear that ADHD results from a large variety of etiologies and that varous
syndromes share a common final pathway of behavioral hyperactivity and attention. Future
research should be focused on the elucidation of the etiologies and ADHD should be subc-
lassified based on the various etiologies.




